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THE 18-INCH RAILWAY AT CHATHAM. 


On page 492 of our sixteenth volume we gave 
prac i of a compact little locomotive engine, con- 
stru by Messrs. Manning, Wardle, and Co. 


for the 18-inch railway at Chatham Dockyard, and 
we now propose to describe somewhat fully the in- 
teresting line, or rather system of lines, upon which 
it has since been at regular work. The drawings 
which illustrate the present, and will illustrate a 











of the dockyard, and have added to it parts which 
are, by road, nearly two miles from the most southern 
point of the old yard— were approaching com- 
pletion, and the authorities were under the 
necessity of considering carefully the question of 
internal communications, About the same time 
it was discovered that the constant movement 
of heavy weights, especially armour plates, in- 
volved in the comparatively recent conversion of 





Chatham to an iron shipbuilding yard, was fast 
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Fig. 5.— SIDING & CROSSING PLATES (C&D lot hand) 
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for 
EnGingertInc through the courtesy Colonel 
Pasley, R.E., the Admiralty Director of Works, b 

whom, while wong: the capacity of Superintend- 
ing Engineer at Chatham, prior to removal to his 
present position, the railway was designed and con- 
structed. We use the term railway, rather than 


ys a true railway, 
e work justifies the 
works 


’s super- 
the area 


future paper, have been specially p 


“ tramway,” because it is in 
and because the importance of 
more dignified title. 
About the year 1867 the t 
Chatham 


at —which, under Colonel Pasl 
intendence, 


have multiplied at least fivefo! 


wearing out the wooden and _< tramways 
over which the greater part the traffic was 


conducted, To this second cause for action was | seem 


added the belief, then strongly held by certain mem- 
bers of Parliament and others, that the famous 
“‘Seeley’s pigs,” with which the dockyards were 
sw to be paved, were ra rw in- 

, they have proved to that enormous 
gains were to accrue to the Exchequer by taking up 
the venerable ballast and laying down - 
or anything—in its place. A proposal was accord- 
ingly mooted that the pig-iron tramways (which 
were confined to certain portions of the and 





those where the traffic was least asap | should 
be taken up, and manos by a railway of the or- 
ene gauge, such as had been long before 
introduced into Portsmouth Dockyard. It neces- 
sarily followed that the granite and wood tramwa 

should be also removed, el gee by rails. 
Amongst the advantages expe from this ar- 
rangement was free communication between all 
— of the yard and the London, Chatham, and 

over Railway. 


Fig. 3. STRAIGHT PLATE (A) 
Plan, of Upper Suse’ Plan of Under 


gues 
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Upon this proposal, in December, 1867, an able 
report, now before us, was made by Colonel Pasley, 
woo. after pointing out the rapid deterioration of 
the granite and wooden tramways, prefaced his 
inquiry into the best substitute for them by an 
analysis of the work the roads were re- 
quired to perform, which is so ye gy to the 
case of many large private establi ts that we 
think it worth quoting : 

‘The ordinary traffic within the yard may be 
roughly divided into the following three classes, 
viz: 


“1, The carriage 
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of the 4ft. 8}in. for the 
Hevahelden” we doubt if it would tat 
seen as clearly by some civil engineers, 
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confess to a feeling that, thanks to the prejudices of 
too many of the professionin the matter of gauges, the 
subject, in re of this point, was safer 
in the hands of a military engineer than it would have 
been in those of — te em It is only right 
to say, however, the civil engineer who was 
asley’s immediate assistant—Mr. Bernays— 
was enthusiastically interested in, and contributed 
much to, the successof the narrow line. Colonel 
Pasley’s report made short work of the ordinary 
: “The conveyance of stores would become 
excessively costly if neg locomotive engines | 
were frequently employed in drawing light loads, 
and, on the other hand, the progress of the work | 
would be materially impeded if every article were | 
kept waiting until a sufficient load for a train could 
be made up. The weight of the trucks themselves 
would be so considerable that the smallest load 
could scarcely be drawn by hand, and if horses 
were employed for that p the necessity of 
combining a horse track with the railway would 
very greatly increase the cost of construction, with- 
out in any degree dispensing with the necessity of 
iding a separate and distinct ~carriage-road 
alongside of it, for the passage of ordinary wheeled 








way consisted mostly of rails weighing 21 lb. to the 
yard, for which grooved cast-iron tramplates were 
substituted in places where turnings and crossings 
were frequent. At Chatham, where interference 
with horse traffic was to be deprecated, it was pro- 
posed to use cast plates almost exclusively. It was 
also found possible to increase the radius of curves 
from 14 ft. 6in. to about 25 ft., andit was proposed, 
to avoid multiplicity of castings, to make this the 
radius for all curves. It was further proposed to 


| lay down the line in combination with a horse track 


and common tramway, and several methods of doing 
this were described. The happy idea of making an 
iron horse tramway y laying down a double line 
of grooved tramplates does not, however, appear to 
have been hit upon until some time later, when (nothing 
having been done to carry out generally the above 
recommendations) it was found that the granite 
blocks on the principal roads of the dockyard, which 
might have been preserved by more timely action, 
were in such a ruinous condition as to necessitate 
entire renewal. A cast-iron tramroad, with pitched 
horse track between, was the obvious substitute, 
and the making of each line of tramplates into a 
complete grooved railway was only a step beyond. 
It was a step, however, which turned a very ordi- 
nary work into one of equal novelty and excellence. 





with ease upon two small trucks, which serve for 
the moment as bogies. Not only is the success in 
these directions clear, but the light horse traffic, the 
continuance of ‘which was i essential (and 
would have been essential, if au ordinary railwa 
had been laid down) has been almost supersed 
The railway trucks are so small and light that one 
man can easily push or draw them with a load 
which formerly required a horse and cart, and as 
they are lifted on to and off the line with ease, this 
has become the ordinary mode of moving small 
quantities of stores about the yard. If a man draws 
a few hundredweight of stores, he can now fetch 
them himself, instead of either waiting for a horse 
and cart to be disengaged, or collecting a small army 
of men to get them along in a hand-cart. In other 
words, 1 which formerly occupied a horse, cart, 
and driver, and the man in charge of the article, are 
now carried about by the latter alone, and it is 
probable that the economy arising from this is even 
greater than that, considerable as it must be, 
effected by the more natural use of a railway. 
Perhaps the best proof of the usefulness of the line 
is the favour in which it is held by the workmen, 
who keep it constantly employed. 

It is obvious that the success of the experiment is 
due, first, to the extremely narrow gauge, and 





vehicles.” These considerations, combined with | 
the obvious necessity for “a disproportionate num- | 
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ber of turntables, which would not only be very 
costly in but most inconvenient in 
working,” decided Colonel Pasley to directly 
against the introduction of a railway of the ordinary 
gevee asa means of relieving the dockyard roads. 

e may remark, in passing, that it only needs a 
visit to Portsmouth Dockyard to prove to any un- 
a mop person the inutility of such a railway. 

mee erie: ro tage he "made-up trains of 
timber or trucks, drawn by four-wheel locomo- 
tives of the contractor type, make the journey from 
one end of the yard to the other; and effect, no 
doubt, some economy ; but even the casual visitor 
can see how little the railway is or can be used for 
the conveyance of the ordinary small stores required 
in the daily work of the yard. The few fragments 
of waste timber going to the lumber shop, or the 
two or three hundredweight of nails, or bolts, or 
angle iron just drawn from store, still travel on 
hand carts in the good old dockyard style, with one 
party of labourers pulling, another pushing, and a 
third as a guard of honour. The ments for 
getting round corners—of course enii by turn- 
tables—are alone enough to preclude general 
use of the line. 

So early as January, 1866,* we had called atten- 
tion to the locomotive-worked railway of 18 in. 
gauge, laid down by Mr. Ramsbottom in the works 
of the London and North-Western Company at 
Crewe. ‘The example of this little line was not lost 
upon Colonel Pasley, whose report, after condemn- 
ing the proposal to introduce a railway of ordinary 
gauge, ed to describe the Crewe railway, 
and then to recommend a modification of it for 
aloption at Chatham. At Crewe the permanent 








* See Eneryzzrrme, vol. i., page 86. 


In one track was combined a good and lasting road 
for wheeled vehicles, and a double line of railway. 
In 1868 a short trial length of grooved plates was 
laid down on one of the main roads, where the 
traffic was heaviest, and remained down for two 
years without deterioration. Under the severe 
tests which were applied, one or two of the plates 
— from the intensely hard and brittle white iron 
urnished by ‘‘Seeley’s pigs”) cracked in many 
laces, owing probably to changes of temperature, 
but the fragments remained firmly bedded on the 
concrete upon which they rested, and offered as 
Senge a surface as if they had continued unbroken. 
e result of the trial was considered so satisfac- 
tory, that when two of the new docks were opened 
in 1870, they were ordered to be conn with 
the workshops in the old yard by a road about a 
third of a mile in length, and this has since been 
gradually extended throughout the old yard, and 
will be throughout the new. Even so far back as 
the beginning of 1873, as much as 1480 yards 
of double line (and horse tramway combined), and 
1865 yards of single line, had been laid down, and 
more than a mile additional was in contemplation. 
For some time past, therefore, nearly the whole of 
the heavy work of the yard has been done = 
the little railway, yet we believe there 
not been a single instance of a plate being taken 
up in consequence of any defect. As a tramway 
for the passage of very heavy loads, drawn either 
on or traction engines, the line apparently 
ts of no improvement, while for, Colonel 
Pasley’s ‘* Class 2” traflic—the conveyance of 
medium loads by steam power—its success has 
exceeded the most sanguine expectations. The 
heaviest armour plates, for instance, are carried 


‘ 





secondly, to the particular combination of a double 
line of railway with a horse tramway. After we have 
described the rolling stock on poe OR occasion, we 
may draw attention to the lessons which this success 
conveys, but meantime it may be mentioned that 
Mr. Manning, the engineer of the East and West 
India Docks Company, has lately adopted a similar 
system of —— (not as yet for steam —— in 
many of the dock sheds and warehouses, and is 
about to extend it to parts of the wharves. We 
shall probably revert another time to Mr, Manning's 
adaptation of the Chatham system, which latter for 
many situations would be needlessly efficient and 


costly. 

Leaving for the present the details of working, 
we will to describe the permanent way. 
This is bedded, in the manner shown in the sections, 
Figs. 1 and 2, upon Portland cement concrete, com- 
posed of twelve of gravel to one of cement. The 
upper surface of the concrete is carefully formed, 
by means of a template, to fit the ribs or flanges on 
the underside of the cast-iron tramplates, and in 
this way the latter are so firmly fixed in place that 
no spiking down is required, nor any connexion 
adjoining plates. Indeed a plate may break 


in. 
neh ro But. this ution was found unne- 
cessary, and was al 
The plates for the ordinary straight of 
the line measure 6 ft. by 2 ft. 8in., weigh 
9 ewt, 1 qr. 24 Ib. each, or 4.cwt. 2 qr. 26 lb. per yard 
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run of single line. The thickness is an inch anda 


half, and the upper surface is chequered, to afford foot-} groove. , The engine driver observes the position of | 
hold for horses. The horse track proper is, however, [eath~pair of points as: he approaches, and, if- they: 
of granite, and lies between the two lines of plates, | are not right, slackens sufficien’ to allow a}. 
The grooves which receive the flanges of the wheels | boy, who accompanies the engine for 

are an inch and a half wide, and of the same depth. to jump down and them. The te armed 
Two longitudinal ribs, 4}in. wide, and ne with a short wooden bar, and ey y striking 
l}in., are thus formed on the underside of the|or pushing the points with this, > Sree them 


plate, which is further strengthened by a transverse 
rib 5 in. from each end. The tread is very slightly 
raised above the upper surface, to allow for wear, but 
there is neither projection nor depression which can 
endanger the wheels of any ordinary vehicle. Plans of 
the upper and undersides are given in Fig. 3, page 1. 
The plates are set 2 ft. “— . apart, giving’a *‘ six-foot 
way” of about 3 ft. 7 in Sp e 

with ‘ half-sovereign” granite pu 
plates is the usual granite Pah 
roadways, 9 in. x 4in.; the firsta 
the concrete foundation, to pl 
consequentinjunieus. exposure, of 








tramplates. _. 

The st plates just deseribed bear,the dis- 
tinguishing ,Jetter .A, Wat the other not very 
numero 


us seer required. to adapt the dine, to 
every po situatign are,distinguished ther 
letters. All.or mosti@£ «these are int ed in 
Fig. 6 on the opposite: which. is nofa plan 
of any actual. portion, of thellingysbut i is arranged 
to show the.manner,in which.it.can be adapted 
to various, positions, . B isthe: p used on 
normal curves (radius 25 ft. 7 indy but for the out- 
side line @slightly different pa of course 
required ; this.is G, with a radius of. 30 ft. 83 in. 
In single lines, sidings, &e., “= and G ean be used 
in combination,..or y itself. E' and F 
are other curved, plates, to aM of 78 ft. 8 in., 
and 83 ft, 93 in, respectively, These -were intro- 
duced, oe helianevatier thedine a or 4g a een 
expected capacity, for passenger ce, and when 
it was tee i and page to run at 
comparativ peeds—say twelve, miles an 
hour—on lengths tolerably,free. from sidings and 
traffic. B, G, EH, and F weigh: 4cwt. 3.qrs. 11 lb. 
per yard run, Single sidings and crossings to right 
or left are rari for by plates OR and D R, and 
CLand D etively ; crossings at junctions of 
double lines by C Rand P R, and O Land PL. The 
upper and undersides of C L.and DL are shown in 
Figs. 4 and, § ;.The weight of -C-and.D together 
(right or left) is 29 ewt., exclusive of the wrought- 
iron tongues,.which weigh 2 qrs. 3 lb, per pair. 
After some years’..experience i found 
that a good deal.of weaz.teok place-in erossing || s¢ 
plates... This has led to the adoption of wrought-) 


iron filling pieces, of the form beet in Fig. "J,)| 


Fig. $F, — : 
| EET 


* 





which are simp 
ings. The thickness of the filling, piece is just suffi- 
cient to insure that the wheelshall.teavel past the 
crossing oa its flange, and thus.relieye the crossing 
of wear altogether... The renewal<pf the filling 
pieces, (which simply lie in the 
own weight) is not expected to o 
but the wear is so inconsiderable that the question 
cannot arise for a long periody.4@ 
the lightness of the rolling st 
to be.produced upon the, 
thpugh it will be remembe 
system was introduced, ’ 
Dover, and we believe ; earns, the 
rapid wear of the wheel flanges led to ite. discon- 
tinuanee. 









It willbe noticed im Fig. On eee 
not coupled in any way. first they 
were connected by. mnoughenieee. switches (with or 
without. hand le, a peas ogee og 


small , brick),drains hes the plates, The 
however, was nof considered worth the com: ie | 
of the, arrangement, andeine. very simple,.i 

what primitive, system sho wn in the figure has been. 
substituted. Its great merit is, that it canneipos- 
sibly be put out of order, for the tongues a y 
dropped into their places over @ pin rvitch Wellon's 
om 3 from the bottom of the pap 
e hole in the tongue is a loose fit o 


the tongue can be lifted out and replaced in a oe 








iy dropped into the grooves at cross-}, 


ves by their 
er an dificulty, © 


seconds if any obstruction finds its way into the 


almost instantaneously. N otwithstandin ae great |}, 
number of sidings, 1 g to every dock or build- 
ing along the road, .seems to be a well under- 
stood rule about leaving, ‘the points, and the boy’s 
services are in less frequent requisition than might 
be expected. His usta] station is on the front 
buffer} beam. It is nof found that the to 
to be seriously displaced by the 

over them, The compere ‘ase a 
sufficiently towendanger the:traffic, worked as it: 
and no accident has resulted from P< eal 








The practical success w attends. this 

are aad to a h 

exce ,of the 1 nah: rk 

ably,\well; under the pt nm ).«eoentrol. 

pace atywhich one pa ens up, the eae 


mencement of a “normal” curve of,95 ft. radiu 
without,super-clevation, (all the , are fi 
appears,somewhat alarming to the iated, by 
a monies pee one enkas e curve - 
decoro safe spe other x enpsala e 
ture of, the engines | is the app ity of | 
Lapis them, notwi 

e.qutgide frames. are kept so low, ad ti 
far (as,will be seen 
before ,mentioned), 4 the engines 
believe, turn over ona level surface, 
which adjoins the tramplates. This gives confidence 
to the, Bivens, and, makes derangement of points 


comparatively unimportant, for mere ‘‘derailment,”’ } 


where’ there is no soft surface to plough into, and: 
the only problem is how to geta very light a 
back into the grooyes, is but a. oe aeten 
small as it is, we believe it has not been axparianett 
for on the only known occasion when the points 
were not, properly set, the engine jumped the 
offending tongue and took the grooves again. 
Leaying rolling stock out of elie for the 
present,we can only. say that the little Chatham 
railway appears worthy of the closest attention, and 
that,,as.an example. of successful adaptation of 
means ends, without waste of power or money, 


it reflects great ae both cage Pasley 
\Mpon, the civil, engineer, win Bernays})}, 
wi fad ee 


ygucceeded. to» his. 
nding er at 








the St. Gothard Railw eX 
,of Tessin to the Italian ntier, was opened d 
This part of the important i 
Mount St. Gothard 
Bellinzona with a 


Chiasso. The total length is io S74: miles. 


pi ee through | 
from. Biasca to 


-five guineas: is offered. for. 


best. 


much as possi 
than ene 904 20th, 187b,, to 
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Cees gen reel 


Prize Essay ox Roman Saxrzany pnp nnhiee tay 0 of | 


LAUNCH ENGINE, 


bers, 
of the ordinary barges belonging to Mr 
ing on the Bristol Floating Harbour. The obj 
was to occupy as little fore and aft space in 
sible, and, as will be seen from the illu ior 
hes haa wee 









feet, al 
185 he a. “feet. 
The eylinder is 18 in. diameter 
enging makes from 140 40.180: vol! er 1 
[guides are “east solid with: «3 | 
cg bored out as tha chee lied cotta? crosshead 
ing turned to fit. The latter is furnished with sliding 
oe, worked by a fine thread screw, to admit of adjustment 
wear takes place, Steam is raised very quickly, and the 
hinery has been working two aceite and ys, 
r was Messrs. Davy, Pax- 
er, anc othe other machinery in 
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Canal. _We hear that the locks 


terrace, Strand, London, to oe ony are now completed. The contractor 
cessful essay, shall belong.. The essayi mut work upon the canal this winter to 
self to the Borers ponsasant eet got exercised, by parts of it, so that the canal may 
prrsenecitn: ps = ge geen iin erat e aasage otal classes of river boats next 
a amongst ite iy Pe new }summer, » 

desira to invest the Boerd with. address |. . Railways.—The 

himself tothe applicability of the standards of pollution of of ranch ino line from Sophia. to Radom, of per os a 
effluent water reco the Rivers Pollution Com- trusted to t and Co., has been "hitherto pushed 









ror and the s ere In | forwar 
judgin merits ith’ sd facility 
be {Ska ntoes sideration 1th pratcabiit 
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gomen| within ted Sound dwellings. 




















qural sani 
‘air within 


or, siston whom toutes 
od ao nd athe best of 

C. means of carrying 

circumstances. |. 









ord ; and Doctor Abbotts Smith, 45, uare, 
London. Persons interested in the subject-of i 
science are specially invited to assist in makin, 


offer of this prize. 





b. Cleanliness |.g 


; but ‘latterly, in consequence of 
having fallen, = © works see been 
“poled time Messrs. Bergier have 
three-fourths of their contract; there is every 


aha 


n to ho eet on expect that before next summer th i 
cies = Sophia to Radomir will be com ant 


Bad weather has also en surveys for 
d Nish line, which is being carried out forthe 


Company. 





}out.the above objects under the most varying: oy 
The following gentlemen have Kindly consented to act as sg Britis Columbian Coat-—Me. J. _ Richardson, a geologist 
ag poe hg nieve, Bey ue coe ‘Park, ae ot instrastiane Soaee Cheek te roceed at once to 
Bedfo wets > Abbott ie ompson River district in x rea gp umbia in order to 


xplore that ion of the province coal measures 
po seapebaongay, ping og exist in the district 


“| question. 
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ENGINE FOR STEAM LAUNCH. 
CONSTRUCTED FROM THE DESIGNS OF MR. J. WHITEHOUSE, ENGINEER, BRISTOL. 
(For Description, see Page 3.) 
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ROTARY ENGINES. 

The Performances of ae | Engines during the Trials 
made at the American Institule Fair in New York, 
November, 1874. 

AuttHouen the literature connected with the 

rotary engine question is very full, so far as mere 

descriptions are concerned, there is little or nothing 


1e) 


Fig. 4. 





have not as yet been published in this country, but 
copies of the report have been furnished to the ex- 
hibitors, and it is by the courtesy of Mr. Myers, of 
the Myers’ Rotary Engine Company, that the writer 
is enabled to present the present. summary of the 
results. The tests being made with t care, these 
results may be considered unusually reliable, and 
they will doubtless prove interesting and valuable 
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in print in regard to the actual performance of such 
engines. At the last annual exhibition of the 
American Institute, four — engines, entered for 
competition, were tested by the superintendent of 

inery, Mr. John T. Hawkins, for the Committee 
of Judges on Steam Engines. The results of the trials 





to engineers. Mr. Hawkins is entitled to great credit 
for his careful and complete record of data, which 
renders it possible for any one to check the results 
of the official report. In the present paper, the 
means from the official | are recorded, and the 
results have been obtained by the writer, by inde- 





pendent calculations. Almost without exception, 
they closely with the official figures, and the 
operations are presented in detail, to afford any one 
an opportunity to test their accuracy. 

I. Description of the Engines. 

The “ Lidgerwood” engine was November 
9, 1874,—This engine is of somewhat recent , 
and the manufacturers have not yet illustrated it, 
It consists essentially of an outer cylinder, oval- 
shaped, and an inner cylinder or case, circular in 
section, secured to the shaft, and two abut- 
ments at its inte of Seen Sem i i 
outer cylinder. Six pistons are arranged in the 
inner case, being actuated by fixed cams, the form 
of the outer cylinder being such that the pistons do 
not slide when they are under ure, 

The ‘Gallahue” engine (Fig. 1) was tested No- 
vember 11, 1874.—In this engine the piston D is 
firmly attached to the inner revolving cylinder B, 
and there are two sliding abutments, E and F, 
actuated by cams. Steam enters and is exhausted at 
the ends by steam ports a } and exhaust ports c d. 

The “ Massey” engine (Fig. 2) was tested Novem- 
ber 13. and 21, 1874.—The outer case or cylinder E 
is oval, and the inner cylinder G is sectired to the 
shaft F. The pistons H H H are moved in and out 
ae action of fixed cams I. At L is the abutment. 
The action of this engine will be obvious from the 


illustration. ; | oak 4) 

engine (Figs. was tested 
November 17, 1874.—The inner case E, set eccentric 
to the outer cylinder, revolves in a groove, so that 
the top portion forms an abutment. The piston C 
is secured to the shaft, and has a toggle joint con- 
nexion with the case at D. The piston also has a 
long fluke or lug at the end. The cylinder is divided 
into two compartments, each of which contains one 
of these cases and pistons, the two pistons being set 
at right angles to each other. 


Il. Manner in which the Trials were Conducted. 

Each exhibitor before the commencement of 
the trial was allowed to choose the speed at 
which he would run his engine. An ordinary 
friction brake was attached to the band wheel, and 
was kept cool during the run by the application of 
water. The endof the brake arm was s rted 
on an accurate = scale, the beam of which 
was adjusted, whenever necessary, so as always to 
measure the pressure exerted by the engine, The 
unbalanced pressure due to the weight of the brake 
arm was also carefully measured e exhaust pipe 
was carried into an iron tank, 4 ft, in diameter and 
6 ft. high. Near the bottom of the tank the exhaust 
pipe was formed into a cross, and was perforated 
with a'number. of sniall holes, having a collective 
area es than that of the pipe. 
Water was admitted into the tank, which, — 
with the steam, condensed it, The water was kept 
at a constantheight of 70 in..in the tank during every 
trial, being allowed to at the bottom through a 
tube 2 in. in diameter, 2in. long. On passing 
thro the tube it fell into a barrel from which it 
was ed to run to waste, a thermometer being 
placed at the point of escape. A thermometer 
was also used to measure the temperature of the 
water entering the tank, A steam fenge was 
attached to the steam pipe just without the throttle 
valve, and both steam and vacuum gauges were 
fitted to the exhaust. Every five minutes during 
the trial a record was taken of the following quan- 
tities : 

Pressure of steam b . 

Pressure of exhaust Wee. 
_ Revolutions of engine per minute measured with a speed 


indicator. 

Reading of brake scale in pounds. 

Tem of the injection water. 

Tem ure of the water. 

At the conclusion of the engine trials experiments 
were made to determine the amount of water dis- 
charged by the tank by observing the time required 
to discharge a known weight. The loss of heat 
by radiation and evaporation was also determined 
by filling the tank to a height of 70 in., heating the 
water, and observing the loss of temperature in a 


given time. 
IIL, Record of the Trials, 

The means of the five-minute observations in the 
trials of the different engines are given in Table 
No. I. on the next page. 

The riments made to determine the amount 
of water di ed from the tank were as follows: 

Flow at 103 deg.—Mean time of discharge, 
a 25 seconds ; weight of water discharged, 
307 Ib, 
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Tapix I.—OnseevaTions DuRING TRIALS. while divisions six and seven yield chiefly brown clay 
ores, containing about 40 per cent. of iron. The 
Qu ‘Mose Massey. | Minerals are conveyed to the Germania Works by 
at Lidgerwood. | Gallabue. | 10:"tnay. Myers. Qnd Trial. | the Trojedert-8 el berg branch of ae Rhenish 1 Rail. 
way, and our Table gives notonly the quantities an 
Lengthof run se ae 5 hours 5 hours 50 minutes 5 hours 5 hours bean of the ores obtained from each division of the 
Pressure et oteam, y re a“ vas m4 ». J em property, but also the cost of ‘egy | the ~— 
Revolutions per minute... wo n719 183,46 260.9 186.83 sena7 . | 06. She snete, commented: with; She, Sane. <6 Gres 
balanced weight on brake in 16 8 6 6 16 having been kindly placed at our disposal by Mr. 
ing oC beaks cole, in pounte 5. 20.65 27.5 34.63 Martin Neuerburg. 
er arm of brake, in oo 65.75 60.25 60.25 60,125 64.625 As we stated in our former article the Germania 
Riiapiaiicnat Welk aa a ée. o q deg. dex. ~ . Iron Works are ae at br ae eastern = = ag 
ure ot weter entering ' ye F 7s = a town of Kalk, on the road to Mulheim-on-the-Rhine, 
Sabena of the air ert tathe be — = Pa a ? and they have been laid out for five blast furnaces 
“td Lente and their corresponding plant, three of these fur- 
naces being now nearly completed, and it being in- 
Taps II.—Tue Catcutarep Resvtts. tended to blow them in early in the present month. 
The general arrangement of the wor hea be — 
vers . ’ M . Maseev. from the two-page engraving of them which we this 
@ 1 Tédgerwood. | Gallahue. Ist Trial. Myers. Qnd Trial. | week publish. ‘The furnaces are prey) ina Tye 
lose to the right-hand side of the om Kal 
Absolute pressure of P eee 92.116 89.365 97.085 80.095 80.765 to Mutheim, ‘the ‘sai ‘ay for ae of blowing 
Tem of steam, T eee deg. $21.7 819.6 825.5 812. 812.5 . bei ; built at one end of the row, and it 
Latent beat of evaporation, LL... ... 888. 889.5 885.3 895. 894.6 0 | Sngines bens os . " 
Weight in of a cubic foot of water being intended to erect another similar engine house 
at the di t temperatures, w, . 61.92 61.801 61.178 61.449 61.613 |at the oe a when the gy row of five a 
Pounds of water discharged from tank furnaces has been put up. e@ manner in whic 
hour, w one ood 12,995.77 12,979.79 12,840.04 12,896.92 12,931.84 the Whitwell heating pal are grouped around 
Usiite of hent lest pee hour by radiation the furnaces, and also the positions of the castin 
oe 18,616.21 13,500.04 26,906.08 20,268.95 20,323 05 5 Sean teeta amet Ser the whee 
Units of heat discharged from tank per shed and ore mixing sheds, are shown by the plan 
hour, tx (¢—t,) eve 722,694.77 800,916.28 1,278,867.98 | 1,184284.11 | 1,021,834.49 | on our two-page engraving; but we may add that 
Pounds of steam used per hour, W 667.18 744.13 1,232.46 1,042.43 964.44 | when the range of furnaces is completed another 
Effective horse power, A... ar . 5.018 1 869 5.362 9.624 3.694 | similar mixing shed for ores will be added at the 
Lovee ap pee ae aa 7.108 9.678 7.008 13.763 5.282 | other end of the casting shed. Close to the existing 
my ~ ” mixing shed are two ranges of coke ovens contain- 
zs per hor, ) on se anaes 133.00 398.12 929.83 108.82 261.08 Eddy ctens oil, Wide eller dailies ranges 
‘ou steam assu 
horse pore per oa # be 93.07 278.41 160.72 75.74 182.59 |are eventually to be built at the other end of the 
wore pertour, BO we nm] 1094 9093 17.88 a.t2 2030 | The spaces behind the easting and mixing sheds, and 
gas et hg ig os 7 9 a at the sides of the coke ovens, are reserved for the 
guar hewyQ "in? awe 14.79 44.24 25.54 12.01 29 O01 — 
storage of ores, coal, and pig iron, and they are tra- 








Flow at 158 deg—Mean time of discharge, 
1 minute 24 seconds; weight of water discharged, 
308.5 Ib. 

Below are the results of the experiments on radia- 
tion and evaporation : 


deg. deg. 
aw twenty minutes water cooled from 163 to 140 
2 


” ” 160 ” 148 
8rd ” ” 148 ,, 146 
4th ” ” 146 ,, 144 
6th ” » 144 ,, 142.6 
6th hee : ” 104 » 108 
The steam was not used expansively in any of the 


engines, but was admitted during the whole stroke. 
1V. Calculation of the Results. 


The preceding data are sufficient for the calcula- 
tion of the most essential features of the orm- 
ance of the engines, The formule by which the 
calculations have been made are given below, those 
for the temperature and heat of steam, and weight 
of water at different temperatures, being taken 
from some Tables on the pro of steam which 
are now in course of preparation by the writer. 

P =pressure of steam in pounds per square inch by 


gauge. 
as na pressure of steam in pounds per square 


T=temperature of steam. 

L=latént heat of evaporation. 

¢, = temperature of water entering tank. 

t= temperature of discharge water. 

t= pounds of water di from tank per hour. 
w,= weight of a cubic foot of water at temperature t: 


in pounds 
H=units of heat lost per hour by radiation and evapo- 
ration. 
F=cubic feet discharged from tank per hour. 
A=effective horse power. 
I= d indicated horse power. 
W=pounds of steam used per hour. 
W, = pounds of steam per effective horse power per hour. 
W ,=pounds of assumed indicated horse power per hour. 
age eo coal per assumed indicated horse power 
ur. 








per ‘ 
C= pounds of coal per effective horse power per hour. 
v= number of pounds of water assumed to evapo- 
rated by one pound of coal. 
p=P + 14.685 
rae (eee 2 + ooomotiet )- 2.008441 ‘i 
: 896944 
—461 2 deg. 


L=1091.7 —0.695 x (T—82) —0.000000108 x (T—39.1)* 
te, =62.425> { 0.99781 + 0.00008117 x (T—32)—0.000001059 
x (T—8.2)"} 
F is determined from the two experiments on the 
discharge from the tank, to be 209.88 w=, x F. 


H is determined from the experiments on radia- 
tion and evaporation, by finding the weight of water 


in the tank in each case, and multiplying it by the 
amount of heat lost in an hour bya unit of weight. 
h={ circumference described by lever arm of brake x (read- 
ing of brake scale—unbalanced pressure) X revolutions 
per minute} ~-33,000 
I=hx 1.43 


wax (t—t) +H 
T--t+L 
W,= ~~ 
P 
W,= t 
c= Ws 
) 
o=™ 
9 


An examination of the “‘ Gallahue” engine, made 
after the test, showed that the sliding abutments 
were so adjusted as to allow steam to blow through 
continuously. In the first trial of the ‘‘ Massey”’ 
engine, the main bearings were abraded to such an 
extent that it was necessary to stop. This was 
obviously due to insufficient bearing surface, and 
larger bearings having been fitted, the engine made 
a run of five hours successfully, about a week from 
the date of the first trial. 

It is believed that the foregoing contains the 
most essential features of the official report of 
the tests, the tables of observations and results 
being given in full. 

Ricnarp H. Burt. 

80, Broadway, New York, December 16, 1874. 
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COLOGNE AND ITS INDUSTRIES.— 
No. IV. 

In our last article of this series (vide page 421 of 
our last volume), we gave a few general particulars 
of the works of the Germania Iron and Mining 
Company, near Kalk, and ed the manner in 
which the mines of that Company had been ac- 
quired. We now, as ised, publish a Table 
(see opposite page), giving further details of this 
property, and we also to give a detailed 
account of the works of the company. 

Referring to the Table just mentioned, it will 
be seen that the mines are classified into seven 
divisions, the first division yielding chiefly spathic, 
brown, and manganiferous ores, containing 37 to 48 

cent. of iron, while the second division yields red 
ematite, containing from 29 to 44 per cent. of iron. 
Division three furnishes brown oces, containing about 
50 per cent., divisions four and five supply brown 
| ores and hematite with from 30 to 60 per cent., 








versed by numerous lines of rails all connected with 
the Troisdorf-Spellberg Railway, the Kalk station 
on this line being close to the Germania Works. 

Opposite to the furnaces and on the other side 
of the road from Kalk to Mulheim, are the workshops 
and repairing shops belonging to the company, to- 
gether with the building yard and workmen’s cot- 
tages. On the road from Ralk, also, and before reach- 
ing the furnaces, we find handsome buildings forming 
the residence of the managing director and engineers 
of the works, while nearer the latter are the exten- 
sive offices and experimental laboratories of the 
company. The whole of the works, we may add, 
are built on one level. 

The blast furnaces at the Germania Works are 
constructed with thin shafts, a mode of construc- 
tion which forms such a prominent feature in furnaces 
built on the Biittgenbach system, a system which 
was described by Mr. Franz Biittgenbach in a paper 
read before the Iron and Steel Institnte on the 
occasion of their meeting at Liége in 1873, and of 
which we gave an account at the time (vide pages 
123, 150, and 227 of our sixteenth a Each 
of the furnaces already erected at the Germania 
Works (and thoseto be subsequently put up will be 
of the same dimensions) is 67 ft. 1}in. in height 
from the ground level to the mouth and 18 ft, 0} in. 
in diameter at ‘the boshes, while the diameters at 
the mouth and hearth-respectively are 11 ft. 53 in. 
and 7 ft. 10}im. ‘The thickness of the shaft of each 
furnace is 1 ft. 10y;im. and that of the hearth 
3 ft. 33in, The shaft of each furnace is carried on 
a ring pd on nine cast-iron columns, these 
columns supporting the annular gas tube into 
which the down-comer pipes are led. The mouth 
of each furnace is open, the gases being taken off 
partly bya central gas tube dipping down into the 
mouth and partly by side flues, as shown by the 
section of one of the given in the upper 

of our two-page engraving. Each furnace is 
intended to produce from 40 to 50 tons of pig iron 
per day of 24 hours. 

The furnaces are each blown by seven 3} in. 
tuyeres of phosphor-bronze, and the blast is heated 
by Whitwell stoves, of which there are four to each 
furnace, disposed as shown in the plan ; a chimney 
154ft. 6in, high, 5ft. ]}in. in diameter at the top and 
7 ft. 24 in. at the bottom, having been erected in con- 
nection with each group of four stoves. We are glad 
to find important new works like those of the Ger- 
mania Company adopting the Whitwell stoves, and 
we believe that the result will be most satisfactory. 

The two blowing engines already erected for 
supplying last to the three furnaces have been built 
by Messrs. Hopkins, Gilkes, and Co. (Limited), of 
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Middlesbrough-on-Tees. They are of the vertical 
direct-acting type, and similar to those at the Ayre- 
some Iron Works (illustrated by us on pages 188 
and 189 of our thirteenth volume), except that they 
are of larger dimensions, they having 100-in. blow- 
ing cylinders, 51 in. steam cylinders, and 4 ft. 6 in. 
stroke. This class of engine, first introduced in 
the Cleveland district by Mr. John Gjers, has long 
established its reputation here, and it has lately been 
introduced on the Continent with success by Mr. 
Franz Biittgenbach, of the Neusser Iron Works, who 
is the representative in Germany of Messrs, Hopkins, 
Gilkes,and Co, The engines at the Germania Works 
are of excellent workmanship, and are contained ina 
commodious engine house, the upper floor of which 
carries a large water tank which is filled by a couple 
of pumping engines contained in the same building. 
The arrangement is shown by our two-page engra- 
ving. 


TABLE SHOWING THE VALUE AND PRESENT 





Zaukeroda Works, near Dresden, at the Concordia 
Iron Works, near Oberhausen, &c, The ovens are of 
the horizontal rectangular type with heating flues 
at the bottoms and sides, these flues being traversed 
by the gases evolved from the coal during coking. 
Each oven is 24 ft. long, 4 ft. high, 3 ft. 1 in. wide 
at one end, inside, and 2 ft, 10 in. wide at the other, 
the distance from centre to centre of ovens being 
4 ft.6in. The coke is forced out of the ovens by 
a movable steam-discharging apparatus, this ap- 
paratus having aram which is forced through the 
oven to be discharged by a rack motion, the head 
of the ram corresponding in form with the smallest 
section of the ovens. It is for facilitating the dis- 
charging that the ovens are made with a taper 
inside. 

The gases evolved during the process of coking 
escape, in each oven, through twelve openings or 
flues formed in the skewbacks from which the arched 





were in excellent condition. It is no doubt this 
economy of maintenance which has had an important 
influence in leading Mr. Neuerburg to adopt these 
ovens at the Germania Works, At these latter 
works we may add that the coals to be coked are 
raised to the tops of the ovens by means of a pneu- 
matic hoist at -— end of each range, the air-com- 
pressing engine for working these hoists, together 
with the compressed preemie being placed in 
the boiler house. ' 

Altogether the Germania Iron Works form a most 
interesting example of an establishment of the most 
modern type, and the manner in which the best 
English as well as Continental practice has been 
turned to account in planning them reflects much 
credit ye all concerned in working out the de- 
signs. In concluding our account of these works 
we should mention that the boilers, pumping and 
air-compressing engines, as well as most of the iron- 


STATE OF THE SEVEN MINING DISTRICTS BELUNGING TO THE GERMANIA IRON AND MINING 


COMPANY, AT KALK, NEAR COLOGNE. 













































































Necessaky Work vol QUANTITY AND VALUE OF ALL 
Torat. Work Dons. BE Dons. THE Igon OnBs. Cost or MInzRALs. 
‘hae "tem acs. ot | s : =) 3s \e%3 : 

| & - ¢ 8 3. g aes 4 & 

| Ry a S ~~) . Se - g 

| Fg he Pela abla le le 

| 3 rae » (7 |-2-] pb 4 #2, 4 |fsle 

| Names oF THE Bi ” 3 = os 5 Es 2 is = F 
& | - Minune District. a pe 2 é ¥ ~ 3 an BRS { & | 23\e 

a = ‘g * 3 
or re ae » 1S +e 1 ae eS sa5h & | 
| @ 3 > - Se | % sy | Be “3 & [es % 
: we | =I = 
«| 8 3 bo & < z aA < 25 8 2 be ey g bee s 
o|‘s © ° ov § or g =@2 4 & S H 3S HY 
Big] 63 E 23 33 z dg | 38 : 3 33 3g is 
o| A | P= o a? es qi” es} &* al rs} . 
1} 2 3 4 5 6 7 s 9 10 il 12 18 | 14 16 | 16 | 7 
i iaias acres. £ £ s8.d.| tons. & tons. tons. £ 8s djs dj o dis. djs. dis d. 
: Siegen L., Siegen IT..../48 sq. fields) |. F 
1 | I. Siegen {ree wu Desien [30 late Sel ae} 27,900 |23,031.18 0 | 12,260|119,355 747,000 | 759,250) 170,286 18 0|4 6| 6 3)/2 5 | 4 OBl7 2% 
2| 11. Haiger _ ...|Dillenburg 3,587.696 | 7,523.75|19,466 3 3}| 127,500] 19,080 389,500 | 617,000] 56,069 18 83/2 2| 3 102] 1 93) 4 oga 8% 
3 |LII. Griinberg ...|}Oberhessen one eee 9,266.250 7,320 3,627 90 227,500} 3,150 205,000 | 432,600) 14097 9 0/0 72 4 0 |011/6 Oj 63 
4 |IV. Lahn ..|Diez and Weilburg... 1,575.044 11,152.65 | 6,152 11 24 86,805] 1,434 74,250 | 111,055) 18,739 1 23) 8 4h 6 5 | 1 2§| 6 74/16 7 
5 | V. Taunus _...|Wiesbaden ove - 25,639.355 /|18,348 4,887 16 8 | 21,450] 8,814.15 | 187,645 | 169,095) 82,049 19 8 | 4 * 8 0 |} 011/6 O [18 114 
6 | VI. Anhausen ...{Briihl-Unkel & Neuweir| 4,193,336 1,858 61) 38,500] 1,500 75,000 78,500) 3,368 6 R 0 103) 26/2 0/2 5|7 of 
7 |VII. Linker Rhein} Various districts 99,979.799 2,047 13 0! 7,422.75 | 493,660 | 493,660) 9,470 8 0/0 42 8 0 | 4 S84 412 6 
144,241.480 | 72,244.25/61,071 17 3 429,005|160,765.9 | 2,122,055 2,651,060) 804,072 0 8 | 
The charges are raised to the mouths of the | top springs, and all disposed on one side of the oven ee about the furnaces, &c., have been 

furnaces by one of Mr. Gjers’s pneumatic hoists, | and within the space of half itslength. These holes | supplied Few Humbolt Company, to which we have 
also constructed by Messrs. Hopkins, Gilkes, and | are situated on opposite sides of the successive ovens. | already alluded, and of whose works we give a 


Co. (Limited), and supplied through Mr. Franz 
Biittgenbach. The construction of Mr. Gijers’s 
pneumatic hoists has been described in this journal 
on previous occasions,* and it will be unnecessary, 
therefore, that we should enter into details here. 
We may remark, however, that in the case of the 
Germania Works the furnace gallery has been 
extended to join the engine-house, and the hoist has 
been placed close to the latter, the engines for work- 
ing the hoist being, in fact, contained in the same 
engine house as the blowing engines. The arrange- 
ment is fully shown in our engravings, 

Steam for the blowing and other engines is sup- 
plied by nine boilers arranged in a boiler house ad- 
joining the engine-house. These boilers are each 
32_ ft. 92 in. long by 8 ft. 24in. in diameter, and 
each contains besides a flue 2 ft. 94 in. in diameter, 
120 tubes, the total heating surface exposed by each 
boiler being 1294 square feet. The boilers are heated 
by the waste gases from the blast furnaces and coke 
ovens, the arrangement of flues being shown by our 
engravings. ‘The water for the boilers is heated by 
a feed-water heater, consisting of a cylindrical 
vessel 4 ft. 14 in. in diameter by 8 ft. 63 in. high, 
this apparatus being traversed by 64 tubes 3 in. in 
diameter, and 3 ft. 114 in. long, through which the 
exhaust steam passes. The total heating surface 
exposed is 186} square feet, and the cubic capacity 
for water 88} cubic feet. 

The coke ovens at the Germania Iron Works are 
built on Mr. Franz Buttgenbach’s system, a system 
first adopted by the inventor himself at the Neusser 
Iron Works, in 1867, since which time similar ovens 
have been erected on his plans at many other works, as 
for instance, at Hoengen, near Aix-la-Chapelle, at the 


* The lift at the Germania Works is, 





as regards its 


height, of the same dimensions as that of the Ayresome 
Works, illustrated and described on page 843 of our thirteenth 





volume. 





Between the adjoining ovens is a hollow space, which 
is divided at the middle of its height by a horizontal 
partition, The escaping gases pass into the upper 
of the two flues thus formed, and traverse it until 
they are directed down into the lower by a vertical 
partition situated at the middle of the length of the 
oven. From the lower flue the gases succes- 
sively into two flues formed under the floor of the 
oven, and having traversed these, return to the side 
at which they entered, and pass into the escape flue 
which communicates with the main gas flue, this latter 
extending along the whole length of the two ranges, 
each containing forty ovens. The arrangement of 
gas flues adopted has been found very efficient and 
to contribute to a high production of coke. Each 
oven is filled through two circular charging openings 
formed in the roof, the one to the right and the 
other to the left of the main gas flue. ‘The doors of 
the ovens are of cast iron lined with fireclay, and 
they are lifted by movable crabs placed on the tops 
of the ovens. The filling and “discharging of these 
furnaces is very easily effected, and the coke dis- 
charged is cooled by jets of water drawn from small 
stand pipes situated at convenient distances on the 
platform built in front of the ovens. 

Each oven takes a charge of five tons of coal, 
which is converted into coke in from 18 to 24 hours, 
according to the quality of the coal. One of the 
leading features in the construction of the ovens is 
the manner in which they are built, they being con- 
structed of specially moulded firebricks, which are 
tongued into each other. By this means the flues are 
made thoroughly gas-tight under all variations of 
temperature, and: great durability is insured. In 
fact, we are informed that the first ovens built on this 
system at the Neusser Iron Works have worked un- 
interruptedly without requiring the slightest repairs, 
and we may add that when we ourselves had an 
opportunity of examining these ovens in 1873, they 








detailed account in the next article of the present 
series, 





SELF-AOCTORS. 
By Dr. H, Grorue, 

A sERIES of important improvements have of late 
years been introduced into the self-acting mule. 
The house of Parr, Curtis, and Co., introduced this 
machine by the ingenious inventions of Lakin and 
of Rhodes, ‘This company improved the self-actor, 
and added to it sev im t im home Ae 
the construction of the mule of Mr. Roberts. 
inventor, of world-wide celebrity, born in 1789, ob- 
tained a patent in 1830 for the self-acting spinnin 
machine, after several other inventors had voted 
themselves to the solution of the same problem. 

The machine of Richard Roberts was practically 
perfect in its details, but other manufacturers also 
introduced many improvements in general design as 
well as in detail. Among others we may name 
Messrs. P. and F. McGregor, Smith, William Higgins, 
Rhodes, Leigh, Lockwood, Platt Brothers, &c. Mr. 
Rhodes emigrated to vr ys and through his 
endeavours the construction of the self-actor gained 

t importance in Germany, and the machine was 
gely manufactured by Richard Hartmann. and 
Messrs, Wiede, of Chemnitz, and later by Messrs, 
Schellenberg. In Germany the manufacture. 
commenced with care and intelligence, 
some time later the self-actors of Chemnit 
almost the same commercial value as those of Eng- 
land; while at thepresent time the byes ape bpm 
the German and English machines is only tin 
detail. The latter are, indeed, ae icm, le (3 work 
faster than the former—advantages ed by the 
lower prices at which the German machines are sold. 

The greatest improvement in the self-actor con- 
sists in the exact regulation of the various move- 
ments in different degrees for spinning cotton, and 
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carded and combed wool, The improvements in 
the self-actor for carded wool is often spoken of. 
But this is a mistake. The machine for carded 
wool is not a self-actor in the sense of the Crompton- 
Roberts machine. It is only a cylinder spinning 
machine for wool, and this has been ong - 
ves arrangement, only y 
In the original machine 
certain Pye of th> rovings was passed between ine 


pieces of gant one of which was fixed in a horizon- 
tal Lavy seg bo other s when the over if-until 
ceaned, C) ¢ rovings were 

sod held whites the the receded 





until the spindles were revolving rapidly and con- 
necting the roving to the yarn. A pair of cylin- 
ders was introduced ; but this did not convert the 
spinning jenny into a ’self-actor. 

We may commence our notice of modern self- 
actors by the cylinder spinning machine for carded 
wool of Mr. Schellenberg, of Chemnitz, now the 
en pees Par yo of Chemnitz. See Figs. 1 to5 
on present t) ite pages. 

In the of p= aan ak carded wool, five dis- 
tinct movements are a during the traverse 





of the carriage. These are: 
1, The delivery of the with a quick motion 
of the carriage when the twisting! is performed. 





2. The delivery cylindersstop. The rovings are 

pe out by a continued and slower movement of 

the carriage, and the spindles are now caused to re- 
volve more rapidly. 

3. The carriage stops. The spindles are rotated 
very rapidly, whilst the somegn | » ews drawn 
to prevent the breaking of th 

4. The motion of the spindle is ze and the 
‘‘ faller wire” is allowed to descend to roll the threads 


on the cops. 

5. The cariage i allowed to return to admit of 
the unrolling of the threads upon the cops. 

All these o are performed by the same 
mechanism, which at first was very complicated, 
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MATTHEWS’ DISENGAGING LEWIS. 


(For Description, see next Page.) 
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but which gradual and successive inventions have 
simplified. The modifications of Schellenberg are 
of high importance, as will be understood from the 
following Jeseription. 

To effect the first operation, Mr. Schellenberg 
commences the movement of the shaft with the 
eccentric wheel A during the return of the car- 
riage. This shaft is not mounted in the head- 
stock parallel to the path of the carriage, but it 
is placed on the carriage, and partakes of its to- 
onlin movement. The shaft by means of 
the eccentric A gives a turning motion to the 
levers B and C, and effects by this the . 
ing of the coupling D and the revolution of the 
cylinder to deliver the rovings. Besides this, the 
partial turn of the shaft gives, by means of the 
eccentric E, and by the lever F,, by G,, by F, and 
by the clutch G,, a motion to the snail for the re- 
ceding travel of the carriage, and on the shaft of 
which is also mounted the counter snail. The two 
snails are so laid out as to give to the i a 
rapid motion at first, which gradually decreases. 

e transmission of movement on the snail shaft is 
effected by a pair of bevel wheels, and the speed of 








the snails, and with it that of the ee may be 
modified by means of bevel change wheels. 

The receding snail is constructed with two paths, 
and two cords may be employed. The same arrange- 
ment exists also in the advancing snail, and this 
modification is the subject of a patent by the maker. 

At the moment when the carriage returns, the 
finger H on the carriage presses upon the lever F, 
and then the belt passes on to the pulley K*. 
Motion is thus transmitted to the cops. 

The movements of the second period above 
mentioned, are effected as follows: The finger N 
throws out the clutch, which drives the rovin 
cylinders. A slight blow is given by the wheel 
to the finger N, which raises it and throws out the 
gearing, so that the delivery cylinder and the 
rovings also remain stationary. By change wheels 
the period of connexion may be varied, and through 
this means the delivery of the rovings is changed. 

In order to give Sage ¢ twist by a more rapid 
motion of the cops Mr. Schellenberg has devised the 
following mechanism : The finger N resting on the 
carriage, presses against the finger N*, which is 
mounted on the shaft N', By this action the lever 





F, shifts the belt of the second motion on the first 
pulley, but removes that of the first motion and 
stops it. During the advance of the carriage the 
mechanism arrests the motion of the receding snail. 
To effect this the belt for the third motion is placed 
on the first pulley, and that of the second is thrown 
off, while the velocity of the cops is also increased. 
At the same time the crown wheel P, comes into con- 
tact with P,. The former rests in the carriage, and 
the latter in the headstock. As soon as these 
wheels engage, the motion of the snails Q, and Q, 
commences, and when these reach their greatest 
height the spring Q; acts on the snail Q,, and the 
arrest of the carriage by this movement, drawing 
back the snail Q, throws P, and P, out the gear. 
When the twist of the yarn is completed a finger 
acting on the changeable wheel R presses on the 
levers S and F;, and the belt of the third motion 
passes on to the loose pulley. The eccentric T 
raises the latch T,, and the brake U comes into 
action, effects the reverse motion of the main 
shaft, and also continues the revolution of the’ ; 
For this latter purpose there is a spring V in the 
carriage which connects the pawl U, and the 
ratchet wheel V,. By this connexion the snail 
U, is put in motion and winds up the chain V,, 
which allows the apparatus to descend for rolling 
the threads on the cops. The snail V, also raises 
the lever V,, which by means of the bar V, and the 
levers Vy, Vio; V,, again actuates the brake V. At 
the same time the break W of the advancing snail is 
liberated, by means of W,, and the lever W,, the 
receding snail is put in motion, and a new travel of 
the carriage commences. The brake W _ is in- 
geniously contrived. It is actuated not only by the 
friction of the projections W, (see Fig. 5), which 
are covered with leather, but also by the feathers 
dd, which fall into the recesses e e. 
To graduate the travel of the carriage in return- 
ing it presses on the bar X, which with the aid of 
the bar X, and the lever X, draws out the feathers 
d d, the rest of the motion is effected by the friction 
of the leather-covered projections, 
We have seen that the mechanism to facilitate 
the winding of the threads contains a lever X, Y,, 
which is so lifted that it is placed on the roller / of 
the arm Y,. A block g on Y, sliding on the round 
bar Ys is placed on the platforms Y,, which are 
displaced at each advance of the carriage in such 
away that Y, always falls. By this means the co 
receive their a form, The motion of the 
spindles is effected by means of the quadrant and 
chain, which unwinds, and gives motion to the 
barrel Z'. But the inclination of the quadrants 
constantly diminishes the speed of the barrel in 
such a way that the inclination is greater when the 
cops are the largest. 
As we have already said, on the arrival of the car- 
riage, the wheels working the recedin il are 
thrown into gear, and by the levers Fi f, and F;, 
the coupling for the return motion of the carriage 
is thrown out, 
We may now examine the relative velocities of 
the different portions of this self-actor. The driv- 
ing shaft has a speed of 250 revolutions per minute, 
On it are three pulleys, The first is 9.25in. in 
angi the second ng" be: and oe bay 26 a 
ese ortions give the following s or the 
notiiass an the principal shaft driven by the first 
pulley 165 revolutions per minute, by the second 
300 revolutions, and by the third 464, The three 
pulleys on the main shaft of the machine are each 
13.78 in, in diameter, The travel of the carriage is 
63in, and the maximum diameter of the receding 
snail is 12.40 in., or with the cord 12,88in. Motion 
is transmitted from the principal shaft with the first 
speed. To effect this a wheel with 68 teeth is 
mounted on the shaft. This wheel gears with a 
second wheel of 40 teeth, by means of two inter- 
mediate pinions of 24 teeth each, The wheel with 
40 teeth is mounted on a shaft also carrying the 
change wheel of 24 to 36 teeth which drives a 37- 
toothed wheel connected to the cylinder itself, By 
this combination from 676 in. and 1014 in. of yarn 
can be delivered per minute. The receding snail is 
turned by the cylinder, to which a bevel wheel with 
33 teeth is connected. i with a second 
bevel wheel, also of 83 teeth, and placed on a hori- 
zontal shaft; on the same shaft are placed the 
bevel change wheels (from 18 to 20 teeth) gearing 
with a wheel of 38 teeth on a vertical shaft, and also 


a bevel wheel of 65 which drives another of 80 
teeth on the receding snail shaft. 





For moving the wheel M, thatis to say, the roving 
counter wheel, a pinion of 35 teeth is placed on the 
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linder shaft, This gears with one of 54 teeth, 
wheels on the cylinder (having from 24 
) drive the roving wheel with 140. 
spindles receive their motions by means of a 
twist roller &, which is placed on the 
shaft. Four twist rollers (11.81 in., 
5.75 in., and 16.73 in. diameter) belong 
-actor. The twist roller & transmits its 
of a cord to a cylinder 6.30 in. 
r. Each spindle contains a small disc which 
a cord, transmitting the movement of 
r just named, 
counter of the self-actor is driven by a worm 
the main shaft gearing into a worm wheel with 
26 teeth. This wheel gives motion to a shaft with 
two bevel wheels having 20 teeth, which turn a 
wheel of 28 teeth. This latter gears with change 
wheels of from 20 to 50 teeth, on a shaft on which 
is placed a wheel of 21 teeth, driving the counter 
wheel of 51 teeth. After a single turn of the latter 
the spindles stop. ‘This combination gives from 
25.5 to 90 revolutions for every 4 in. of twisted yarn. 
The receding snails are actuated from the second 
motion pulley. With the loose pulley of this motion 
is mounted a bevel wheel of 27 teeth, ing into 
a second on the vertical shaft W,. On this is placed 
a wheel of 16 teeth, gearing through another 
wheel of 40 teeth on to the receding snail shaft. 
This combination gives, therefore, 


8 


PE PESEEE 
fefleelty 
jitter 

: 


Another very important detail in this machine is 
the means adopted for stopping the main shaft at 
any point. All the various functions of the machine 
are performed with great ne and the arrange- 
ment of the torsion and auxiliary torsion, the 
motion of the carriage, the movement of the 
spindles, &c., are practically perfect, As we have 
already stated, the self-actor of Mr. Schellenberg 
is chiefly intended for treating carded wool. 

(To be continued.) 





MATTHEWS’ DISENGAGING LEWIS. 

In recent times remarkable progress has been made in 
the construction of marine works by means of concrete and 
other artificial blocks. At the present time it is no un- 
common thing to use in the formation of breakwaters, 
piers, and other similar structures, blocks weighing from 
20 to 80 tons each, and it is found that with suitable plant 
and machinery masses of this weight can be moved as 
readily and safely as the lighter ashlar blocks formerly er- 
ployed. The aim of modern engineers appears to be to 
minimise the number of operations to be performed by in- 
creasing the extent of each operation, In the still waters 
of the Liffey, blocks of more than 300 tons in weight have 
been successfully employed in forming the substructure or 
underwater portion of a quay wall, but for positions exposed 
to the free action and undulations of the open sea, the 
maximum weight of block used up to this time does not, 
we believe, exceed 40 tons. 

The ordinary lewises, by which large concrete and artifi- 
cial blocks have hitherto been lifted and deposited, consist of 
a pair of round bars with a T-end on each, and a ring at 
the top to receive the hook or shackle of the setting crane 
or traveller, suitable holes, with boxes and pieces of hard 
wood at the lower ends, being formed in the blocks for the 
reception of the bars. When a block has been lowered, say 
for subaqueous work, divers are required to turn these 
‘T-bars around, and to draw them out of the holes preparatory 
to their being lifted up with the slack chain of the crane or 
traveller. For heavy blocks the weights of these bars 
must of necessity be great, and the process of turning and 
lifting them by divers consequently expensive. It is the 
object of the lewie which we illustrate on the preceding page, 
and which has been invented by Mr. William Matthews, to 

ovide for disengaging from above water, so that when no 
Soe required the lewises shall free themselves and be 
drawn out of the holes in the blocks by means of the 
setting machine, and lifted with the slack chain to the 
surf 


ace. 
The holes instead of being parallel as in the ordinary 
cases, are made dovetailed ; they are formed in the blocks by 
means of core pieces, The apparatus consists of two lewises 
each formed of two t-iron squa-e bars linked so as 
to open ina dovetail shape. At the top of one bar of each 
lewis there is a shackle which is passed over the hook of 
the beam, the other bar being attached to the underside of 
the beam by means of a short piece of chain and a spring 
hook. Fig. 1 shows the lewis in the act of lowering a 
block ; when the block has been set and adjusted, the beam 
is lowered from 8 in. to 6 in., and the bridle rope AA 
drawn up from the top upon which the shackles B B are 
thrown over so as to clear the ends of the beam; the appa- 
ratus is then lifted by means of the setting machine, and 
as the chains CC are tightened, the lewises fold and come 
clear out of the holes in the block. Fig. 2 shows the lewises 
when disengaged and in the ‘act of being lifted. Fig. 8 
shows the construction of the bars and links, from which 
it will be see that the ends of the latter have a solid bear- 





ing against rounded recesses in the former so as to avoid 
strain on the pins. If considered the disengaging 
levers might be omitted, in which case the shackles B B 
would be thrown back by the divers employed in setting 
the work, and the lewises would then disengage and free 
themselves as before. It will be seen from the illustration 
that provision has been made for dealing with blocks of 
different sizes. 

The apparatus has been in successful operation for some 
months on the new harbour at St. Heliers, Jersey, and is 
about to be introduced on important harbour works abroad. 
It is claimed for the invention that it effects a saving of an 
expensive description of labour, viz., divers’ work, and that 
it does not increase the cost of the blocks, that it is 
simply constructed, and that it is not likely to get out of 
repair. We may add that Messrs. Stothert and Pitt, of 
Newark Foundry, Bath, are the licensees and manufac- 
turers. 








THE GYROSCOPE. 
To rue Epitor ory ExGingeRina. 

Srr,— Will you kindly allow me some space in the columns 
of your next issue? I have read with t interest the de- 
scription of Mr. Bessemer’s gyroscopic controlling gear in 
= issue of the 9th of October, and also a letter of Mr. 

fcFarlane Gray published in your paper of the 30th of 
October, in which this gentleman points out a serious mis- 
take in the mounting of the said apparatus. 

The fact that two of our most eminent modern engineers 
disagree, not in details but in principle, may excuse me bring- 
ing this subject again before the public in order to have the 

uestion set clear 


{ will endeavour to show what my experience is on this 
point, and I shall be glad if any of your readers will state his 
in return, through the medium of your valuable paper. 

It is the property of all matter when set in motion in a 
given direction to conserve this direction in a straight line, 
and any deflection from this line will have to be paid for 
with a power proportionate to the mass of the matter in 

uestion, the square of its speed or velocity and the ratio of 
the angle of deflection. « 

Hence we change from the line into the plane of a circle 
by paying for it in centrifugal power, and then any further 
deflection from this plane demands a fresh power in the same 
proportion as before. 

In a revolving disc a change of direction is caused by 
turning the dise about an axis which is not parallel to its 
own. 

In the following we have 

vo of dise travelling at a velocity in feet per second 


bi ny or speed of deflection. 
g =gravity (in feet per second). 

Let us face the front of E in Fig. 1 (see Fig. 2) so that we 
have the dise horizontal before us, revolving in the direction 
of the arrow. Let a transverse force at a velocity of V’ 
suddenly turn the dise into an inclined position C/ D/. 


rig. ©\--7>~ A 


ae ee, 





The direction of W will still be tending towards E H but 
will have to change at E suddenly into the direction E F. 
Let us make KC equal to the transverse velocity, and per- 
pendicular upon the inclined plane draw the parallelogram 
EG HJ and you have in EC a portion of = pressure 
and in EJ a portion of outward pressure, both composing 
the diagonal main force EH. The tangent of the angle a 

, 


gives us the ratio for the upward pressure, viz., le The 


same is the case at the other end of the axis. The mass of 
the dise being > and the force or work accumulated in 
g 


the revolving dise ~ x V?, we have for the pressure at both 
g 


ends of the axis Ww oe Ft x 5 or w.V V4 hich gives the 
29 v 29 

formula for the pressure in foot-pounds, if W is stated in 

pounds and V’ in feet per second. 

Ifthe axis E F is fixed, the bearings will resist this pres- 
sure, and therefore the matter in motion may be easily turned 
into any desired direction at the expense of the fixed bearin 
There will be an upward [green on the front bearing and a 
downwari pressure on the back bearin The matter in 
motion between the bearings will find no ge of direction, 
and will therefore not influence the transverse velocity, which 


has in this case merely to overcome the inertia ae! the 
g 


dise, but not V*. en uate 
Thave got an a tus made to experiment upon, 
applied a semen sy woe to it, which causes a deflection v4, 
when measured by a pendulum in connexion with it, of } in. 
in the first quarter of a second ; whether the dise is standing 
or revolving at an — T can give it is no matter. This 
corroborates Mr. McFarlane Gray's statement respecting a 


dise supported in fixed “ trunnions,’’ a8 illustrated in Enet- 
NEERING of 9th October for Mr. Bessemer’s controlling gear. 
If it is mounted on fixed trunnions, the slightest “ pitching” of 


the vessel will cause the disc to turn sideways, and thus act 
most mischievously upon the hydraulic valve. 

Let us now suppose that the axis EF is allowed to give 
way to the pressure, it will do so in the direction V", and the 
velocity of this “ gyration” ia WV -V" divided by the 

g 
inertia and friction of the gyrating weight. Suppose it were 
only the dise, we should have vxvievm, : 
pee eee ees rare ne ie Sen 
it will create another axis at C , which will in its turn exert 
a couple of p wrt 
To react against these 





g 

pressures a weight can be applied 

and supported by them. This weight, oe. certain 7% 

pear yn, o say of half that of the whole apparatus, 
us it happens that a toy gyroscope supported on one 

end will —— at the other end, > long as the gyration 


is not interru 
Yours truly, 
Emit Apourr. 
Stretford, December 23, 1874. 


ANGLO-FRENCH SUBMARINE RAILWAY 
COMPANY. 
To THe Eprror or ENGIngERING. 

Srr,—The trial trip of the Castalia having proved a failure 
so far, and a wy ores opinion existing that the Bessemer 
is not likely to be much more successful, the subject of in- 
ternational communication has of late been brought more 
prominently before the public. It may, therefore, beinterestin 
to your pam. hen to learn something as to the state of forward- 
ness of a well-known tunnel plan, which is proposed for the 
pur; of uniting the railway system of England with that 
of the Continent. As secretary to the Anglo-French Sub- 
marine Railway Company (Limited), I trust that the 
im ce of great work will be my excuse for laying 
before you a few facts which are probably not very generally 
known, and which will explain present situation of this 


ey ° 
a idea of tunnelling under the Straits of Dover has been 
more or less before the public for many years, but it only 

da practical form in 1867, when Mr. William Low, 
the engineer to this company, laid his plans for executing 
this work before the late Emperor of the French, who was 
so much struck with the feasibility of the project that he at 
once ordered two scientific commissioners to report to him 
upon the scheme. They did so, and their reports were most 
favourable. 

The nature of the plan proposed by Mr. Low was to make a 
double submarine tunnel, each tunnel having one line of 
rails without any intermediate air shafts in the Channel, 
which iatter had been an important feature in all previous 
projects. 

he first step was the sinking of two shafts on each coast, 
and the rere y Pane thence, between shore and shore, two 
small parallel driftways or headings with cross passages, con- 
necting the driftways at intervals, by which means the venti- 
lation of the works during construction would be assured, and 
after the completion of the tunnels, as the trains in each 
separate tunnel would be always travelling in one direction, 
the impetus of the trains themselves would cause a rapid 
— of pure air to flow from one country towards the 
other. 

Now, Sir, it is for the execution of this work that the 
company called the Anglo-French Submarine Railway 
Company has been registered. The provisional directors are 
gentlemen of high position, the necessary land for preliminary 
works has been — and paid for, and at present there 
is no necessity, therefore, for this company to go to Parliament 
to purchase land on the English coast. Neither do they 
require any concession at present from the French Govern- 
ment, as the land for the preliminary works on the French 
coast has been purchased and paid for, and I have received 
a letter from the French Minister of Public Works stating 
that the company were at liberty to sink shafts and make 
driftways on the lands they had purchased. 

At the enquéte which took place in Paris December of last 

ear, the French commission the plans of this company 

fore them, and in making their report to the Government 

on the publi utility of a tunnel, they made especial mention 
of the fay eee gd of the plans of Mr. Low. 

M. de Louch, Ins; -General of Mines in France, who 
was t at the final meeting of the Commission of 
Enquate in Paris, stated that in his opinion this was the 
only practical solution of the question. is the 
opinion of the most eminent mining engineers in this country. 

I beg to enclose you a copy of the address to 
the commission by our company, which also contains a 
copy of the report of the commission. 

Apologising for occupying so much of your valuable space, 

I remain, Sir, your obedient servant, 
Gerorer F. Tuomas, 
Secretary to the Anglo-French —e Railway Com- 


Office of the Company. ‘Abehurch Chambers, Abehurch- 
yard, London, December 16th, 1874, 


Presentation TO Mrz. Groner Arrock.—On Wednes- 
day evening last a meeting took place at the Town Hall, 
Stratford, } = waged being the Lee ye of a testi- 
monial to Mr. George Attock, manager of ary and 
wagon department of the Great Eastern Railwa orks, 
on his retirement from that post. The testimoni i 
of a gold watch and ‘chain, a silver 
200 guineas ; t er with a di ring . 
The goblet, salver, and ring were woe Messrs. H. and 
J. Wayland, silversmiths and opti Stratford. The 
chair was taken by Mr. William Adams, the locomotive 


warmly of Mr. Attock’s services, and > 
chiefly by the employ who have subscribed to the testi- 
monial fund, and friends. 
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THE SHIPTON ACCIDENT. 

Or the numerous disasters attended by wholesale 
fatality which have thrown so deep a gloom over 
the close of the past year, the accident upon the 
Great Western Railway, near Oxford, absorbs 
the largest proportion of public attention. 

It would be useless, and indeed inappropriate, to 
comment with any detail upon the causes of this 
catastrophe until the judicial inquiry now being 
held shall have terminated, and all the evidence 
which can be brought together to throw a light 
upon it shall have been heard. 

But pending the verdict of the jury, we may 
briefly repeat the history of the accident as given 
by those witnesses whose testimony has already 
been given. 

_ The Great Western express train to Birkenhead 
is booked to leave the Paddington terminus at 





it started two minutes later than this. By 
the ordinary traffic regulations, the train is divided 
at Oxford, the two parts proceeding in different 
directions, but owing to the increase of traflic at 
the Christmas season, it is found necessary to start 
this express in two separate trains from Paddington. 
The train was made up of ten carriages, two brake 


vans, and engine and tender, the carriages consist- | roc 


ing of two each of first and second class, of four 
third class, and of two composites. One of the 
brake vans was coupled to the tender, and 
the other was between the fourth and fifth carriage 
from the end of the train. The means of com- 
munication between the passengers and the driver 
consisted of a cord running from end to end 
of the train, along the outside of the carriages, and 
in such a position that any of the passengers by 
putting their hands out of the window could pull it, 
and thus strike a gong placed on the engine. Evi- 
dence has been taken to the effect that the train 
was carefully examined before it left the station, 
and there appears no reason to suppose that any 
further investigation, had it been made, would have 
disclosed the existence of latent danger. 

Owing to the slippery state of the rails, or to the 
delays which are inseparable from railway traffic at 
Christmas, the train was ten minutes late in ar- 
riving at Reading, where a crowd of passengers 
were awaiting it. To obtain the extra accommoda- 
tion necessary for these passengers, a third-class 
carriage and luggage van were added to the pre- 
viously very partially-filled train. These two vehicles 
were added to the rear of the train, the carriage 
being behind the van. There appears no cause to 
doubt that both had been inspected in the ordinary 
routine of station work, and both had been in use 
the same morning in running from Basingstoke to 
Reading. 

The pressure of the morning’s business at the 
latter station, together with the addition of these 
two extra vehicles, caused an unusual delay, so 
that the ordinary five minutes’ stop was extended 
into twenty, and the express in starting for Oxford 
was now twenty-five minutes late. The distance 
between Reading and Oxford is 23 miles, and in 
running this distance five minutes more were lost, 
owing to the slippery condition of the rails, so that 
it reached Oxford at 12.6, and quitted it at 12.15, 
another delay of ten minutes having been incurred 
at the station. 

This delay was due to the fact that the train had 
been filled at Reading, and at Oxford it was neces- 
sary to add another third-class carriage. This was 
placed at the front end of the train, next to the 
engine, which was changed here ; and owing to the 


5|bad state of the rails and the heavy train, it was 


deemed expedient to attach another engine for the 


is | onward journey. The carriage was taken out of the 


carriage shed by the following engine, to which it 
was attached by a screw coupling only, and to the van 
behind by screw coupling and safety. chains, With 
regard to the condition of this carriage positive evi- 
dence is given that so far as the inspection went it 
was in a safe condition, that it had been running 
regularly for some days previous, and that the wheels 
ought to be strictly examined each time the carriage 
came into the station. 

The ill-fated train then left Oxford at 12.15, drawn 
by two engines, the last-added carriage at the front 
—the under-guard being in the van next to this 
coach, and the head-guard in the London brake van 
about the middle of the train. The Woodstock- 
road Station is about five miles and a half from 
Oxford, and at 12.26 the station-master reports that 
the express passed all right, Twenty-five minutes 
later one of the passengers arrived at the station in 
time to prevent the local train from proceeding, and 
with the news that a frightful accident had happened 
close at hand, 

For the details of this accident, we may take the 
experiences of the drivers and firemen of the two en- 
gines, and of one of the passengers, who occupied a 
seat in the third or fourth carriage from the front of 
the train at Paddington, the fourth or fifth at the 
moment of the accident. Writing to the 7imes, this 
gentlemansays, ‘‘ About ten minutes later,and shortly 
after passing Woodstock-road Station, I heard three 


sharp short beats of the engine whistle. I knew 
the significance of this whistling, and my attention 
was fixed by it. Immediately afterwards, within a 


second or two, there were indications of something 
wrong in front. I heard a grating noise as of 
wheels upon the ballast, I turned my head over 
my shoulder, and looked through the side window, 





and saw small pieces of timber fly past and into the 
hedge at ” foot - _ a In another 
instant the front w. of our carriage appeared to 
leave the rails, and by a sudden jerk ve" were dis- 
connected from the carriage in front, the coupling- 
iron breaking. We then left the rails entirely, and 
it appeared to me that the after-part of the train 
was overrunning us. A second or two of violent 
king ensued, in the course of which the carriage 
seemed to tilt over to my side and towards the slope 
of the embankment.” 

The cause of this disaster was shortly after- 
wards discovered, for about one mile and a half 
from Woodstock-road Station a fragment of a 
carriage tyre was found on the line, and 242 yards 
further another and larger piece was picked up. 
Beyond this, and on the Cherwell river bridge were 
found traces on the sleepers and on the ballast, 
where the carriages had left the rails, and a short 
distance further was the greater portion of the train 
thrown into a general wreck. 

The evidence of the drivers and firemen of the 
two engines is of especial value. We will review 
that of the. two men working the second or follow- 
ing engine first. When very near to ‘the Cherwell 
river bridge, the attention of the-driver was at- 
tracted by a motion of the passenger communication 
cord, which was not, however, sufficient to sound 
the gong. His attention thus engaged, he looked 
back and observed that one of the adjacent car- 
riages, bi igrteg: A the same that had been added 
at Oxford, was throwing snow and ballast around, 
He immediately shut off steam and whistled for the 
brakes, but on arriving at the canal bridge close fat 
hand, the coupling connecting with the first carriage 
broke, and the two. engines, taking off the brakes, 
went forward to avoid the possible danger of the 
train overrunning them, 

The evidence of the fireman of this.as well as of 
the leading engine is, of course, somewhat similar, 
but contains some important facts. Both e that 
before reaching the Cherwell river bridge they saw, 
on looking back, one of the passengers in the first 
compartment of the first carriage, waving both arms 
out of window, and attempting to attract the notice 
of the driver. On perceiving him, instant action 
was taken; the pilot engine taking the initia- 
tive as the brakes were being put on, when 
the driver of the second engine sounded the alarm. 
From the evidence it would appear that the train 
travelled about 186 yards from the time the alarm 
was first given to the moment when the carriages 
broke away. If this be so, we come to the first and 
most important fact which this wretched disaster 
teaches—that if the train had been provided with an 
efficient continuous brake, ‘it would have been 
brought to a standstill within the time at the dis- 
posal of the driver. 

The statement contained in the letter, the extract 
from which we publish above, appears to most 
conclusively that the carriage which caused the 
accident was situated within three or four vehicles 
of the front of the train, while the evidence of the 
driver and fireman seem to point out clearly that it 
was the first coach—that is the one attached at 
Oxford, That the alarm was given by one of the 
passengers in this carriage, appears to strengthen 
the probability that such was the case, and the 
question then arises how long had he been endea- 
vouring to attract the attention of the guards or 
drivers. We know that a futile effort had been 
made to give the signal on the gong by means of the 
cord, and this, as well as the previous fact, shows 
that the passengers were aware of their imminent 
danger, and had been so presumably from the in- 
stant the first portion of the tyre broke away some 
428 yards from the scene of the accident. There 
was, therefore, of a certainty, deficient brake power, 
and apparently deficient means of communication 
between the ngers and driver. 

Whether this lamentable accident will teach any 
otber lesson remains to be proved; the inquiry is 
likely to be long and protracted on account of some 
of the more fortunate victims being in an unfit con- 
dition to give their evidence, and-while we pro: 
to follow that evidence to its conclusion, we believe 
that we need not wait until then to point out that 
this is an instance of an accident which might pro- 
bably have been prevented, and most certainly 
mitigated by the application of an efficient brake, 
How many more examples of this nature must 
shock the civilised world, and carry bereavement into 
many homes, before the inertia of railway manage- 
ment is overcome, and it sets itself seriously to apply 
those means of safety which are within reach? And 
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here we may quote a weed ens 


Daniel on behalf of the Great Western Railway 
Company, tothe Right Honourable Chichester For- 
tescue’s historical of the Board of Trade. 


This on eae date December 19, 1873. ‘* With re- 
gard to this (continuous brake) my colleagues and I 
are decidedly of opinion that no one of the systems as 
yet diseovered can properly be designated as one of 
those mechanical contrivances the value of which 
has been so ‘thoroughly ascertained’ as to justify 
its adoption by — companies in general, —— 
this company in parti . On the contrary, wethin 
that while in some cases the use of these compli- 
cated contrivances might prevent an accident, they 
would in many more be the actual cause of acci- 
dent.” 

Immediately after this passage Sir Daniel Gooch 
admits that the Board of Trade had called upon 
the railway companies to abandon the “cord 
communication.” Almost exactly a year after this 
was written, one of the worst accidents in the annals 
of railway history has occurred upon the line Sir 
Daniel Gooch represented, in replying to the Board 
of Trade—an accident which might have been 
avoided had such a brake as the Westinghouse 
formed part of the train, and which would probably 
have been less severe had some surer and more 
prompt means of communication been adopted than 
the cord, i which the Board of Trade had 
issued warnings more than a year ago. 





TELEGRAPHIC PROGRESS IN 1874. 
Or the progress of telegraphy during the past 
ear much may be said, for many important works 
ave been carried out which have brought the com- 
mercial relations of various parts of the world closer 
together, and have bound so many countries in such 
near telegraphic alliance that now scarcely a place 
can be found which is not already in electrical com- 
munication with the rest of the world ; of such few 
points which still are without this modern necessity 
schemes are already on foot to bring them within 
the *‘ girdle.” Whether we look at home or abroad 

telegraphic progress appears equally satisfactory. 

Glancing at the progress made at home, the con- 
tinued success of the transfer of the telegraph to 
the State at once attracts our attention. ‘The aban- 
donment of the old Electric Company’s head office in 
Telegraph-street, which had been found far too small, 
and the simultaneous occupation of the new instru- 
ment galleries at the General Post Office, took place 
at the very commencement of the new year with the 
greatest success, and from the moment of change 
oes progressed satisfactorily. 

e change was indeed an important one, when 
it is considered that the whole internal and external 
communication of London, its pneumatic tube 
system, and everything had to be suddenly changed 
from one centre to another, and yet the transforma- 
tion was accomplished in but a few minutes. Arrange- 
ments had been pro; ing for along period to per- 
fect the transfer, the battery room charged with 
more than 20,000 cells, arranged systematically for 
the London and provincial circuits, the instru- 
ment galleries, subdivided into sections, the counters 

rovided with instruments and wires from the test- 
ing and battery boxes; although the change oc- 
cupied weeks in its arrangement, the actual accom- 
plishment of it was carried out in less than six 
minutes, This operation reflected the highest 
praise to the electrical staff engaged. 

The pneumatic system of the Post Office, by the 
removal of the head station further west, the open- 
ing of new ‘‘ tube” stations, and the duplication of 
many of the lines, has been largely increased, and 
consequently increased engine power had to be ob- 
tained, The engines and boilers, designed by 
Eastons and Anderson, have been found to do their 
work admirably, and the various arrangements con- 
nected with the pressure and vacuum pumps, the 
sending and receiving valves, are considered most 


complete, 

An important change has been effected during the 
year ty the more com adoption of the 
“ r” instrument. is a step in the right 
direction, and the ‘‘Sounder” will eventually be- 
cothe the principal instrument in use by the - 
ment, Its introduction will be slow and ual, 
but unquestionably its use will be found attended 
wiThe Duplex ystem has been found 

8 to answer 
admirably, and where business had increased to 


such an extent as to require extra accommodation 





it has been at once introduced to the improvement 
of the working. On short circuits the ordinary 
Duplex system has been used, but in longer circuits 
the system known as “ Stearn’s” has been adopted. 
At the present time the total mileage of wire work- 
ing on the Duplex principle is over 12,000 miles, 
the largest circuit being 450 miles. For news traffic 
pedir, the Wheatstone automatic continues 
largely to be introduced, and without such an in- 
strument it would seem difficult to carry on so great 
a traffic. 

The general working of the telegraphs throughout 
the empire has been most satisfactory ; the break- 
downs due to = frost, and snow, have not been 
more than usually great, although great severity of 
weather has been fel®; the precautions taken in 
preserving the telegraph plant of the country in an 
efficient state have proved effectual in enabling it to 
withstand the attacks of weather. By sea the 
department has not been so successful, for there 
has been a series of interruptions to the submarine 
cables. The Channel Islands cables, between Jersey, 
Guernsey, and Alderney, have been interrupted by 
the cables parting; communication between Dart- 
mouth and Guernsey has been twice interrupted 
(remaining so at the present moment), the Irish 
cables between Abermawr and Wexford, and Holy- 
head and Dublin, various of the Scotch cables, and 
many smaller cables have required repairs. 

The repairs to the Wexford and Dublin cables 
revealed a state of affairs which has a serious bear- 
ing upon the future of these and many other cables. 
It was found that certain worms of the ‘‘ boring” 
species had made havoc with the hemp, and that 
others of a smaller kind had not only scored and 
marked the gutta percha, but had penetrated 
directly inward to varying depths, even to the con- 
ductor, for one actual fault was caused by one of 
these worms, a small insignificant looking object of 
less than } in. long. Their presence has been known 
in the South and in various places, but this seems 
to be their first appearance in the Irish Channel. 
Wherever an opening ap in the cable the 
worms enter, the one kind destroying the hemp 
whilst the other bores directly inward to the con- 
ductor. This is an enemy which must deserve 
— attention in order to prevent its attacks. 

he cables round the coast the property of the 
Submarine Company, and those belonging to the Post 
Office leased to them, have been generally in good 
working ordef. Several accidents have happened 
and the necessary repairs effected, whilst some im- 
portant renewals of shore ends have taken place. 

Railway electric signalling appears greatly on the 
increase, the block system being as rapidly extended 
as circumstances will admit, successive accidents 
giving a spur to its further development. Trials 

ve been made with electrical semaphores which 
— to have met with some success. To this we 
shall look forward as an important application of 
electricity to railway purposes. 

Turning our attention abroad, we find great and 
extended progress made in almost every quarter of 
the globe. 

A fifth Atlantic cable has been laid for the Anglo- 
American Telegraph Company, whilst an almost 
successful attempt was made to lay the Direct United 
States Cable. Although this cable was so far laid as 
to warrant the officials stating it was ‘ practically” 
laid, yet so far as business is concerned it is ‘‘ practi- 
cally” useless. The amalgamation of the Anglo- 
American and French Atlantic Companies enabled 
them to lay a fourth cable in 1873, and gave them a 
surplus of 900 miles of cable ; this with an additional 
1100 miles to be manufactured, it was determined 
to make a fifth Atlantic cable to be submerged by 
the Great Eastern. It may here be remarked that 
the 1865 cable has been practically abandoned, no 
attempts having been made towards its recovery. 
The extra cable required was manufactured by the 
Telegraph Construction and Maintenance Company, 
and successfully submerged by their officers in the 
Great Eastern, The voyage was attended by a suc- 
cession of gales, but the work was completed in 
meg the total length of this cable between 
Valentia and Heart's Content being 1837.045 knots. 
The Anglo-American Com Bee urchased a 
repairing vessel to re e Robert Lowe which 
was lost off Newfoundland. 

The Direct United States Cable was manufactured 
in its entirety by Messrs. Siemens Brothers, who 
had the contract also for laying the cable ; for this 
they had built expressly the Faraday, a cable ship 
of very large dimensions. The route of the cable 
was to be not very dissimilar to the existing routes, 





The Faraday and the attendant steamers succeeded 


in submerging the cables between the American 
coast and Newfoundland (this end was not — 
after great delay occasioned by fog and general 
weather ; the vessels, however, returned to England, 
and subsequently left for paying out from Ireland. 
The submergence went on successfully until the 
10th of September, when after paying out 600 miles 
of cable it parted in oe water in a heavy gale, the 
Faraday having to haul back in consequence of a 
slight fault. After very great delay, the weather 
being so boisterous, the cable was recovered in very 
deep water, the splice was made and Re ing out 
—— satisfactorily until near the Newfound- 

d coast, when a fault having passed overboard, 
the cable was buoyed owing toa gale of wind pre- 
venting operations. Since then the ends have been 
lifted, but owing to fogs and gales nothing has been 
done to render the cable, which is “ practically” 
laid, ‘‘ practically” useful. A slight fault, however, 
remains in the cable, 

A large amount of cable laying has been accom- 
plished during the year, especially by the Telegraph 
Construction and Maintenance Company, who, in 
addition to the Atlantic Cable, have laid cables from 
Jamaica to Porto Rico, 647 knots ; from Dominico 
to Martinique, 37} knots; Madeira to St. Vincent, 
1198 knots ; Zante to Otranto, 187 knots; St. Vincent 
to Pernambuco, 1844$ knots; Kilia to Odessa, 
3494 knots; giving a total, including the Atlantic, 
of 6101 knots. Of this amount about 2500 knots 
were manufactured during the past year. 

At the close of 1873 the first section of the 
Brazilian Submarine Company’s cable from Lisbon 
to Madeira remained incomplete. During the past 
year the cable was recovered and communication 
successfully established between those points. 
Subsequently the sections between Madeira and St. 
Vincent, and St. Vincent and Pernambuco were 
finished, so that our communications with Southern 
America are practically complete. The cables of the 
Western Brazilian and the Montevidean Com- 
panies, also the Central American, complete the 
communication with the River Plate, on the 
one hand, and Demerara on the other, where a 
cable will connect the West India Islands with the 
South American coast. Eastward a cable has been 
laid between Barcelona and Marseilles, opening up 
a new route of traffic from Spain, the lines vid 
France, owing to the Carlist war, being almost 
perpetually interrupted. ‘The same cause led to the 
removal of the end of the Direct Spanish cable from . 
Bilbao to Santander. 

The Black Sea Company was established during 
the year, and a cable successfully laid for them 
from Odessa to Constantinople. Several companies 
have also appeared, but subsequently, owing to the 
want of the necessary support, disappeared. 

Various interruptions have occurred to the many 
submarine cables during the year, but none can be 
considered of t consequence as they were all 
successfully and rapidlyrepaired. The 1865 Atlantic 
cable, however, as we have said, remains broken 
down, no attempt being made to repair it. It is 
generally considered to be practically abandoned. 

Of future submarine extensions, we may mention 
that concessions have been obtained for the exten- 
sion of communication on the Peruvian and western 
coast of South America, and also from the Cape of 
Good Hope to Aden vid Natal and Mauritius, 

During the year a Submarine Telegraph Con- 
ference was held relative to the charges for messages 
eastward. A satisfactory arrangement between the 
companies was arrived at, and the scale of charges 
fix The immense value of the telegraph has had 
an additional increase in the services rendered by it in 
the recent transit of Venus. By means of the wire, 
the longitudes of various points of astronomical ob- 
servatories fixed specially for this occasion have been 
definitely determined. In meteorology, also, the 
telegraph also continues to lend its assistance, in 
daily transmitting to various stations news of the 
coming weather. 

We adverted to the loss of the Robert Lowe cable. 
repairing steamer, and of the fact of her place being 
supplied by another vessel. Our notice cannot be 
concluded without referring to the loss of the La 
Plata on her voyage to the River Plate, which 
occurred in the Bay of Biscay so very recently. She 
carried a quantity of cable to complete a missing 
link in the South American chain, which strangely 
was broken by the loss of the Gomos carrying 
out cable for that object. An official inquiry into 
the loss of the vessel is about to take place, which 
we trust, will fully ventilate the question; so 
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that at the present we can do no more than refer 
to the loss and not to the cause which occasioned 
a large ship to go down when a small boat so 
easily survived. Cable expeditions have at times 
met with serious loss, but none to be com to 
the present; and it is with regret that we close our 
annual notice of telegraphic progress with so great 
and sosad a disaster. Many well-known names have 
disappeared from the roll of telegraphic engineers. 
It is to be trusted, however, that such lamentable 
losses will not again have to be chronicled. 


MR. PRIDEAUX AND HIS FURNACE 
DOORS. 

WE publish, on another page, a letter from Mr. 
Prideaux, not without regret that our columns 
should be so occupied ; for the letter is unnecessarily 
long, in many respects irrelevant, and unjustifiably 
abusive. Mr. Prideaux, in enthusiastic but not quite 
circumspect advocacy of his doors, feels hurt that 
we should report unfavourably—or, as he puts it, 
unfairly—of them on certain trials. We are, there- 
fore, and for that reason alone, induced to let him 
tell the story of these trials in his own way, and 
have published his letter in full. 

We regret, and so we think must now Mr. 
Prideaux, that he wrote in sucha strain. To im- 
pute to us such negligence as his letter implies : to 
state that our report was written “‘to damage the 
character of the Prideaux furnace door, not to fur- 
nish truthful information,” . . . that itis ‘‘ false, a 








pure invention,” . . . ‘‘misleads the public,” ... 
‘¢ misrepresents facts,” . . . is ‘‘a catalogue of mis- 
statements,”’. . . ‘‘a dishonest perversion of facts,” 


. . is not the best way to insure for himself a hearing. 
We hope, however, that our readers will bear with 
him, even as we have done. Seventeen years ago 
he was wont to give utterance to his thoughts in a 
similar strain; and we can scarcely expect these 
long years of battling with the “‘ ignorance, scepti- 
cism, and distrust” of steam users to have exercised 
a calming effect upon his feelings. 

As re Mr. Prideaux’s peculiar experiences 
with an individual who affirmed that he possessed 
influence with the London press, it is scarcely 
necessary for us to say anything. It might, how- 
ever, be interesting to know the results of this 
interview with Mr. Prideaux, and whether or not 
Mr. Prideaux took steps to insure for the individual 
in question the exposure which, as an impostor, he 
so richly merited. 

Mr. Prideaux objects to our report of the trial of 
the Audacious on the ground that, first, it was com- 

iled with a view to damage the character of his 

urnace door ; but, even if it were possible to damage 
its character, a possibility not considered by us, it 
is hardly consistent with our self-respect to deny 
such an aspersion on our fairness, or to care, and we 
forgive him. 

Mr. Prideaux objects, secondly, to one of our sen- 
tences as ‘“ wholly false, a pure invention from 
beginning to end,” yet he comes so near saying the 
whole thing himself, that we are constrained, for his 
sake, to write his and ours together. 
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“ We may add that on the 
run down to Sheerness and on 
several preliminary mile runs, 
it was ascertained that steam 
could not be kept when the 
doors were in full operation 
and the air admitted in their 
way, hence on the official 
runs the doors were used as 
common doors with the air 
flaps shut.” 


Mr. PRipEavx. 

“ T was on board when steam 
was got up for the first time. . 
and I came to the conclusion 
that there was something 
radically wrong about the 
flues. Anticipating the pro- 
bability ofa failure when the 
ship came to run the mea- 
sured mile, I suggested that .. 
the air valves of my furnace 
door should be thrown out of 

, the doors thus working 
common doors. This was 
to and carried out. . . 

e air valves were discon- 
nected .. before the first mile 
was run.” 

Our statement amounts to roge U that the air 
flaps were in gear when the ship left Chatham for 
Sheerness ; (2), that they were disconnected at some 
time on the run down to Sheerness, because steam 
could not be kept; (3), that they were in gear during 
the running preliminary to the mile trial ; and (4), 
that they were not in gear during the official runs 
over the mile. 

We would explain, for the sake of those of our 
readers not acquainted with the practice on these 
trials, that the ship is got under way some little time 
before the trial so as to get the fires in good order ; 
that during this time the ship may be, and often is, 
steamed to and fro over the mile course ; that such 








were the “ preliminary mile runs” of our report, and 
that Mr. Prideaux’s expression, ‘‘ first mile,” refers, 
of course, to the first of those runs described by us 
as ‘‘ official runs ”—the formal runs of the trial. 
We think even Mr. Prideaux must now admit that 
our report in that quotation is not wholly false. 

Yet we take it, that we differ materially from him 
as to whether the air flaps were disconnected be- 
cause there was a want of steam, As a matter of 
fact, wesay they were. He assigns another reason: 
his fear that they would have to bear the brunt of 
the failure he anticipated. We quite sympathise 
with him in his desire to make Ais reason the sole 
one; but we regret that we cannot help him. 

Mr. Prideaux accuses us, thirdly, of misleading 
the public when we observe, ‘‘ The difficulty was 
thus explained by the stokers who were on ‘trial, 
the opening through the door is so small, &c. ;” 
“thus,” he continues, ‘‘ leaving it to be inferred 
that the application of the Prideaux door had 
diminished the size of the original doorway.” This 
was the opinion of the stokers, and as such we gave 
it; and this inference is possible only to those who 
neglect to read our report beyond the “ &c.,” which 
he inserts possibly out-of consideration for our 
space. They who read further will find that the 
stokers explained, ‘‘and the distance from the door 
to the inner edge of the dead plate is so great, that, 
shovel-dexterous as these picked men are, they failed 
to get the coal to the further end of the furnace, or 
‘round the corners’ near the door.” And further 
we gave our own opinion, ‘‘ The furnaces are already 
too long and too wide to be hampered by a deep 
and clumsy door of this kind,” in which we state 
specifically our objections to the door, namely, its 
depth and its clumsiness. If the public are misled 
by our facts, we are sorry for it; but we believe we 
are doing the public good service by publishing 
such facts. 

That in this case the door’s narrowness—17 in. 
compared with the width of the furnace, 36 in.—and 
its great depth, or as we may say Prideaux depth, 
added to the depth of the dead plate, 13 in. in all, 
and already long grate surface (7 ft.), tends to prevent 
efficient firing, there cannot be the shadow of a doubt. 
That it prevented efficient firing in the Audacious is 
denied by Mr. Prideaux, and to show that our opinion 
is untenable he describes how he ‘‘ was appealed to 
by the chief engineer to suggest something to prevent 
the continuous fall of the steam Bese pressure,” 
whatever ¢hat may be. We would not expect a 
thirteen years’ chief engineer to appeal to Mr. Pri- 
deaux in such a case ; in fact, we do not see why he is 
introduced at all; and we believe that Mr. Prideaux 
is mistaken when he states that the chief engineer 
agreed with him in the impossibility of fires being 
better kept than were those of the Audacious during 
the trial on the measured mile. At all events he 
tells us that the leading stokers said the ‘small 
size of the furnace mouths might be a little more 
trouble to the men in firing ;” and we conclude that 
the “might be a little’ would rapidly become 
‘* certainly much” as soon as Mr. Prideaux and the 
chief engineer were out of the way. 

We are further accused, fourthly, of misrepresenta- 
tion when we state that ‘‘ The Admiralty, desirous 
of giving Mr. Prideaux’s doors a further formal 
trial, &c.,” and here he breaks in with “‘ they had not 
yet had any trial.” We will not quarrel about 
words. We think that after the experience on the 
way down from Chatham to Sheerness, and before 
the official runs on the mile, we are quite justified in 
saying that the doors 4ad been tried, and we pass 


on. 

The fifth, and last of Mr. Prideaux’s catalogue of 
misstatements is, ‘‘ The steam continued to fall 
steadily until the air-shutters were disconnected ;” 
but this is substantially the statement made in the 
official report of the trial, and to that we refer him. 

We have now done with Mr. Prideaux’s objections 
to our report, but we should be wanting in our duty 
to the public if we failed to notice some other por- 
tions of his letter, and to state some other facts 
which have come under our notice since that letter 
was written. 

We are sorry that Mr. Prideaux’s views with 
respect to the Audacious were not carried out in 
their entirety, and that circumstances prevented 
the proposed shortening of the grate s % 
It is open to question whether, with a shortened 
grate surface, the same maximum power could be 
attained. Mr. Prideaux saysit could. We are in- 
clined to agree with him that in this case some 
shortening without loss of power is possible, and that 
such an experiment would be a valuable one. We 





hope to hear that such an experiment is carried out 
on the next full-power trial of the ship. We know 
that the matter is in good and not unfavourable 
hands with Admiral Ryder and in Colomb, 
and we have every confidence that the experiment, 
if tried, will be fairly carried 3 

Yet we do not for a moment believe that the 
advantages claimed for the Prideaux door have been 
or will be realised. ‘These doors were fitted to the 
tender yacht Elfin many years ago, and some wonder- 
ful results are repo ; but we should like to know 
why, if they saved so much smoke and coal, they 
were shelved when the new boilers were put on 
board. There certainly is an impression that they 
were troublesome—too troublesome for ordinary 
flesh and blood mortals such as are our engineers 
and stokers, 

Mr. Prideaux’s doors are fitted to two vessels of 
the White Star Line, and with respect to one of these 
(the Republic) Mr. Prideaux claims a saving of 22 per 
cent. by the application. In nh of .this claim 
he publishes a paper setting forth the details of two 
voyages—one to New York before the doors were 
fitted, the other to Rio de Janeiro immediately after 
they were fitted. On the latter voyage the shi 
went slower, was in different trim, and was a g 
deal deeper in the water; and he calculates the 
exact percentage of saving on the assumption, 
a sagem aoe the co-efficient of immersed mid- 

ip section was the same on both voyages. 

But this coefficient varies with every variation of 
speed, trim, and immersion ; and we are told nothing 
of the details of wind or weather or sea, Hence we 
affirm that the information as given is imperfect, 
the calculation unreliable, and the whole statement 
as likely as not to be misleading.* 

In a paper published by the Prideaux Company, 
we find that ‘‘ H.M.S., Grinder” (that is to say, the 
dockyard tug Grinder), is fitted with the patent 
doors, It appears that this tug has two boilers of three 
furnaces each ; one boiler is fitted with the Prideaux 
doors ; the other with the common doors, bad ones 
of their kind, and with what is known as the ‘‘ Urgent 
bridge slides.” ‘These bridge slides are used for ad- 
mitting air through the bridge below the bars to 
the combustion chamber beyond the burning coal. 
Trials have been made of one boiler against the 
other. The results are slightly in favour of the 
patent doors ; that is, as against the ‘‘ Urgent slide” 
arrangement, itself bad, and being gradually given 
up because ruinous both to steam and coal, We 
may add that the new boilers for the Grinder, ready 
for going on board, are, we understand, zo/ to have 
Prideaux doors. 

We have been at some pains to inquire as to the 
actual working and success of these doors in sea- - 
going ships, and the result is clearly unfavourable. 

here is a disinclination to reply at all, and when a 
reply is got the burden of it is that their working is 
uncertain; that they are constantly getting out of 
order; that, consequently, whatever saving is de- 
rived from their use when perfect is not equivalent 
to the attention required to keep them so; but that 
they might do very well where... &¢.... in 
other circumstances than those of the speakers. 

Reference is made in the published papers of the 
Prideaux Com any to two others of Her Majesty's 
ships. One is the Trusty, a dockyard tug at Devon- 
port, not a ship at all likely to give the doors a 
sufficient trial, The other is the troopship Serapis, 
whose new boilers, now being fixed on board at 
Portsmouth, have those deors fitted. Whether, as 
in the Audacious, Mr, Prideaux may, in this case, 
have to ‘ anticipate a failure,” and so his invention 
become once more a yr ay to be “ eagerly em- 
braced by dockyard officials” remains to be seen, 
But we hope not. 

Those of our readers who have read Mr. Prideaux's 
letter will not have failed to observe what stress he 


* A remarkable instance of the difference of power, and of 
course of consumption of coal required under different con- 
ditions, is furnished by a case which has lately come under 
our notice, that of H.M.S. Crocodile, and referred to on page 
487 of our last volume. For the convenience of our readers 
we quote what we said there: “ Causes outside the engine 
room have a great influence on the work of the engines— 
witness the remarkable contrast presented by the trials of 
this ship in September and October, 1872. we 
that, with a clean bottom, 8 in. greater mean immersion, and 
20 in. deeper by the stern, the vessel was driven at the same 
speed by a power only two-thirds (}4§%) of that required 
when forty-eight days out of dock.” . . . “* It is evident that 
the subject is one of t importance, and we think this in- 
stance justifies us in lining, in the absence of further in- 
formation, to attribute to peculiarities of engine-room 

ement alone the difference of expense.” latter 
remark we quite endorse now. 
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lays upon proper! aroportioned furnaces and flues, Boiler. ates which is in such form that little explanation will 
and how a e prefers to fit his doors to ea ais be necessary. ‘ 

suecessful boilers, even refusing to fit them where ee ai ed i ee Mie It will be observed that the experiments are 
failure is probable. What are we to conclude from Inside diameter of farnaze flues > ea arranged by the degree of expansion, under four 
this? He almost leads us to think that his doors Tubes, ninety in number, 9 ft. 9 in. long, general titles, two referring to the engine when 
have but a small share in the general saving, which, - and 3 = in diameter ae 7 ee on no ahs to ve ange ich wi a cy e 
; rate surface ove eee eee . i r en se te . tri 7 made 
he ak ioe Tee ne Re EEN ss. Calorimeter or area through tubes for 78 in och oi at different degrecs 28 of peitissa: with 
There is probably a source of saving to which he, won one outinee Kai ce 950.10 and without using the steam jacket on the larger 
in this letter, does not refer, but with whose good Steam-heating surface ye 54.32 cylinder. All the experiments were made with an 
results he was no doubt quite conversant when he Ratio = surface to ecleclenstes A... ee steam pressure of 801b., except the 

73 tom § M.S. ; , in 1856, hi »» heating to grate surface ... 30.5: ast. 
o coker. We age prs od “The atten- 0 ee ae hae er The actual eterna will be found in lines 
; : : . loyed, in- ” ae i 46 to 58 inclusive, the previous lines showing the 
tion paid to this work by the men so employed, in water above tubes)... Sitges sceeedl” clamvedl cad Salesieted cueing sen 


deed their very fitness for it, is so often deficient, 
that we wonder greater attention has not long ago 
been called to it. Let coal users begin to recognise 
“stoking” as a something not to be done by any 
clodhopper who offers his services, but rather as a 
kind of skilled labour to be well paid for ; and they 
will soon effect a saving alike pleasing and surpris- 
ing to themselves. 

Ho conclude, we have written this in no feeling 
unfriendly to Mr. Prideaux. We believe that his 
long campaign in favour of short firegrates and large 
combustion-chambers has not been without ad- 
vantage to steam users; we feel assured that he is 
willing and not unable to profit by experience to 
remedy defects in the practical application of his 
views ; but we are equally assured, after many years’ 
experience at sea, that his present door is quite un- 
suited for the rough and tumble of sea life. 


COMPOUND AND NON-COMPOUND 
ENGINES. 

Report of Experiments made with the Steam Machinery of 
the U. 8. Coast Survey Steamer Bache under the General 
Direction of Cuagies E, Emsry, Consulting Engincer.* 

DESCRIPTION OF THE MACHINERY, 

Tue engine and hull of the Bache were built in 
the year 1870 by Messrs. Pusey, Jones, and Co., 
of Wilmington, Delaware. The engine was de- 
signed by Mr. Emery, the consulting engineer, and is 
of the steepled compound type, the larger cylinder, 
which is steam jacketted, being supported vertically 
upon frames as in ordinary vertical engines. The 
smaller cylinder, which is not steam jacketted, is 
supported above the other by four side columns, 
The yan are attached to the same piston rod, 
Suitable pipes and valves are provided so that the 
live steam can be supplied to the larger cylinder 
and excluded from the smaller, the former then 
working as a single engine. Ordinarily, when 
operating as a compound engine, the steam from 
upper cylinder passes to the chest of the lower 
through a large pipe, no pains having been taken 
to reduce the intermediate space, as the distribution 
of power between the two cylinders can easily be 
regulated by the adjustable cut-off on the larger. 

Steam is distributed to each cylinder by a short 
slide valve at each end, and in both cylinders there 
are independently adjustable cut-off plates on the 
back of the main valves. ‘The valve faces of upper 
cylinder are carried out, so that the valves of both 
cylinders are operated by continuous stems, but the 
ports, which lead directly out from the clearances, are 
shorter than usual for the upper cylinder, and of the 
least possible length in the lower cylinder.- The 
engine is provided with a surface condenser. The 
air pump is operated through the usual levers from 
the main crosshead, The circulating pump is of the 
centrifugal pattern, operated by a small independent 
engine, directly connected, 

‘Lhe boiler is of the Scotch return tubular type, 
and of sufficient strength for a steam. pressure of 
100 lb., according to United States laws, though 
ordinarily worked at 60 lb. pressure. Itis provided 
with a steam rye f arranged above the front 
connexion in the usual manner, and connected to 
boiler by a large tube. ‘The following are the 
principal dimensions of the machinery : 








Engine. High Low 
ure. Pressure. 
in. \ in. 
Diameter of cylinders... ove 15.98 25. 

» _ of piston rods 2.5 3.625 
Stroke of pistons eve oes 24.00 24.000 
Size of cylinder ports eee 9x1} 18x11} 
Ratio of capacity of clearance 

and passages to piston dis- 
t zx on eee 0486 — 
Com tive effective ca) 1.00 2.4398 
cittes of the two cylinders} 40987 1.00 
Ratio capacities of cylinders to 
capacity of intermediate 
chamber and passages 2.6272 1.0768 





* Published by permission of the Superintendent of the 
U.S. Coast Survey. See note at close of article. 





MANNER OF CONDUCTING THE EXPERIMENTS. 


The trials were made with the vessel secured to 
the dock. A double tank of iron for measuring the 
water delivered from the surface condenser was 
placed on the main deck in the gangway abreast of 
the engine, and a pipe fitted with a regulating cock 
led from each compartment to a tank in the hold, 
from which the water was withdrawn by the engine 
feed pumps. 

The water was delivered to the measuring tank 
directly by the air pump through a pipe with flexible 
termination, which could be directed. into either com- 
partment of the tank. Each compartment held by 
calculation very nearly 10 cubic feet, at the height of 
a central overflow partition, but the exact capacity 
was ascertained by weighing it into some water at 
the average temperature of the feed. 

The measurement was made by filling one com- 
partment till it overflowed into the other, which had 
been previously emptied; the supply was then 
changed to the latter, and when the surplus water in 
first had run off that compartment was emptied, and 
cock in the bottom closed in time to receive the over- 
flow from the other compartment; the operation 
being repeated alternately with each compartment, 

To prevent the misplacing of the cocks the at- 
tendant gave notice when each compartment was 
nearly full, and when the water first broke over the 
partition a signal was given, and the reading of the 
engine counter was noted. A comparison of the dif- 
ferences of successive readings, and constant at- 
tendance of two persons effectually prevented errors. 
On the next even minute, after filling a tank, the 
reading of engine counter was again taken, also the 
usual engine-room data, and the duration of experi- 
ments was fixed, so far as measurements were con- 
cerned, by the tank intervals, and in respect to speed 
by the nearest time intervals. 

By this plan the officer on watch had but one 
thing to do at a time; the principal calculations 
were left for office work. 
held to start and stop at such records as best showed 
the uniformity of condition desired for an experi- 
ment, and an interrupted run be accurately calcu. 
lated up to the end of the tank interval immediately 
preceding the interruption. 

Indicator diagrams were taken every twenty 
minutes. The water level in boiler was noted every 
time a tank was filled, but did not vary appreciably, 
as the condenser was quite tight, and all leaks of a 
trifling nature. The condensed water from jackets 
and intermediate chamber was collected and weighed 
in separate vessels and emptied into the tank from 
which the boiler was at the time being fed. 

One experiment was made of sufficient length to 
determine accurately the evaporation of the boiler ; 
and it having been shown that the water measure- 
ment was substantially the same from hour to hour, 
when the conditions remained uniform, the oppor- 
tunity was embraced to try a number of experi- 
ments of short duration, showing the results under 
varied conditions, using the water measurement only, 
Previous to the evaporation trial, a quantity of coal 
was, in the presence of an officer, measured into a 
distinct portion of the coal bunkers and the re- 
mainder of the bunkers boarded up. From this 
measured quantity the coal was taken as required 
for the fires, and each bucket made to balance accu- 
rately a fixed weight ona scale. The weighing was 
done by a careful machinist, who had no knowledge 
of the quantity originally measured. 

Tn the first experiment tried in this way the two 
methods of determining the quantity did not agree, 
and the coal measurement was rejected. Upon re- 
peating the experiment there was a very close agree- 
ment, so the weighed quantity was adopted as 
correct, The coal used was anthracite of fair 
quality. 

The results of the experiments are shown in the 
two-page Table which we publish this week, and 


The experiment could be! 


which the performances are based. The weights of 
water withdrawn from the jackets and intermediate 
chamber are separately set forth, also the percent- 
age which these quantities form of the total water 
used. The water collected from jackets and inter- 
mediate chamber having been evaporated in the 
boiler is in all cases included in tl, ae up line 35, 
showing the total weight of water used per hour, 
upon which the cost of the power is based. 

The quantities which will probably be found 
most convenient for comparison are those shown in 
line, No. 46, viz., the actual weight of water used 
per indicated horse power per hour. 

CHARLEs E, Emery, 
Consulting Engineer, U.S. Coast Survey. 
To Capt. C. P. Patterson, Supt. U.S. Coast Survey. 
New York, August, 1874. 


History of the Experiments. 

The experiments with the Bache form part of an ex- 
tended series of investigations with steam machinery of 
various kinds, made to ascertain the best means of securing 
economy of fuel. The experiments were commenced by 
the writer (then an assistant engineer in the United States 
Navy) in the year 1866, and were continued in con- 
nexion with the Novelty Iron Works, New York, where 
a special apparatus was fitted up for the oy cag” [The ex- 
pu sta were entirely independent of those the Government 

ad in progress at the same time.] Among other results 
it was in due time developed that the compound engine fur- 
nished one of the best practical means of securing economy 
of fuel, but the proprietors of the Novelty Iron Works de- 
cided to elose the establishment in the winter of 1869-70, and 
nothing further was done at the time. 

The results then obtained showed with considerable accu- 
racy the law of variation in the cost of the power due to 
changes of the steam pressure and degree of expansion, with 
other matter of importance, which coming to the attention 
of Captain C. P. Patterson, then connected with, now 
Superintendent of, the United States Coast Survey, so in- 
terested him that he made arrangements to provide the means 
required to complete the trials on the plan originally in- 
tended. The experimental machinery was in part purchased 
in the general sale at the Novelty Works, and after being re- 
| constructed the experiments were in due time proceeded with, 
| though the loss of the skilled workmen and facilities of the 
Novelty Works were severely felt, and caused unexpected ex- 
a and delay. Messrs. Hecker and Brother, the well- 

nown millers, with characteristic public spirit rendered 
valuable assistance by providing a location for the machinery 
with use of boilers, pumps, &c. 

These experiments included a trial of nearly every possible 
change of arrangement and condition to which simple and 
compound engines could be put in relation to steam pressure, 
expansion, use of steam jackets, &c. Upon completing the 
principal computations it was found desirable to ascertain 
the nature of the change in result due to increasing the size 
of engines of the same general character. Other experiments 
with which I had -been associated furnished part of the 
necessary data, but to still further complete the investiga- 
tion, with the consent of the Superintendent of the Coast 
Survey, practical experiments were made with the machinery 
of the United Coast Survey steamers Blake and Bache, 
corresponding to some of those with the experimental 
ap tus. 
ressure of professional duties has prevented me from 
promptly completing the arrangement and discussion of the 
many hundred experiments with the deductions due to the 
numerous changes of dition, but the results will as soon 
as possible be reported to the superintendent of the Coast 
Survey and promptly published. 

The information derived from the trials of the experimental 
machinery was utilised in some in designing the 
aes for — tr States revenue steamer hush, 
and it havin n found expedient to put machinery of 
different kinds in the two sister iets yy Dexter and 
Dallas, there resulted therefrom the series of trials* of said 
vessels, by a Joint Board of Naval and Revenue Marine 
Officers, under general direction of Chief Engineer Loring, 

















U.S.N., and myself. 
New York, November, 1874. Cuartes E. Emery. 
Tue Istumvs or Panama.—Reports by General 
Barnard, of the United States Engineer and by the 


late General Sidell, support the usion that the Tehuante- 
pec route is preferable to all others for an interoceanic canal 
with’ locks and without tunnels, and that it harbours 
on both sides of the Isthmus. Mr. Smi of New 
York, suggests that the survey of the Isthmus should be com- 
pleted before a final decision is arrived at upon the subject. 


* Of these trials we shall give particulars in an early 
number. 
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NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Wednesday's pig iron 
market was very flat, and only one lot of 500 at 80s. 
was reported as having been done in the “ ring,” but business 
was reported as having been transacted outside at 79s. 6d. 
one month fixed. The afternoon market was quiet, buyers 
79s. sellers 80s. On Thursday forenoon 78s. 6d. cash. was 
taken, closing buyers and sellers79s. Friday was a dies non, 
as it was Christmas Day. Monday market was very quiet, 
and only a small amount of business was done. Opening 
at 79s. 6d. eash, the price receded to 79s., closing in the fore- 
noon with buyers at the latter price, and sellers at 79s. 3d. 
Iron for forward delivery was in less demand than was the 
case some days previously. Several of the makers again 
announced a reduction in their quotations for No. 1 iron. 
the highest price for which is now 90s. per ton. No. 3 
remains unchanged. No business was reported in the after- 
noon, price about 79s. cash. Yesterday morning the market 
was very flat, and only one transaction at 77s. 6d. fourteen 
days was heard of. A steadying effect was observable to- 
day. The market opened at 76s. prompt, at which business 
was done; afterwards 75s. 6d. was accepted for about 2000 tons. 
The tone was better at the close of the forenoon market, 
buyers offering 75s. 3d. prompt, and 76s. a month open, eellers 
asking 76s. prompt cash. Fixed iron for forward delivery was 
in demand, and about the prompt cash price was paid. The 
afternoon market was quiet, and the nominal price was 76s. 
cash. Last week's shipments were again very low, and the 
deliveries into the warrant stores are still very large. The 
stock in Messrs. Connal and Co.’s keeping on the 24th inst. 
was 33,875 tons. Speaking generally, business is now very 
restricted, and comparatively little change is expected for 
some time. 


The Strike in the Clyde Shipbuilding Trade.—While the 
majority of the artisans in the Clyde shipbuilding trade have 
been at work for a fortnight or three weeks at the reduced 
rate of wages, a small band of blacksmiths, determined to 
resist any diminution of pay, remain on strike. The men 
of this class in Messrs. Napier and Son’s yard, who ceased 
work nearly three weeks since, have been recently joined by 
the employés of Messrs. Henderson, Coulburn, and Co., 
Renfrew, in consequence of a threatened reduction. It is 
said that the masters have given intimation that in addi- 
tion to taking off the $d. an hour which the men received in 
the summer, they intend to enforce reductions of from 5 to 
124 per cent. 


Suspension of Work at the Tay Bridge.—In consequence 
of the intense and continued frost it has been found imprac- 
ticable to continue the bricklayers’ and the greater part of 
the other work at the Tay Bridge. Upwards of a hundred 
hands have accordingly been paid off until a thaw sets in. It is 
stated that from the difficulty of finding a solid foundation in 
the centre of the river a change in the plans with regard to a 
number of the piers is contemplated, involving a combined 
system of iron oofferdams, piling, and concrete. The piers 
will also be made larger, and the number of them reduced. 


The Floating Dock, Saurabaya.—This vessel, which was 
blown ashore on the Helensburgh coast in the furious gale 
on the Clyde during the night of the 20th and morning of 
the 21st October, was towed from her dangerous position a 
few days ago, and conveyed into Greenock harbour. The 
operation of towing her across the Firth of Clyde was a very 
difficult one, no fewer than three steam pumps being kept 
continually at work during the undertaking. The vessel is 
to undergo a thorough repair in one of the graving docks at 
Greenock. 


Laying of the New Telegraph Cable across the Zay.— 
Yesterday week, the steamer Victor, of London, Captain 
Reid, arrived in the Tay from Lowestoft, with the new tele- 
graph cable on board. The steamer lay off Broughty Ferry, 
and after shipping some sixteen hands, under the charge of 
Mr. D. L en, submarine superintendent of the postal 
telegraphs, proceeded to the south side of the river, and 
landed one end of the cable a short distance above Tayport. 
At 12.20 p.m, the process of laying was commenced, the 
steamer proceeding by degrees towards the north shore, the 
cable being run out by a sheave over the bow of the vessel. 
At 1.20, the other end of the cable was landed on the north 
shore at Harecraigs, a short distance above Broughty Ferry. 
The laying of the cable thus only lasted an hour, and by 
4 p.m. the work was finished, and the cable in satisfactory 
working order. There are now four cables submerged in the 
Tay within a few yards of each other, but two of them are 
broken, and out of use. The new one is the largest. It con- 
tains seven wires, is about one mile in length, weighs 
about 18 tons to the mile, and measures 2i in. in diameter. 
It is intended at some future date to pick up the two broken 
cables. 

The Mining Industry.—The mining industry in the Denny 
district is much brisker than it has been for some time back. 
A new pit belonging to the Langloan Iron Company has 
reached the ironstone and will shortly be in active operation. 
The Gartsherrie firm have also reopened their ironstone and 
coal pits at Quarter, and will there employ a large additional 
emer of workmen. Thus the prospects of the miners are 
more promising for the beginning of the ensuing year than 
was anticipated a short time ago. 


Dunfermline and Queensferry Railway.—There is at last 
come hope of this long looked for desideratum being accomp- 
lished, a shortening of the distance between Dunfermline and 
Edinburgh by rail. The subject has been talked about and 
written about, and made the theme of many speeches during 
the last forty years, and now it is really coming to pass. 
Tenders for the construction of the line from Dunfermline to 
North Queensferry, together with a pier at the latter place, 
have been advertised for, so that there is really some prospect 
of the work being gcne on with. The disappointments have 
been so numerous that many of the Dunfermline le can 
scarcely believe it possible. Owing to its peculiar situation on 





the Fifeshire railway system, Dunfermline has been little 
better off than if it had been shunted into a siding, while the 
long roundabout either in going north or south has greatly 
interfered with the traffic of ‘he town, and lost pad valu- 
able time. This is now all likely to be remedied. After the 
construction of the new line the traffic on leaving Dunferm- 
line will be in Edinburgh within an hour or less, and vice 
versd, instead of two and a half hours, or nearer three hours 
in going by Thornton Junction as at present. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mipp.LesBrover, Wednesday. 
The Cleveland Iron Market.— Yesterday there was a 
small attendance on ’Change, at Middlesbrough, and scarcely 
any business was done. It was not expected’ that in these 
holiday times there would be anything doing. Pig iron was 
again nominally quoted 60s. per ton No. 3, but it changed 
hands as low as 59s., and can be bought for less. Buyers 
express a firm belief that early in the new year prices will 
fe i considerably. Makers seem to be content to stand or 
fall by the market, and are not anxious to contract for for- 
ward delivery. 


The Finished Iron Trade.—In the finished iron trade there 
is no alteration. A few orders come to hand, but they are 
hardly worth mentioning. It is many years since the North 
of England iron trade was in such a depressed condition. 
Nearly all the works are idle in consequence of holidays and 
stock taking. Some of them will resume operations without 
any certainty of their being carried on for more than a month 
or two. Rail orders cannot be had. The number of iron- 
workers out of employment on Teesside is very large, and 
there is a great deal of distress in Bishop Auckland, Dar- 
lington, Stockton, and Middlesbrough. In each of these 
towns committees have been formed to take the necessary 
steps to alleviate the distress. 


The Wages Question again.—The question of the wages of 
the ironworkers of the North will again come up for con- 
sideration immediately. It is generally expected that there 
will be a reduction of about 10 per cent. If there is not a 
reduction at present there will assuredly soon be one, unless 
trade suddenly improves to an extent not at all expected just 
now. 


Opening of New Mills at Darlington.—Yesterday, Messrs. 
Henry Pease and Co., of the Priestgate Mills, entertained 
about 700 of their workpeople in celebration of the opening 
of their new spinning mills. 


The Severe Weather.—Owing to the soverity of the weather 
the River Tees is partly frozen, and navigation is stopped. 
On the Wear and Tees the frost is intense, and is interfering 
with business, 


Tke Coal and Coke Trades.—There is no change in the 
coal and coke trades. There is, of course, a better demand 
for fuel for domestic use, but manufacturing coal is cheaper. 


The Future of the Iron Trade.—There is now a prevailing 
opinion that the depressed state of the finished iron trade 
will continue for some weeks, that the wages of ironworkers 
will be reduced, that raw materials will be cheaper, and that 
in the spring buyers, who have been holding back for lower 
rates, will then come into the market with a fair number of 
orders. It is believed that the rail requirements are ex- 
tensive, and that as soon as the prices are lowered business 
will rapidly improve. 

Engineering and Shipbuilding.—Considering the time of 
year those important industries have a large number of 
orders on hand. Of course the weather prevents the men from 
working regularly. 








NOTES FROM THE SOUTH-WEST. 

Cardiff Improvements.—The draft of a Cardiff Improve- 
ment Bill has been duly lodged in accordance with the stand- 
ing orders of the House of Commons ; and the sections con- 
tained in it empower the Cardiff corporation to expend sums 
which form an aggregate of over 700,000. The estimated 
cost of the works authorised by the Act is 359,401/.; and the 
purchase of the water and gas undertakings will involve 
expenditures which are put respectively at 200,0007. and 
160,000/. The powers conferred upon the corporation with 
regard to street, road, and bridge improvements cannct be 
exercised after the expiration of a period of five years; and, 
with respect to other purposes, their operation is limited to 
three years. 


Midland Railway.—On Saturday the general manager of 
the Midland Railway issued a circular from which the follow- 
ing is an extract: “The Great Western Railway Company 
having refused to adopt the reduced first-class fares proposed 
by the Midland Railway Company between the following 
stations (which are competitive between the two companies), 
Birmingham, Bristol, Cheltenham, Churchdown, Droitwich, 
Evesham, Fearnall Heath, Gloucester, London (St. Pancras), 
Malvern Wells, Stoke Works, Stonehouse, and Worcester, 
and there being certain agreements between the two com- 

ies relating to such fares, the Midland Railway Company 
ve applied to the Railway Commissioners, as arbitrators, 
to sanction reduced fares between the above stations calcu- 
lated upon the basis adopted upon all other portions of the 
Midland system. The red scale of fares will, however, 
be applied to and from each of the above-named stations, 
and all other stations on the Midland Railway. Until the 
decision of the commissioners is obtained the Midland Rail- 
way Company have no alternative except to maintain the 
existing fares between the above stations. If reduced fares 
are sanctioned, they will be immediately put in force. 


Great Western Railway.—The completion of the Great 
Western system to Hereford and Monmouth has been effected 
by the opening of a new branch to Pontypool-road. 


Conciliation in Labour Disputes.—The Merthyr and 








Dowlais Trade Council has adopted resolutions embodying a 
request to the Associated Coalowners of South Wales to sub- 
mit existing disputes to a Board of Conciliation. 


Portishead Docks.—The erection of the immense outer, 
wall forming the dock has been a matter of engineering diffi- 
culty, and it was sadly interfered with by the sudden collapse 
ofa cofferdam erected. Only about 12 ft. of the masonry 
remain to be erected, and then all will be ready for the fixing 
of the temporary caisson at the entrance, so that the water 
may be kept out and the dock completed. The wall has a 
very massive &ppearance, and certainly seems asif it were . 
strong enough to resist any pressure to which it may be sub- 
jected. Of course there is a great amount of work yet to be 
accomplished, and with the most favourable conditions it is 
not anticipated that the dock can be opened before the 
autumn of 1876. A sea wall 730 ft. long, averaging 60 ft. in 
height from foundation to coping, and in some parts 
not less than 25 ft. in thickness, Rad to be built to form the 
outer front and entrance to the dock from the Bristol Channel, 
where the tides rise at springs to a height of 48 ft. For the 
safe and economical construction of this wall, a tem 
dam of timber and cley puddle was constructed outside, in 
order to exclude the tide, some portion of the permanent 
works being carried on af the same time. After the accident, 
which stopped the completion of this dam and made it virtu- 
ally useless, it beeame a matter of grave consideration whether 
it should be reconstructed, or whether the bold step of dis- 
pensing altogether with its protection should be attempted, 
and the permanent work proceeded with during the intervals 
when the ebb tide left the ground uncovered. The value of : 
time turned the scale ; twelve months would have been re- 
quired for rebuilding the dam, and so the whole of the outer- 
wall has been constructed by tidal work. In doing this no 
ordinary difficulties have been met and overcome. The com- 
paratively level rock foundation, on which the base of the 
wall is built, is covered by a layer of tough, hard marl, and 
this again is overlaid by clay, dense and tenacious in the 
lower strata, but the upper portions almost semi-fluid, and 
varying from 16 ft. to 40 {t, indepth, and the surface only laid 
bare for a few hours twice a day.. The plan adopted has been 
that of boxing off s of about 25 ft. in length and breadth, 
by driving sheet piling in three sides.of a square, of which the 
last finished piece of wall formed the fourth. 





MARINE BOILERS. 
To Tae Epitor ov Enegingenine. 

Sir,— Having read in LEneinerrine of the 25th 
instant, that the Jumna, one of her Majesty's Indian troop- 
stips, on her voyage to and from India, commencing on the 
23rd September last, was to use fresh water only in her 
boilers in conjunction with surface condensation, to the com- 
plete exclusion of salt water, which forms an integral part of 
my patent, I beg you will do me the favour to insert this 
information in your paper. 

The advantages to be derived from the sole use of fresh 
water in conjunction with surface condensation in the boilers 
of marine engines were fully explained by me to the Admi- 
ralty and to the Boiler Committee, last summer; and ex- 
amples were shown to the committee of marine and other 
boilers on my patent system, which had been in constant use 
some years, which fully demonstrated the advantages and 
indestructibility of the interior surfaces of such machines. 

No doubt the experiments now being made on board the 
Jumna have been undertaken by the Admiralty, on the 
evidence given and examples shown by me; but, as the ad- 
vantages to be obtained depends upon the application 
of my patent, and as I am not aware what arrangements 
may have been made in the case of the Jumna to give the 
system a proper trial, the results may or may not be satis- 


factory. 
I am, &e., 
Lorrus Perkins. 
6, Seafurd-street, Regent-square, London, W.C. 
8lst December, 1874. 
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Tux Yorxksuine Exuipiti0on at Lezps.—The committee 
have accepted designs prepared by Mr. Bakewell, architect, 
of Leeds, for the covering in of the greater portion of the 
Coloured Cloth Hall yard. Arrangements are made so that on 
special occasions the whole of this space will be available for 
grand musical performances at the opening ceremony, &c, 
when no fewer than 70U0 people can be comfortably accommo- 
dated. On other occasions the concert hall can easily be 
contracted to seat 1700. The large hall will be 33 yards wide 
by 62 yards long, all under one roof. The other large build- 
ing to be specially erected will be devoted to the exhibition of 
machinery, both stationary and in motion, with a large upper 
floor to accommodate the three d ts, comprising exhi- 
bition of working models, collection of articles for promotin 
domestic economy, and the exhibition of contributions of work - 
by the working classes of both sexes, and of any ages. Opera~ 
tions will shortly be commenced on the ground, and it is 
pe gran the whole erection will be completed ready for inter- 

furnishing by March 1st. The antiquities and fine art 
sections of the exhibition promise to be of unusual interest 
and excellence. The scheme includes prehistoric and ethno- 
logical remains from the most primitive types, which will 
biend into the historic period, to show armour, furniture, and 
arts feels (in order) down to the i 
will fill the lower half of the first gallery at the end of the 
section, where will be exhibited furniture and decorative fit- 
tings of the finest work of the present day. The second 
gallery, 120 yards long, will commence with the fine arts pro- 
per. Wall space will be supplemented by screens 
betwixt the windows. Upon these and upon the 
paintings will be classified in schools or periods, and will i 
clude a special de t for Yorkshire artists and 
and for works of students in Yorkshire schools of 
tributions are being freely offered. To make the 
as complete as ble, we hope that 
mens of Yorkshire artists will assist 
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art. 
yo pee 
committee by loans. 
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SAFETY VALVES FOR HOUSEHOLD 
BOILE 


thly report just issued, Mr. L. E. Fletcher, the 
‘einendad Melschestor Steam Users’ Association, 
seasonable of 


“ The time of has come round w ey too 
po tee ee T cant b 
'o it is 

recommended to affix to every boiler « safety valve 
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informed that they posi- 
by the soot, while if the 
a day or two the frost might 
ion ensue on relighting the 

explosion resulted during the frost from a 
a few days through a change of residents on 
870 hich two persons were killed 
injured. seems therefore no plan so 
i as that of having a simple safety valve attached 
irectly to the boiler. ; 
“ A drawing of a small dead-weight pendulous safety valve 
adapted for household boilers, accompanied with detail 
descripti was given in the Association » Seen 
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at work 


age when improperly made. One which has 


under my own eye for the last three years is now perfectly 
foop endl tn ged ing order. In the drawi erred to 
the valve and the shell which weights it, are shown to be 


in one piece, but this mode of construction was found 
to render it difficult to get the valves up to a true surface. 
The valve is therefore now made separate from the shell, and 
screwed into it by the best makers, though others adhere to 
the old pattern to reduce the price. It is fals® economy on 
the part of the purchaser to buy the cheaper valve, as ge 
gives great inconvenience, rendering it necessary 
cases to empty the overhead cistern and withdraw the fire 
from the range in order to get at the valve and repair it. 

“ Accompanying this re are two drawings of the im- 
proved valve. The first of these drawings is a section, about 
two-thirds of the full size, showing its construction. The 
central hollow pedestal, on which the valve seats, is of 
brass, as well as the external cylindrical shell which 
drops over it, and into which the valve is screwed, in- 
Gales 0 eengennh in cna gies onkn Gocusly eee. It will 
be seen that the shape lao spherical, pe it 
has no spindle, wing, or ide. It is merely kept in 
contact with its seat by a dead weight, and bears almost on 
a knife edge. The — are generally made of cast iron, 
but they may be of lead if preferred, h in that case their 
size would have to be a 


inch, so as to make the area equal to a quarter of a square 
inch. Adhering to this dimension is of convenience in ad- 
justing the weights. Those shown in thedrawing are half 
a pound, so that they load the valve to 41b. per square inch 
. The brass shell weighs about 1} lb., and, therefore, 
three beads should be turned on the outside similar to the 
profile of the weights above, so that the load on the 
valve may at any time ape Nye pe by counting “P the 
beadings at the bottom of shell along with the loose 
ights, and multiplying each by four, which will give the 
upon the valve in pounds inch. valve, 
having three b ry — ee 

ts, will give « pressure of 45 lb. on the square inc 
5 wing gives a view of a kitchen 
—>< as in position, a little above 
of the , and guarded within a cast-iron box em- 
in the brickwork. This box is fitted with a door, so 
examined, and it is desirable 
occasionally. A very gentle lift at 
will make the valve blow slightly. 
¢ once show whether the valve is free or not. Asa 
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NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

State of Trade at Sheffield—Many of the heavier branches 
of the iron and steel trades are this Christmas very much 
duller than they were at the end of 1873. In the Bessemer 
steel, steel rail, tyre, file, and other industries numbers of 
workmen are being discharged, and the wages of others 
reduced very considerably. It is not thought that there will 
be any appreciable revival until the spring has fairly set in, 
or the American market begins to furnish more orders than 
at present. 

Charles Cammell and Company (Limited).—The directors 
of this company have just declared an interim dividend at the 
rate of 5 per cent. per annum. 


Local Parliamentary Projects.—The Ossett-cum-Gawthorpe 
Local Board proposes to make water and sewe works, 
and to improve streets. For these purposes there will be 54,0007. 


required. A Bill is lodged for the protection of certain parts 
of the River Dun and its tributaries, by the ——_ of 
ee for depositing rubbish in the streams. The Wake- 

ld Water Works Company asks for powers to acquire the 
reservoirs of the directors of the Holme reservoirs, to extend 
their limits of supply, to construct several reservoirs, and to 
take fifty additional acres of land. The additional capital 

ane to be raised for these By is 301,300/., with 

trowing powers for 75,0007. The Corporation of Rother- 
ham seeks to raise more money for water works, to construct 
a bridge over the River Dun, and to borrow 25,800. A Bill is 
lodged for powers to enable the Bradford Corporation to con- 
struct and maintain certain water reservoirs for storage and 
supply, to construct and maintain gas works, and to effect 
public improvements. The estimates for these are :—water- 
works, 300,000; gasworks, 200,000/; parks and recreation 
grounds, 55,000/.; and street improvements, 100,000, all 
proposed to be raised on the security of the rates. 

New Direct-acting Steam Pumping Engine.—A 26 in. 
cylinder direct-acting pump, by Messrs. Hayward Tyler and 
Co., has been put down at the Cottam Colliery, near 
Eckington. It has a lift of 405 ft. vertical height, raising 
8700 gallons of water per hour to the surface. It is being 
worked at about 14 double strokes per minute. 


Accident at the Parkgate Iron Works.—On Monday five 
men were very ly ed while repairing the steam-chest 
of a blast engine, at the Parkgate Iron Works, owing to their 
not having properly shut the valve of the steam pipe. 
Two of the men were shockingly hurt. 

Boiler losion at Sh —Last week an egg-ended 
boiler expl at the iery works of W. Hides, Hollis 
Croft. Several thousand pounds’ worth of damage was done 


and many persons injured, one death having since resulted. 
The boiler is said to have been very thin indeed where the 
rent took place. 


Water Works Pumping Machinery, Germany.— Messrs. 
= and — ce Sheffield, have joa constructed. and 
ipped several very large i i is of 

§ ison for 0 Gneed weter eeie. ‘Saat soho trons 


wholly made of wrought scrap iron, and weighed 3} tons 
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Comm ce mmecoecenccconst 


Gas 1m Panis.—The revenue of the Parisian Company for 
Lighting and Heating Gas by increased in November, as com- 
pared with November, 1873, to the extent of 9.48 per cent. 


CarrTaL anp Lanour.—At a delegate meeting, represent - 
ing the collieries of South Wales and Monmouthshire, held 
at meng bees Monday, it transpired that as against 3550 
miners willing to submit to a proposed reduction in wages 
determined to resist it to the ut- 





no fewer than 27,611 were 
most. The ing was 


of the men in any emergency which tarise. Mr. 
da: also took part in the situation in the 
’ Forest of Dean has undergo’ change, 





Railway Accommodation at Shefield.—It is rumoured that 
the Manchester, Sheffield, and Lincolnshire Railway Com- 
pany is about to improve its station and accommoda- 
tion at Sheffield, and that plans have already prepared 
to that end, which would cost about 100,000/. to carry out. 
The block of traffic still exists, although in a minimised 
degree, on this line of railway. 


food is being distributed to alleviate existing distress. 
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attached. joints made as nearly | abutments. line of tubes spans, without 

NOTES ON THE ERECTION OF THE Sochenamthil een anmeaiielcaniinans ald . : potmpprmest Baa]: Hrveder bas y Yiayso hg ego zr 

ILLINOIS AND ST. LOUIS BRIDGE.* 2nd. being erected, was hoisted into its andthe | when under their mean compression in the finished work, or: 
By Mz. Txeoporz Coopsp, C.E. ee ee into exact abutting with | each semi-rib might be considered as 1.6 in. too long. 

L 1 the Stew-backs.—The | the end of the tube y in position, The half con- | 6th. The long semi-arches of steel were very sensitive to the 
bed-plates upon which the skew-backs were to rest were bedded | taining the pin-hole (the pin being as. action of the temperature, being not subject to direct 
into the masonry during the building of the piers and abutments. | mentioned) was forced upon the grooves of the tubes; the | extension and contraction, by heat or cold, but also to a curving 

care was taken to get them into proper position, but it | pin was entered but not driven i action when one rib became more or less heated than the other 
was found practically impossible, under the , to | coupling was put in ; then the coupling halves were drawn | The standing nearly east and west, one side usually 
adjust them with accuracy. A more accurate adjust- by their bolts and blows of mauls, until they came to a | received the most direct sun heat. 
ment was therefore delayed until the skew-backs and their con- id bearing upon the grooves of the tubes; this being readily | 7th. Starting from the skew-back tubes, all four ribs were 
nected tubes (first tubes of the arches) were in place. After | determined, in case of doubt, by removing the pin andexamining | simultaneously erected as far as the tenth or eleventh tubes 
these were hoisted into position upon the bed-plates and anchor | the joints of the grooves. Deen the: ont were very tight - 1). At this point the outer tubes were discontinued, and only 
bolts and firmly scre' down to the bed-plates, the following | upon the grooves, the pin was driven into its position to draw the | the two inner ribs carried to the centre. The several ribs were con- 
measurements and observations were to ascertain the | tubes into correct line circumferentially. The tubes of the | nected and stiffened by their connecting struts and tension rods. 
amount and direction of variation from correct position. 1st. members were always connected first, and afterwards the | At the centre panel, these long semi-arches ted a rece 
The angular inclination of the skew-back tubes in a vertical | tubes of the upper members, the lower and upper tubes | tangular cross-section (Section ¢ d, Figs. 2 4), about 12 ft 
direction was determined. 2nd. The direction of the centre line | of one section were in position, the main braces of the preceding | deep and 12 ft. wide. that each line of tubes, after. 
of these tubes in reference to the centre of their opposing skew- | section were put on. In order to get nese ener (Oe San it was | being united into a complete arch the central tube would be- 
backs (at other side of the span) or their horizontal deflection. necessary to force the members apart by jacks, or them | subjected to compressive and strains, according to the 
8rd. A line was drawn through the pin-holes at extremities of the | together with tackle, according to the inclination of the braces— | action of the temperature, it was absolutely necessary that 
four tubes composing the upper or the lower set of skew-back | those inclining from the lower pins towards the pier of that half | both lines of tubes on the same horizontal line, either upper or 
tubes, to determine the variation in the resultant lengths of these | span requiring the tackle, those towards the centre of the | lower members, should be joined at the same time, to prevent 
tubes, due to variation in thickness of skew-backs or projection | span, the jack. the buckling or warping of the ribs; and not to permit one. 

cen 


of the bed-plates. 4th. The vertical distances between the pins 
in the upper and lower set of skew-backs, which governed the 
depth of the arch rib. 5th. The horizontal distances between the 
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In order, therefore, to connect a new tube to those already in 
position, it was essential that the faces of the two tubes should 
abut accurately on all sides and the pin-holes 


be in correct 
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centres of the skew-backs. 6th. The level of the centre line of | correspondence. This was comparatively a simple operation 8th. The standard of temperature to which the computation 
each pin-hole at extremities of the skew-back tubes. In addi- | when only one end of a tube was to be connected; but when it | and measurements were referred is 60 deg. Fahr., and the curve 


tion to these, as additional checks upon the correctness of the 
adjustment, the distances of the pins in the upper skew-backs 
from the pins in the extremities of the lower skew-back tubes— 
the length of first main braces—were taken ; also the vertical 
and horizontal distances between the centres of the pin-holes at 
extremities of the skew-back tubes. 

_From these dimensions and observations, the amount and 
direction of the changes necessary to bring each skew-back and 
its connected tube into correct position were determined. The 
changes to correct the errors shown by the 4th measure- 
ment were made by cutting out the holes through which the 
anchor bolts pass, and allowing the higher skew-back to drop the 
pro amount. The angular changes needed to correct both 

orizontal and vertical deviations were made by inserting between 
the skew-back and its bed-plate angular plates, made of an 
increased thickness under those skew-backs which did not pro- 
ject as far as the others of the same set. 

These adjustments necessarily required much time and care, 
but considering ah cme importance as bearing upon the cor- 
rectness of the several arch ribs which spring from these skew- 
toons, So time was well spent. After these changes were made, 
the above measurements were again repeated to determine the 
correctness of the adjustment, and where they were found not 
perfectly satisfactory, there was further adjustment. 

_II. Insertion of the Central Tubes.—To make clear the 
Gifficulties to be overcome in inserting the central or ‘“ key- 
stone” tubes of an arch of the size and character of those of this 
bridge, it will be n to describe briefly the arches, the 
method of connecting the tubes, and such other conditions, as 
influenced the operation of uniting the semi-arches into one 
complete arch by entering and connecting the central tubes. 

_ Ist. Each span is composed of four tog youre, 
tively 16} ft., 12 ft. and 16} ft. apart from centre to centre (Figs. 
8 and 4). Each of these ribs is composed ot two lines of tubes 
(called the upper and lower member ing to their position), 
spaced 12 ft. apart between centres of the tubes. The several 
tubes are about 12 ft., long. The upper and lower members of 
each rib are connected together by a system of triangular bracing. 
The first or skew- back tubes of each member are rigidly fastened 
(screwed into) the large wrought-iron skew-backs, which in turn 
rest upon the bed-plates set into the masonry; the whole being 

. firmly anchored to the piers or abutments by steel anchor 
bolts. The several tubes forming one line or me 
connected at their ends by grooved ee ings (Fig. 6), ly 
fitted to grooves cut on the ends of the t he couplings 
are made in halves with flanges for bolting them together. 
Through the centre of each coupling and the ends of the tubes 
passes a taper pin-hole for the steel pin, upon which the braces 





* Read before the American Society of Civil Engineers. 





became necessary to connect a single tube at both ends—as 
would be the case when the central tube was to be connected to 
the projecting ends of the tube of two opposing semi-ribs—the 
difficulties e much x 
8rd. The method of sustaining the semi-ribs during their erec- 
tion was that of suspending them from cables leading from tem- 
ot jiers or towers on the permanent piers of the bridge, as 
esi by Col. Henry Flad, of St. Lonis.* A cable was 
attached to the ribs at every third joint of the span. These 
cables took their names from the number of the joint to which 
they were attached, counting from each end of the span:—as 
cables No. 3, No. 6, No. 9, No. 12 (main cables), No. 15, and 
No. 18. At no time were more than three cables in the same semi- 
rib under strain together, and generally only two. The sixth, 
twelfth, and eighteenth cables were pad pom ones—during 
the erection—and the third, ninth, fifteenth, the auxiliary 
cables; the third being removed when the ninth was under 
strain, the ninth when the twelfth, and the fifteenth when the 
eighteenth was under strain. 
he twelfth or main cables were strained and balanced by 
hydraulic rams beneath the main towers; the fixed strain being 
maintained during ot ange ot Nees Se ees 
— ype 0 connecting “with the rams. All other 
cables were strai yy adjustable screws, and had no adjust- 
ment for temperature; the variations by temperature in these 
cables being but little different from those in the length of arch 
controlled by them, it was unnecessary. 
4th. of these cables was strained to ae amount 


rams su 
cables were determined by a micrometer 
cuteness. of ee links. poy set of 
n previous' for purpose. 
5th. To componente for the decrease of 


pon layer y= jon under the y ota 

spans, tube was made longer length calculated 
from the normal curve of the arch by an amount equal to this 
loss from compression ; or, in other w: 
lated for a span longer than the 


of the proposed Plan for 
the Illinois and St. Louis Bri 





* See “ Descripti 
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of the finished arch, under its permanent load at this tempera- 
ture, was taken as the “ normal curve of the arch.” 

To enter the central tubes into their place between the project- 
ing ends of the semi-ribs of these arches, the increased len 
these semi-ribs due to the constraction as mentioned (5th), had 
first to be overcome. This was partly accomplished by the 
compression due to the cable-strains; the remainder it was ex- 
pected, could be reduced either by increasing the elevation of 
arches by means of the cables, by taking advantage of a 
temperature, or by. a combination of the two. 
—— restricted, as mentioned (4th), the stiffer ribs (and 


it was that varied in rigidity) w of be 
lower in es og: stats more’ flexible x nib 


g 


much higher cable-strain to bring it up again than would be 
necessary to equilibrate the cunn kod thers 
ag go ge 
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- only his townsmen and s, but the itself} Interference with the freedom of trade, 
PROTECTION FOR INVENTIONS. re eect Sm = That Brie Te ae ra 
By F. J. Baamweut, OE. FBS. ner ceang benpons Boar aot Aw einen cpiadier dh weak compared with those of countries where there is not a patent 
(Continued from page 502, vol. xviii.) —some persons in his nei backed up a memorial | law. ‘ : 
I wavs, tgs be pe ones (at least I trust I | he presented to the of the day, and, much dis-| That a patent for an invention, by barring the road, stops 
have) the of Mee e imventor, in the ab- | cussion, Government a to Crom the munificent | further inventions. . 
sence of any patent law, would invent for the hope of | sum of of 5000/., and at the age of 60, having devoted Se es: 
reward, because he might reckon on that reward by | 30 of his life and all his property to the advancement That patents are granted for things wh are old. 
becoming the manufacturer of that which he had invented ; of bis invention, one of the very greatest thet has-up to the} That the existence of patents gives rise to expensive and 
but there are other opponents of patents who do not hold forth t time been made in the spinning of cotton, he received difficult litigation. } 
a hope of gain in this way; they say, a wise and beneficent | a sum equal to a stipend of 751 ous pet ieee That patentees are great losers by patents, and that it 
ernment should reward the “ citizens who have deserved | out those 30 years. Probably among who supported Cee nn ees 
well of their country.” I believe I have caught the language | Crompton’s memorial to the Government were to be found Lot us, as ly as possible, examine-into the value of 
of the formula. Idon’t think these men fellow- cuand OF chp teneenethe agen ene GS ast psy Gate postin’ e : ; 
subjects of the Qaeen. However this may be, they gravely | subscriptions; perhaps their consciences awakened, and} “Interference with freedom of trade.” This I admit has 
i he State should be these tlemen ht a cheap way of satisfying them re ern ene Sey een taako whe 
i would be to make the mation dischange let us 


uw 

t to treat such a proposition as this seriously, but I suppose 
I must do so. . 

Let us see how it would work. What inventions should 
be rewarded? None but those which had come into actual 
use, or in addition to these inventions which were only 
published. If the former, how deal with objections that 
would be by a host of men who would spring up to 
allege that the man who put himself forward as the in- 
ventor was the merest visionary, and that had it not been 
for their real practical skill the whole thing would have re. 
mained a useless scheme. Moreover, as I shall, I hope, here- 
after show, years in all probability would elapse between 
the publication of an invention and its adoption, if there 
were not protection for inventors, and in this way the un- 
happy inventor might be dead, or in his dotage, worn out by 
hope deferred, before the reward was adjudged to him, even 
if it were ever so adjudged, looking at the competition of 
pretenders that would be sure to arise. But take it to avoid 
this delay in compensating the inventor, it should be in the 
power of the tribunal to give the reward to originators of 
untried inventions, only imagine the cloud of schemers, both 
in and out of Bedlam, who would commit their crude con- 
ceptions to paper and send them to the tribunal, confident 
that they must get the reward. . By what possible machinery 





could such a tribunal act to investigate mort: degree of 
merit, and practical feasibility of inventions that had nothin 
but a paper existence. I believe that in their and 


disgust many men of inseligrees and character w! i 
a been = such a tribunal would retire from it, and that 


it would degenerate into a clique for perpetrating the vilest | the 


obs. 
: Fancy the pressure brought to bear on such men. by the 
member for some borough who has been assured by halfa 
dozen of his constituents that their “talented tow: mn 


tions, thus reminding one of the definition of charity, that 


never sees B in want without feeling a strong desire to relieve 
those wants out of the of C. 5; 

If a system of nati rewards were instituted, I am certain 
that the sums to be awarded must be wholly inadequate to 
com: te the really meritorious inventor, who thus would 
not be tempted by them to invent. That if awards were not 
to be made until commercial success had certified to the value 
of the invention, reward would be delayed and would be 
frittered away among numbers; that if untried inventions 
were to be rewarded, good inventions might be rejected, be- 
cause, as in Dr. Potts’s case, they would not be understood, 
while the whole host of pure visionaries would be encouraged, 
and finally that the invention which was supported by the 
most plausible and persistent advocacy, w of the in- 
ventor or of his supporters, would obtain the reward that 
should be given for real merit only. 

I now come to the last class of reward suggested as being 
sufficient to secure new inventions, and not mere inventions, 
but inventions carried to ical result. 

This class of yeward, if rather shadowy, is cheap—it is 
honour. The meritorious inventor who has “ deserved well 
of his country” is to be rewarded by some honorary distinc- 
tion. A statue, a tablet, a public recognition in his town- 
hall, and an address from the recorder, or something of that 
sort ; and, moreover, after such public recognition, the ho- 
noured. inventor, as he went along, would hear, “‘ Look at that 
man ; he is the & at, the celebrated —_ Soe who in- 
¥ ”—what?—ifthe steam engine or the electric telegraph, 

phrase. ight be understood and command respect 
wherever civilisation extends; but there are many great and 
most useful inventions which relate to manufacture, having 
technical terms—terms which are absolutely gibberish to 
those outside the trade, or if they convey any meaning at all, 





Mr. Smith, is a most meritorious inventor, that he has de- 
signed a machine, which on being worked by one man, suc- 
ceeds, through an arrangement of leverage and the aid of a 
screw, in giving off as much power as estima’ 

in giving off uch has been estimated to 
be equal to a good 10 horse engine. Models have been tried 
which conclusively proved that if (there is alwaysan if) they 
had been properly made these results would have been fully 
attained. I may P me be told there must be on the com- 


mittee men of sufficient sense to know that such statements 


were ridiculous; but in some cases I should be very sorry to 
abide by the opinion of any of men, in the ¢ ce of 


trial, whether an invention in or not. 
I will give you an instance. Nest to Earl Dundonald, one 
of the earliest inventors in the art, now so extensively fol- 
lowed, of sinking cylinder was Dr. Potts. He 
published an invention in which he told you, that if you 
placed a cylindrical hollow cast-iron pile with its open mouth 
upon say the gravel bed of @ river, and if you covered the 
top of the pile, and then the air from its interior, 
the pile would 

although, from nature of 


impossible to get the pile down, even a short distance, by 
the heaviest blows that could be givem to it by a powerful 
pile driver. Dr. Potts ight in this, but, in the absence 


was 
of experiment, would not ¢ 
Reward Committee have to 
doctor was a visi , and that hi 
proved to be chimerical; would they not have said that, in 
the instance of a pile of a foot in diameter, the utmost pres- 
sure that could be upon it by the exhaustion of the air, 
even in the impossible event of a perfect vacuum, would not 
be quite three-quarters of a ton, that in practice it would not 
be more than half a ton, and that such a force, a statical one, 
must obviously be far less powerful than the effect of a ton 
weight suffered to fall on the pile through a drop of several 
feet, and that thus-Dr. Potts’s exhaustion plan id not send 
oa dowa at all, or if it could, the pile, when down, 
d clearly be unable to support any load worth speak- 


of? 

mp et those gentlemen who thus would have withheld all 
share. of the national reward from Dr, Potts, on the ground 
that his invention must be useless, would have been wrong, 
for the fact is that Dr. Potts’s plan, altho itonly imposes 
on the head of al ft. pile a pressure of about half a ton, 
does send such a pile down into soils which offer so much re- 
sistance that the pile when thus driven will support many 
tons weight without the least yielding. It being a fact that 
the pile did go down, and equally the ‘act ‘that the mere 
pressure of the air u its top was wholly inadequate to 
account for its being driven, attention was directed to the 
subject, and we know that the tn en in consequence 
of the removal of the soil from its bottom edge caused 
by the rush of water into the exhausted cavity of the pile. 

It appears to me the suggestion of inventors gene- 
rally by Government grants is an absolutely impracticable 
one, and that it never could be successfully carried out. There 
have been some particular instances of this mode of reward. 
I will only allude to one, and again it 1s Crompton to whom 
I wish to direct your attention. After years of the disap- 
pointment and loss to which I have referred, and after not 
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convey an erroneous one, and frequently an absurd one. 

Once more—take Crompton—there goes the man who in- 
vented “the mule ;” that does not sound very well, but the 
mule itself has details. One is “ Twist at the head ;” imagine 
a man being introduced into London society as the inventor 
of “ Twist at the head,” a pretty burden his life would be 
made to him. I ine Stephenson's claim to res and 
attention being upon his improvement of the “Gab 
motion.” It would be an unpardonable waste of your time 
to multiply examples. Moreover, statues, even if good, and 
public n- Heemey t h eloquent, would not Py our taxes 
nor find usin clothes. | feel that in this room I ought not to 
undervalue honorary rewards. Its walls are adorned with 
pictures showing that in times gone by competitors were 
content with the — of their fellow-men, or at.the ut- 
most a crown of leaves gratified all their ambition, but I 
doubt whether those ages produced many inventions, except 
improvements in weapons, to enable man to more conve- 
niently kill his fellow-man. Further, in those golden ages 
and ial climes, I think we may take it men were but 
lightly taxed, and certainly the tailors’ and dressmakers’ 
bilis (to judge by the tations on the wall) must have 
been at a minimum. Under such circumstances men might 
be content with honorary rewards; the hard: realities of our 
times and our climate, however, make such rewards, alone 
and unaccompanied PE mes | more substantial, a mere 
mockery of the need were destined to cheer. For 
the last time I will refer to Crompton; he, or rather his 
spirit, has had honorary reward. Long after his death the 
town of Bolton erects a statue to his memory; there was an 
unveiling, there were speeches. The opponents of a patent 
ox doveto Rin UA 0 ianpevyesiont? faugy wade gootoumene 
to devote hi to improvement, a umous 
reward as this?” In answer to such a demand, I think the 
inventor would refer the opponent of a patent law to Shake- 
speare. What says he of rP 

* Who hath if? He that died on'Wednesday. Doth he 
feel it? No. Dothhehear it? No. Is it insensible, then? 
Yes, to the dead. But will it not live with the living? No. 
aa Detraction will not suffer it, therefore I'll none 
of it.’ 

Among all the papers on the patent law that I have read, 
and among all the Geomaons on that question I have at- 
tended, I do not recall any other suggestions put forward b 
the opponents of patent law, as affording adequate 
for the continuance of invention in the absence of weak whigr, 
than those I have now considered :—1st, That an’ inventor 
cannot refrain from inventing; 2nd, that the inventor is the 
man who of all others can reap a profit from the com- 
mercial exercise of his invention; 8rd, that there should be 
a system of national rewards; 4th, that there should be a 
system of purely honorary rewards. 

I can have left you in no doubt as to my opinion of the in- 
adequacy of each and all of these s incentives to in- 
vention, and I will trust that most, not all those, who ho- 
nour me by their presence here to-night concur in my views ; 
but there are men who say, “Be it even as you state, and 
take it that in the absence of a patent law there will not be 
an adequate incentive to invention, still it is expedient that 
such a law should not exist, because evils arise from 
it than would arise from a cessation of invention.” 

They say the evils are: 





shaken ; but don’t frightened at an expression, let 
us examine and see what it means. - 
Mee gererteen gtem oy treme (5 Pay sree for the 


Let me give you an instance. Within the month, a letter 
was written to the Times, by @ person using the initials 
F.R.S., entreating that the Devastation should not be sent to 
sea, as she must be unsafe because she had “ heavy weights 
above her centre of gravity.” This is a most alarming state- 
ment until it comes to be considered, and then it turns out to 
mean no more than that the Devastation is not a floating 
miracle, as she must have been if she were the first body in 
creation that had not as much effect from the weights above 
its centre of gravity as from those below it. 

Now, as to interference with freedom of trade. It is said, 
were it not that the inventor blocks the way with his patent, 
manufacturers rally would use the invention, and thus 
the public would be benefitted. I unhesitatingly assert, as 
the result of many years’ close attention to this question, that 
such a statement is entirely at variance with the facts, and 
before I have done I hope you will agree with me. 

Take any one of the important industries, industries such 
as cotton or wool. The very last thing the established 
manufacturer wishes for is a substantive improvement, and 
for the following obvious reasons: He has got me oe busi- 
ness and his connexion; his customers are pl with that 
which he makes, and are satisfied with the price they have to 
pay for his production, becausg they have no experience of 
any better quality or of any more advantageous price, inas- 
much as, by the supposition, this manufacturer is a man 
doing as well as the bulk of those in his trade. He, his fore- 
men, and his workmen are all accustomed to their own way of 
work, and they don’t want to learn a fresh system. But there 
is one reason, of far more consequence than all these toge- 
ther, and that is, the manufacturer has many thousands of 

unds embarked in the machinery with which he conducts 

is manufacture, and that machinery is of the full value at 
which it stands in his books, but compel him to adopt a sub- 
stantive invention in his manufacture, what will then become 
of those thousands of pounds’ worth of machinery? They 
will lose their worth at once, they will be degraded from 
their condition as machines to the state of old metal, and 
their value will fall from many thousands to perhaps not the 
same number of hundreds, and contem usly with this 
fall will be the necessity of finding a e sum to be ex- 
nded on the machinery seqeives by the new process. 
pled with this, there is the annoyance of partial stoppage 

of works during alteration, of bad work being prod for 
some time the new process, because it is new, and has 
to be'learned, of the chance of offending customers by delay, 
and by the inferiority of products arising from work 
of which I have — and all this has to be incurred in the 
hope of success by the new process, with the certainty that 
directly it is found | to succeed, competi in trade will one 
by one follow the example, leaving the adopter of the new 
method no better off in comparison with his competitors than 
he was before the alteration, and with the certainfy that if 
the plan fails, even if he be not ruined, he will be laughed at 
for his pains. Moreover, there is not only the difficulty of 
teaching men new ways, there is alsoto be overcome the 
frequent exhibition of sullen ill humour which breaks forth 
when a proposition is made to some trusted and honest, but 


narrow-minded r or foreman, that the process he has 
80 long followed can be im What is the “ conse- 
erated” ex ion used under such circumstances? “ Here 


have I been working man and boy for forty years at this 
work, and my father before me, and I am to be told that 
some man, who is ‘ten years my junior, and who never 
worked at the trade at all, knows more than I do, and can 
teach _ ~ en nome This is a dire offence. k. ca 
seen m it; it practically a ter weight t 
Sak fone a ad Sees be attributed t wf roscoe 
that uen ¢ principal of a manufactory to rely on 
such men for “ul queciians édainichel with the iatantaclare, 
and that even in those cases where he knows enough of his 
own business to be able to judge for himself, the amount of 
resistance to improvement that can be offered by men of the 
class I have been considering is most serious, and they can 
offer such resistance covertly and possively, without the pos- 
sibility of their employer being able to fix them with an ab- 
solute disobedience of orders, or with an active opposition. 
I will ask you to let me give two instances. One occurred 
about five-and-twenty years ago, at a Government victualling- 
yard, when an improvement in grinding wheat was being 
tried by the Government, at the cost, as I need hardly say, of 
the tee. The improvement, if successful, as it was, 
would have lessened the hard work of the men, but beyond 
that would not have interfered with them or their foreman 
in any way, and yet inthis case there ar ay amount, 
not of mere ve, but active resistance offered. An oy 
was deman and was held; it resulted in some of the 
offenders being discharged, while others were reprimanded. 
Io this instance men in Government employment, where 
t ight have counted on being retained during their 

ing life, i in their old age, risked and for- 
feited these advantages, and for no other cause than that 
their self-love was injured. 
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Another instance, much more recently, relates to the intro- 
duction of Siemens’ furnace into a large works. This was 
met with covert opposition by the foreman of pen, “pe 
who used to report adversely of the furnace gene’ , while 
admitting that at times it would work well. The principal 
— privately made his own observations, and satisfied 

imself that the furnace would work perfectly if it had fair 

lay, called his foreman, and said to him, ‘‘ You say the 
Bicnens’ furnace works well sometimes. Now, the furnace 
is not varied in construction, therefore when it does not work 
well it must be because it is not properly managed. The 
t is under your charge, and if in the course of the 
next three months you cannot manage it so that it shall 
work well at all times, I must get another foreman who will 
see that it does work well.” The furnace worked well from 
that day. 

I trust I have given you reasons enough and to spare 
why a prosperous manufacturer, instead of seeking about for 
changes in his manufacture, looks upon all innovation with 
dislike, and wishes that, so far as his trade is concerned, 
“finality” may have been reached. Pardon my using @ 
coarse, but expressive phrase, which is that you want some- 
body to “ thrust improvement down the throats’ of manu- 
facturers. A ——- is in the position to dothis. He has 
his patent. Very likely he is not a manufacturer; his 
capital is not embarked in machinery adapted to an old style 
of things, he has every inducement to devote his time to 
pers g some one that his invention is valuable, that it will 
turn out so on trial; he offers to superintend all the experi- 
mental work, and thus to relieve the manufacturer from the 
loss of time and from the distraction of attention from his 
trade which must ensue if he himself or his staff have to 
work up an invention to the practicable stage; and then, pro- 
yided with his patent, he can make an agreement with the 
person who first tries his invention, to the effect that if suc- 
cessful that person shall be rewarded by a share in the patent, 
or by being allowed to use the inventicn free of royalty or at 
a reduced royalty. By these means a patentee does 
quently succeed in -——- his invention put to work by the 
manufacturer, but these means are needed to obtain this 
end; and, even with their assistance, it is commonly a work 
of years before an invention is taken up. When taken up, 
and when proved a thorough commercial success, then, in- 
deed, under the pressure of the competition of the improved 
process, other manufacturers may wish to work the invention, 
and, finding themselves unable to do so except on the pay- 
ment of a royalty, may raise the ‘cry, “ Pateats interfere 
with the om of trade.” But is thisso? What freedom 
has been interfered with? The industry as it stood before 
the invention is as open to them all as it ever was, but the 
power to exercise the invention itself cannot be had without 

t of a toll. How are manufacturers damnified by 
this? Suppose the inventor chose to carry on his process as 
a secret manufacture, it cannot I presume be contended that 
such a course, however undesirable, should be made illegal, 
and if not, those manufacturers who had not the secret 
would be unable to pursue the manufacture. Would anybody 
seriously call this “Interference with freedom of trade ?” 
Assume that a landowner were to go to a number of manu- 
facturers in his district and were to say to them, “‘ There is a 
be and unfailing supply of water on the other side of that 

ill. I have had the levels taken. I have consulted geolo- 

ists, and I am convinced it is practicable to make a tunnel 
h that hill. Ifit were made you would bring here a 
water power which would save each of you a thousand a year 
in the cost of coals you now use for your steam engines. 
should be willing enough to make the tunnel had I the money 
to spare. I have oe the water and the hill are mine, 
and I will contribute the water and give a right of way 
through the hill as my share towards the realisation of the 
lan if you will subscribe among yourselves the necessary 
Funds, and when the work is completed I shall expect to par- 
ticipate in the profits.” Suppose the majority of the manu- 
facturers t a deaf ear to this proposition, did not believe 
in it, looked upon it as hopeless that a tunnel could be made 
through such a rock, dreaded the t cost of water wheels, 
and were afraid of finding the value of their steam engines 
reduced to one of the purely nominal character belonging to 
discarded machines. Suppose, I say, the bulk of the manu- 
facturers addressed pursued this course, and refused to aid in 
the work of bringing the water to the district, would it 
be for them to raise the outery of ‘‘ Interference with freedom 
of trade,” or would such an outcry be just, when those of 
their body who in conjunction with the landowner had suc- 
eeeded in overcoming every obstacle, and in bringing the 
water power to their side of the hill, were to refuse to let 
those a in the benefits who had not: helped in 
the works. These men might truly say, “ Your trade is just 
as free to you as ever it was. We have taken nothing from 
you, but we have by our own skill and at our own risk 
changed the conditions of our manufacture for the better. 
We can obtain power cheaper than of yore, but our refusal 
to let you share in it is simply a refusal to give up that 
which Apa se an If such a refusal as this is to be 
ealled “ Interference with the freedom of trade,” then every 
man who carries on a manufacture where he gets water 
power for nothing, if he refuses to share that power with his 
competitors in the neighbourhood, interferes with the freedom 
of trade, and every merchant who has a wharf which gives 
him better‘access to a navigable river or to a canal interferes 
with the freedom of trade, unless he shares his wharf with 
his rivals. Such propositions one says at once are absurd, 
and could only be tolerated ina society of advanced Oom- 
tmunists. But I confess I fail to see how the proposition 
that the use of an invention should be open to all, is not as 
rank communism as-the condition of things I have assumed. 

The second of the alleged evils is—That British manu- 
facturers are put at a disadvantage as compared with those 
of countries w there is not a patent-law. 


What is the practical answer to this? Great Britain, the 
United States, and France, all have efficient patent-laws, and 
must it not be admittod that in no other countries are manu- 
factures so vigorous, or improvements so rife? Few coun- 





fre- | in the steel trade. 


I | value of the fact, when consi 





tries claiming to be civilised are without a patent-law. Swit- 
zerland has none. Holland has recently given up her patent- 
law. Are these countries of progress or countries of inven- 
tion ? What do they do to lyines Wank P Tonce 
heard Lord Houghton say, at a discussion on patent-law, 
when the absence of a patent-law in Switzerland was cited, 
that he never heard of Switzerland being famous for any 
manufacture beyond alpenstocks and long hotel bills. So far 
from the existence of a patent-law putting the country which 

it to a disadvantage, it is the means of causing 
ingenious foreigners to bring to that country their various 
inventions which, did they cease to become property when 
they reach its shores, they would withhold and would keep in 
their own land. Not only does a good patent-law bring in 
foreign inventions, but it attracts good men to come and 
reside us, and to establish works in our country. A 
distinguished man, whose inventions I have referred to this 
evening, said on the occasion of a discussion on patent-law 
in Section F of the British Association, that he left his own 
country to settle here, mainly the patent-law of that 
country was so defective he could get no adequate protection 
for his inventions. That gentleman, Dr. Siemens, is a 
naturalised Englishman; he has vastly improved many of 
our manufactures, and he is at this time an employer of some 
thousands of workmen, and is so in manufactures which have 
to a great extent risen out of his inventions. 

The consideration of such facts as these makes it clear to 
my mind that a good patent-law attracts improvement to a 
country which possesses it; and that, therefore, the manu- 
factures of that country, instead of being placed at a disad- 
vantage as compared with those of countries which have it 
not, are much more favourably situated. 

The third charge against a patent-law is that “A patent 
for an invention by barring the road stops further inven- 
tion.” 

This I say, unhesitatingly, is contrary to all experience. 
Progress in an industry may be dormant, as it was for years 
At last an original mind comes and makes 
a great improvement. After a longer or a shorter time, de- 
pendent on various circumstances, this improvement develo 
into commercial facts, and excites general attention. The 
immediate result is that a number of other ingenious men 
are set thinking of the special manufacture, and there follow 
forthwith a large number of inventions in relation to it. 

It may besaid, What good is this, if the invention cannot 
be used the first patentee is here barring the road ? 

The answer is, that this inventor has not got, and the law 
will not give him, a patent for all modes of obtaining his 
end, but only for his special mode, and that all inventions of 
improvement which do not clash with this can be + vs used. 
And further, that if the subsequent inventions be for im- 
provements upon the mode of the first patentee, the prac- 
tical result in nine cases out of ten is that the first patentee 
and the subsequent improver come to terms, and work their 
inventions in common. 

The fourth and fifth charges are—That patents are granted 
for useless things, and also for things which are not new. 
Tn some instances this may be so, but who except the foolish 
patentee suffers? In the first place if the subject of the 

nt be not new, or be not put og the patent, if not void, 
is voidable. In the second place no one wants to use that 
which is useless, and everybody may use that which is old. 

The sixth charge brought against a patent-law is, “ That 
it gives rise to expensive and difficult litigation.” This, 
no doubt, is true, but to what extent? To ascertain the 

nsidering whether or not it forms 
a sufficient ground for the abrogation of the law of patents, 
one should examine as to what proportion the litigation bears 
to the nitude of the subject. As I have already pointed 
out, there is hardly an industry in the kingdom which does 
not employ in several of its branches patented processes and 
machines. 
enormous, and must form a very large percentage of the 
value of the total mercantile and commercial transactions of 
the country. It appears that rather more than 5000 actions 
and suits are tried and heard each year in the superior 
cour’, of common Jaw and equity, while in those courts 18 
Pp dings only relating to patents are commenced, and that 
8} only out of these 18 are pursued to a primary decision ; 
thus, notwithstanding the magnitude of the interests in- 
volved, and the alleged incentive to litigation arising out of 
the nature of patents; the number of ponesedes initiated is 
only one-third of one per cent. of all other actions that are 
tried and heard, and the number of patent cases in which a 
primary decision is given are only 84, or one-sixth of one per 
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I do not say there may not be instances where persons have 
been most improperly put to heavy expense in maintaining 
their rights against patentees by whom they have been un- 
justly assailed, but is not this true of every other right 
which is guarded by a law? Yet no one suggests that there- 
upon the remedy is to do away, with law and the right 

ther. ~Endeavouts are made to. amend the law, and if 
this cannot be done, the chance of cases of hardships is sub- 
mitted to as being the price to be paid. for a law which, by 
its terms, is for the good;and as a, rule contributes 
to common good. ; 

From my boyhood, until within the last year or two, certain 
houses at the corner of Stamford-street were shut up, and | 
were allowed to go into decay, and to disfigure the street with 
their arora a and ret sijotning seriously 
affecting the value of the opposi joining A 
Here was a case of individ ip wpon the mecghhouns | 
but it was the result of a general law, which gave the eon- 
trol of the condition of houses (so long as that condition was 
not dangerous) to their owners, and no one suggested. that’ 
because under stich .a law this mischief could be wrought, the 
law must be abolished. The law wasa good law, but being 
human, was imperfect, and might be, and in this instance 
was, abused. 

Again, we are not, even now, suffered to forget the 
“Claimant”> and his’ pretensions. Here was an instance| 
where under the opérations of laws which enable a person to 


he annual value of their products must be | the 
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is the opinion of the editor given for 
readers.’” Tho iation of rivals is, I need scarcely point 
out, merely a different department of this business, carried 
on by thé same firm at a somewhat'higher tariff, to compen- 
sate for the extra difficulty and delicacy of the manipulation 


uired. 
te must not, however, be inferred from the existence of 
this debasing traffic that the editors of our newspaper press 
are to these transactions, on the contrary, except in 
rare and isclated cases, I believe they do their utmost to 
prevent its occurrence; but an editor is not ubiquitous, but 
necessarily dependent upon the co-operation of others for a 


‘large proportion of the matter he sets earerigg Ags re > 


no amount of care on his —— his confi 
being occasionally abused by contributors who find their 
interest in so doing. 

I make these remarks 4 propos of an article entitled “ Triale 
of H.M.S, Audacious,” which appeared in your issue of the 
18th of November, for I venture to say that no one conver- 
sant with the circumstances a ing the trials of this 
vessel can fail to recognise that the immediate object of the 





writer was to damage the character of the Prideaux furnace 
door, not to furnish truthfulinf tion tothe public. This 
is, in fact, the third attempt of this individual to utilise the 


failure of the steam supply of the Audacious for this purpose. 
It is a fact that on the trials of the new boilers of the Au- 
dacious her engines failed to indicate 
— the amount previously obtained. - 
urnace door was responsible for this result is an absurdity so 
great that it‘could only find admission into the mind of a 
person ignorant of the first principles involved in the action 
of furnaces knowlege of the subject was. strictly 
bounded by the rule of thumb. 
When ve Phen Renee pte ge eg 
out that the doorways were unusually contr one 


especial] —— (only 17 by 10), forthe sige of the 
naces. Phat wi furnace bars 6 ft. 4im. in: length (as I 
if —— ee Pe ah apy makes the 
case i way was not sufficient to 
give the fromen a seul nomaphockeoal of the back of 
is fire, and I sug that the mouths should be 
larger, which I believe, have been done, but, for the 
circumstance that the haste with which the fitting out of 
: was ee ee no —z 
not anticipate a ve aught in udacious, 
considering the size of ataien cee 8th in. inside, undesir~ 
ably small to’be used in conjunction with superheating 
pe 
was on board when steam was got up for the first timo 
wes dslagglshnese About the drenght-whiah the ezall cae of 
was a out t 6 whi 8 size 
the babes Gee not alone sufficient to account for, but which 
indicated something radically wrong about the flues. An- 
ticipating the probability of a failure when the ship came to 
run the measured mile, and kaowing how naturally on’such 
occasions any new appliance is pounced upon as: a seape- 
goat, I suggested that it might be more satisfactory to the 
authorities of the dockyard if the trial of the ship.as.she 
came from their hands should take place under the ordinary 
conditions with res to furnaces with which they were 
familiar, that is to say with the air valves of my furnace 
door thrown out of gear, the doors thus working like common 
doors. This was agreed to and carried out. The air valves 
were di as a preliminary to the trial before tha 
first mile was run, and remained soaliday. Thus the follow- 
ing statement of your correspondent, “ We may add that on 
the run down +6 Basarnces, and on several preliminary mile 
runs, it was ascertained that steam could not be kept when 
the doors were in full operation and the air admitted in their 
way, on runs the doors were used as com- 
mon doors with the’air flaps shut” is wholly false, a pure ia- 
vention ‘ftom ing to end, and the writer’s claim.to. be 
regarded as an authority on matters of fact with regard to 
these trials entirely breaks dowa’in spite of his being in a 
— to’ farnish ay with =e as — the 
re sa. erence to the diagrams 
Sa eR SE 
¢ seems I was that by putting the 
air valve out of action and working:the door = a common 
door it would escape being saddled with the failure, the pro- 
bability of ' foresaw, for we are told “ the reason ‘as- 


‘signed for the deficiency of power was the difficulty’ ex- 


the stokers in firing efficiently through the 
by the firing iy throug’ 





I know a representation to this effect was forwarded to the 
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ion of its with ths result of the yield- 
re ent han The peti an 
iistictany ef cle ciawe, eiabses beak, to phovent eaahe.and 
the necessity of preserving the products of combustion from 
contact with comparatively cool metallic surfaces till after in- 
flammation was complete, to obtain perfect combustion; a 


Ci constructed a boiler so that the complete combustion 
the smoke is f y.. ~- impossibility, absurd, mn 
an w 


utely necessary to 
prevent smoke, and alone sufficient completely to effect the 
object, if the boiler be rightly this is not 
the case, the which furnishes the air cannot be 
a for the furnace not making a good use 

a. 

So dense was the ignorance that prevailed that in the case 
of marine boilers about to be constructed, I have been told 
in reply to my criticism and remonstrance that there was not 
room to make the alteration I wished, as if a given space 
would not be more advantageously employed and furnish 


the | more steam if occupied by a well proportioned boiler, than 
diminished space requi coal 


In pursuance of his task of 
mdent goes on to observe, “ The 


through the door is so small, &c.,”" thus leaving it to be in- 
that the application of the Prideaux door 
the size of the original doorway of the Audacious, whereas it 


ae on ane the interior w Fag ae 
refuse to fit my apparatus to furnaces wi' 

the understanding that I 
bars to 6 ft. 6in., i 
ply equal to that previously obtai 
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the reverse, besides = er o— for .— 

bunkers consequent u more ‘ect combustion. en, 
as was sometimes tas sat, the weg proved inaccessible to 
argument, refused to ify their designs, I declined to 
supply the vessel with my furnace doors. In fact, I may say 


wi ion that the ignorance of engi and the 
public ly of the principles involved in the construction 
and of furnaces has formed, for twenty years 


t, the greatest plague of my life, and the explanatory and 
capeul Ei Tottors I have Tvritten on the subject might 
be num by hundreds. ; 

The next misrepresentation I will deal with is the fol- 
lowing : 

= Fis coannd telal Wes © ‘cmmmiedened’ telat, he fies 
being in of the ship’s own stokers, and the coal used 
a mixture of Welsh [and North Country of the kind supplied 
for ordinary steaming. The Admiralty, desirous of giving 
Mr. Prideaux’s doors a further formal trial” —remember they 
had not yet had any trial formal or informal—* consulted 
him as to the conditions under which he would like them 
tried. Positive orders were given to use the blast, keeping 
the doors in full operation throughout the trial.” 

The boilers of the Audacious, tried under the usual condi- 
tions, having failed to produce the steam supply expected, 
the Admiralty were desirous of trying to what extent the 
use of my furnace doors would remedy the defect, and I was 
asked whether the blast nae ae be used with a 
I declined the responsibility of giving an opinion on thi 
point, having no data to candle me $0 form one. leteted 
that it was a new experience to me to find that a steam vessel 
with such a height the grate bars to the top of the 
. | funnel as the Audacious required to resort to asteam jet to 

obtain draught; but that if this was so in her case, the use of 
my door would not enable it to be dispensed with; since it 
could not be supposed that the ter draught it produced 
(compared with the ordinary door) for a short period after 
coaling (from the ignition of carburetted hydrogen), entitled 
it to be regarded as a substitute for the steam jet. : 

I did not attend this trial, but I had ample opportunity of 
seeing the steam jet tried, and whether the air flaps were | j 
connected or disconnected the result was the same, viz., that 
it was powerless to i the reading of the steam gauge, 





uestion “ey pees anene and capable 
y weight measure, I can imagine 
no more lamentable pletues of helpless i 
fact that after the lapse of half a century, in place of an en- 
lightened public opinion resting on accurate knowled 
a eae nap hyena as to offer a chance of accep- 


misrepresentation, 
supply of air to a 
furnace after coaling in just 
the appearance of smoke at 7 top of the could 


From our systems of education havi lected to im 
even a faint outline of the peineiples of physical aieatees 
has the action of their furnaces proved to 
shipowners, that that old stereoty de- 
lusion “ the constant admission of air above the fire,” 
has with such indefatigable 


absolute a mys' 
musautoenasers and 


and a waste of from 25 to 30 per 
believe it would not be difficult to 
find manufacturers who have been victimised half a dozen 
times in the course of their lives by this venerable system 
es istincti 

disguise being simply a variation in the shape of the 
apertures for the admission of air, as from round to square or 
‘ long, or in the material used, as from cast iron to wrought 
iron or firebrick, changes neither more nor less patent to in- 
than the substitution of calf-skin for sheep- 


tion in the steam suppl 
cent. of fuel. In fact, 


fluence the results 
skin in a pair of bellows. 
When such is the 
look in vain for some lyse, 
make clear to their capacity the causes of their repeated 
failures due to one common error, the admission of six times 
the required quantity of air; unable, without assistance, to 
ion of the distinction between, and 
why totally different results may be anticipated from the 
admission of 1000 cubic feet of air at the 
required for the combustion 
uretted hydrogen, and a system which admits an addi- 
tional 5000 cubic feet of air not required for chemical com- 
bination with the never failing wasteful results of which 


experience of individuals, 
guide who shall di 


knowledge,” what wonder that a i 

ae — he onl by the f 

’ t ity is paid by the fact that 

pero somer dpe. ag 4 

above 20 per cent.), viz., that 

in the air supply 
twithstanding 


the additional steam generated by its use only sufficed for arisi 


its own consumption. . 

Finally, to close this tedious review of a monotonous cata- 
logue of misstatements, the intent of which is perfectly clear 
from their all having one tendency, we are told with reference 
to the trial en route to Plymouth, “The result was quite 
unsatisfactory so far as the Prideaux doors were concerned, 
for the steam continued to fall steadily until the air shutters 

Towards the end of the trial steam for | i 


were 

66 revolutions was up steadily, but it ap that in 
Ses case af ded Asdelines tas Publenn deasp have suntatly 
proved a decided failure.” : 

Having accompanied the Audacious from Sheerness to 
Plymouth at the request of Admiral Ryder, | was present at 
this trial, am therefore able to assert of m sacral 
ledge that the above representation is a most dishonest per- 
version of facts. No improvement in the supply of steam re- 
sulted from the air shutters being disconnected. Nothi 
| that occurred throughout this trial (I may say any trial 
afforded the slightest ground for supposing that more steam 
id be obtained with the shutters disconnected than at 
work. The im t in maintaining steam which took 
towards the latter end of the si trial, and led 
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Ste coming into contact with the hook or catch it still | spring fixed at the end of it, as shown, When the 
WEAVING.—No. XVI. moves until the cylinder is turned. In Fig. 198 a| cylinder is being turned the catch V gives way, in 
THE JACQUARD LOOM — continued. ‘‘Jantern” I is shown fixed on thé end of the | consequence of the spring, and then resumes its 
THE griffe is shown separately, and detached from | cylinder C, which is provided with four pins, which | n position; as shown. Now, it will be eviden 


the machine, in Fig. 135. In this figure the slide N 
fixed at the ends of the block E are shown. Fig. 136 
is an end view of same, and Fig. 137 isa plan. In 
the latter figure the ends of the frame A A are 
shown in dotted lines with the groove into which 
the slides N N work. This plan is often used in 
Jacquards for hand looms, .and is approved merely 
for its simplicity. Fig. 138 shows another plan in 
common use for hand-loom Jacquards also. In 
this case, the slide works upon round bars fixed into 


the hook catches in order to turn the cylinder. The 
action of the cylinder will be best seen in Figs. 140 
to 142. In Fig. 140 the cylinder is shown when pres. 
sing the card against the needle-board and needles, 
In these diagrams the catches are shown upon a 
different principle to that shown in Figs. 130 and 
131, where they are simply catches connected with 
a cord at their ends. The cord m is attached to the 
top catch, and when the weaver requires the cylinder 





to reverse or ‘turn back,” he pulls the handle, 
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the ends of the machine, in the position of the slots 
or grooves shown at A A in Fig. 137. The plan 
shown in Fig. 139 is that generally used for power- 
loom Jacquards. In this instance the griffe E is 
made of cast iron, and the slide bars are firmly 
fixed into the ends as shown. 

This plan is by far the most perfect and the best 
adapted for steady and fapid motion required in 
power-loom weaving? 

The cylinder C, upon which the cards revolve, is 
oo? or carried in a “batten” or frame 
B BB, which is suspended on centre pins T T, 
Fig, 128. 


(See page 467 of our last volume). 


It has sufficient extent of vibratory motion 
to enable it to move the requisite distance 
from the needle-board 4 of the machine, and after 
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and it raises both the catches, thus throwing the 
bottom catch into contact with the lantern and re- 
versing its motion. But for power-loom Jacquards 
the plan shown in Fig. 140 is preferred. 

In this case the bottom catch raises the one 
by means of the pin 7, as shown by the dotted lines, 
Fig. 141 shows the cylinder thrown about half-way 
out, and Fig. 142 i bor it is turned a quarter of a 
revolution. Now it often happens that before the 
cylinder completes the turn, and stops on edge 
similar to the position shown in Fig. 141, that the edge 
of the Bhs ne would be brought into contact with 
the needle-board, and produce more cr less . 
To prevent this from occurring an additional catch, 
V, 1s placed upon the same fulcrum as’ the lower 
catch J’, This catch is held up by means of the 





come into contact with the. 
would, therefore, Sedeutan al are on.” 

The nd is rere in position +b eee of a 
presser , shown an presser 
or as it is technically ese yy ‘¢ hammer” —is 
— down by means of the spiral spring as 

own. ; 

On referring to Fig. 129, the three cards repre- 
sented show the way the cards are laced to- 
gether. The large holes e¢e¢ are for the purpose 
of fitting upon rm a the cylinder as shown 
in Figs. 130 and 131. (See 467 of our last 
volume.) ‘These pegs are adjustable, for the 
slightest movement of the card would prevent its 
coming into exact position against the needle- 
board, therefore it requires. very exact and sure 
— to press the cards against the needles cor- 
rectly. 

It will be noticed in Fig. 131 that the cards N’ 
hang loosely, and do not touch the cylinder on the 
side next the needles. Thusthere would be a great 
liability for the card to strike the needles out of 





their — position. This is in power looms an im- 














‘ portant though simple matter, for the cards would 
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m 
be liable to stick upon the pegs, if forced against the 
needle-board witeat , they would possibly get 


wound round the cylinder, and not only get torn 
or “gy +4. but in their motion the needles would 
suffer, ‘To avoid accidents of this kind flat sprin 
are used, of just sufficient strength to hold the 
cards «against the cylinder on both sides. The 
erry: of these springs is shown by the dotted 
ines in Figs, 141 and 142. SGI 
When not more than 100 or 200° cards are used, 
they are allowed to fall into a curved tin frame 
eae beneath the cylinder, but when a naan. 
are used they are made to fold into a m” 
form. This is done by attaching a wire about 2 in. 
longer than the cards at the junction of about every 
20 cards. The cards fall between two curved wires, 
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but the wires attached to the cards being longer 
than the cards themselves cannot pass between the 
curved wires, consequently the cards remain sus- 
pended, and fold together in a very compact 
manner. : 
This will be observed in the drawing of the ordi- 


nary silk loom, Fig. 143. (See 24). 
In Fig. 128, it may now be mention 


, that 
the hooks P P d to the purpose o 
the leashes shown at C, Fig. 115 (see page 337 of 
our last volume), and the hooks P’ d to the 


urpose of the healds, as shown at D in the same 
Some. In the case of the Jacquard machine, now de- 
scribed, means for workin compound harness of 
the draw loom is thus provided for, as we shall here- 
after find. But these additional hooks are by no 
means applied to all Jacquards, and they are shown 
here in order that a complete machine should be re- 
presented. Thus a at the cards Fig. 129 
will show at the part N! a consecutive order of ar- 
rangement, while the portion N’ is irre: . This 
arises from the fact that the part forms the 
ground” of the cloth, and the part N® the outline 
or figure. 
Previous to a the — ~ re machine 
upon the warp, we have given in Fig. 143 a repre- 
sentation oo handstoom, such as is used in Spital- 
fields, and other figured silk-weaving districts, It 
will be observed the machine occupies the position 
of the pulley box of the old draw loom. In 
fact, it has simply replaced the draw loom ap- 
ratus. It was first placed in this position by 
Venutuoia in 1746, and he at the same time in- 
vented the griffe, and the self-acting. motion for 
pressing the card against the needles. 

The needle wire is generally made of No. 15 or 16 
B.W.G., and the hooks of No. 14 and 15, Formerly 
the Jacquard maker straightened the wire from 
the ring or coil, but the wire-drawer now supplies, 
in a much more perfect manner, the straight lengths 
cut as required. 

The needles are gy atabout }in. apart. The 
holes in the spring box, &c., are very truly drilled by 
means of almost self-acting drilling machines, and 
the various hooks, eyes, and bends, are made by very 
simple and ingenious tools which insure them to be 
exactly of a size, and taken altogether, with the 
thousands of wires, it forms a wonderfully compact 
and perfect machine, , 

— are es matters concerning the workin 
of the Jacquard that we have purposely left unnotic 
until the machine itself wen Spend. Let it be 
supposed that the griffe be raised without any hooks 
upon it. Now when it is lowered, and the hooks are 
not pushed back, the inclined face of the griffe bars 
will strike against the face of the hook and force 
it backwards until the bars have passed below the 

ints of the hooks. Then upon raising the griffe 
it carries the hooks up with it. Upon lower- 
ing the griffe again, let it now be desired that 
all the hooks should be pushed off by means of a 
blank card placed aoe the cylinder. It will be found 
that the card strikes the needles before the hooks 
have landed upon the bottom board, consequently 
the-weight upon the hooks adds to their friction, 
and they require a greater force to push them off 
the bars, The most perfect action would be if the 
priffe could be allowed to drop to its full extent 
fore the cylinder was pressed against the needles, 
for it would save much wear of the needles and the 
cardsalso. But to accomplish this two motions are 
required, viz., a ro motion, by a cam, or crank 
to raise the griffe, and another cam upon the same 
shaft to press the cylinder; by this means the 
objectionable action would be overcome. This 
lan has for some time past been adopted in power 
oom Jacquards, as we shall hereafter show, 

In Fig. 130 (see page 467 of our last volume) 
at A, one of the brasses, into which the cylin- 
der works, is shown, It is held in the slot made 
in the batten by means of the pin i. In Fig. 128 
slots are shown in front of batten ats, The 
cylinder is placed or taken from the batten by the 
gudgeons being passed through these slots. The 

otted lines show the position of the brasses, and 
the adjusting screws to regulate their height. The 
screw centre pins at the top of the machine, upon 
which the batten is supported, afford the means of 
adjustment in a direction 


held up by means of a small catch which is placed 
in a'notch in the hammer bar when the cylinder is 
removed, otherwise the hammer would be forced out 
of the frame by the spring. 

Jacquard machines have various names applied to 
them, such as ‘‘ machine,” “ engine,” “jigger” (ex- 











The hammer is | the 








pressive of its noise when working), &c. They are 
modified in a great variety of ways; but after we 
have shown the of working the machine, these 
modifications will be easily understood. 





PARLIAMENTARY PRIVATE BUSINESS. 
{N THREE PHASES, 
THe CoMMITTEE ON THE BILL. 
(Continued from 469, vol. xviii. 

Tue fact that one side of a story is very con- 
vincing until you hear the other, is rode 
exemplified in the proceedings upon a railway B 
as the following example will testify. 

The counsel for one of the petitioners has been 
upon his legs for about an hour, inveighing against 
the Bill by every argument which his ingenuity and 
experience can suggest. He has enlarged upon the 
hardships of a private gentleman having his property 
severed, his ancestral domain and family associations 
destroyed, and various other evils he will sustain if 
the line is sanctioned, for which no amount of com- 
pensation can recompense him ; he has insisted upon 
the utter inutility of the railway in a public point of 
view, the impossibility of constructing it for the 
amount estimated, and he has reached that part of 
his case where he will not shrink from the painful 
duty imposed upon him of stigmatising the pro- 
moters as speculating blacklegs, little better in fact 
than returned convicts, who have invented a new 
and safer mode of raising the wind, when he is 
tapped smartly on the shoulder from behind, He 
turns his back upon the committee for a few 
minutes, and holds a short conversation with the 
solicitor instructing him, the result of which is, that 
his address is resumed in the following terms : “‘ He 
has now the pleasure of informing the committee, 
that his client has made satisfactory arrangements 
with the promoters of the line, part of the terms 
being that he will give evidence in favour of the 
Bill, so the committee will now have an opportunity 


of hearing the other side of the question from his. 


own mouth,” 

The game of question and answer as played in 
parliamentary committee rooms is not always 
trammelled, as it generally is elsewhere, by some 
connexion between the two, especially when the 
witness is an experienced traffic manager. Counsel 
asks what he wants to know, the witness answers 
what he chooses to tell, often adding to it an 
amateur speech in favour of or against the Bill, ac- 
cording to the side he is speaking on; thus they 
perform their respective functions, and the com- 
mittee are left to sift out the relative bearings for 
themselves, 

Much amusement may be obtained by watching a 

e of arms of this kind, both combatants know- 
ing perfectly well what is wanted to be led up to, 
and each upon his mettle to defeat the other directly 
an admission is made, or any other weakness in his 
adversary’s armour is detected. 

Whenever the chairman, or any other member of 
the committee, interrupts \eaneal by a question or 
suggestion, he is invariably met with the answer, 
“ Certainly, I was coming to that point imme- 
diately,” and counsel ‘at once proceeds to take ad- 
vantage of the hint thus offe We remember an 
instance of one of them being completely bowled out 
in trying this manceuvre. It must be borne in mind 
that petitioners are bound to specify their grounds 
of objection to a Bill, and counsel’s argument is 
always confined to the matter contained in his 
petition. 

Mr. Merewether was opposed to Serjeant Wrang- 
ham in the matter, and had been making in his usual 
facetious style the best of a very bad case, when 
Sir John Hanmer, the chairman, came to his aid 
with a most damaging suggestion. Mr. Mere- 
wether caught the point immediately with the usnal 
“ Of course, sir, [ was just coming to that,” and 
dilated upon it for a considerable time, warming 
into the subject as he proceeded until his case pre- 
sented a very tevourable ap ce. In the mean- 
time Serjeant Wrangham had been reading the 
petition, and when the heat of his antagonist 
allowed him an opportunity, he, in his usual calm 
and graye way, handed Mr. Merewether a copy of 
= — —_ ware oo aga be enough 

point out whic ic paragraph set forth 

grievance he soe yn so pathetic shan Mr. 
Merewether ao not find a to cling to, and 
was consequently obliged to drop the argument. 

Sometimes an idea will occur to the chairman that 
ager igre me cut of = affair 

y pu a clinchi uestion whi erall 
Me e following result ¢ Or ees 





Chairman :—‘‘ Now let us understand (to the op- 
ponent’s counsel), you say they want to use your 
station against your will?” 

ponent :—‘‘ We say the powers applied for 
by Bill are of an aggressive and unusual cha- 
racter.” 

Chairman :—‘* Yes I know all about-that; but 
what you want to avoid is their taking your station ?” 

ponent :—‘‘ We object to the Bill generally.” 

Chairman :—‘‘ But cannot you propose some 
clause embodying your views ?” 

Opponent (in a huff): “If the committee pass 
the Bil we shall withdraw, and reserve our oppo- 
sition for another place ;” and this is all the chair- 


rman gets by his well-intended motion. 


When the case for the promoters has been con- 
cluded it is optional with the committee to reject 
the Bill without hearing the opponents; but it must 
be a bad case indeed to warrant such a proceeding, 
the ordinary course is for the several petitioners to 
be heard, each taking priority according te arrange- 
ment among themselves. This is the point at which 
strong language and violent abuse sets in, each 
learned friend emulating his predecessor in that 
direction until vituperation culminates. 

When all is done, the room is cleared for the com- 
mittee to deliberate, and a state of suspense occurs 
among the community interested, which probably is 
only equalled by that which pervades the sporting 
multitude at Epsom or Doncaster while the two 
great national races are in course of running. 

At ——_ the door is opened, the porter shouts 
‘* Counsel and parties,” a crowded theatrical rush is 
made into the room; and when silence is obtained, 
the chairman announces ‘“ The committee are of 
opinion that the preamble of the Bill has (or has not) 
been proved,” 

Many practitioners will recollect an honourable 
member who acted as one of the chairmen of rail- 
way committees for many years. He had a hesitating 
manner of speech, which hardly amounted to a 
stammer ; he was also a great stickler for etiquette, 
adopting literally the forms of the House on every 
occasion, going through as much ceremony in 
passing a clause, as if he were performing in 
the presence of the Speaker himself. He took 
wonderful interest in the proceedings before 
him, always hearing every witness that was 
brought on either side, generally re poe and 
weighing every answer as received, and blandly ex- 

laining all knotty points. No fear ofa case failing 

or want of evidence where he was concerned ; he 
was thoroughly master of every detail connected 
with it, and could pick you up and put you straight 
on any point from the beginning to the end. 

On one occasion when a matter had been before 
him for about three weeks, and there seemed little 
chance of its being finished before that time had 
elapsed over again, the promoters and opponents 
settled their differences among themselves, and 
withdrew the Bill. When the circumstance was 
announced, he sighed heavily, and expressed regret 
that such a consummation should have been arrived 
at ‘“‘just as the case was beginning to get in- 
teresting.” ; 

Considering the intense anxiety which all parties 
interested in a railway Bill experience at the parti- 
cular moment when its fate is being decided, it is 
one of the greatest mercies of providence that this 
honourable member was never tried for man- 
slaughter, through causing some individual to break 
a blood vessel while he was delivering the de- 
cision of the committee. His mode of doing it was 
this: ‘‘ The committee desire me to state that they 
are of opinion that the preamble of a Bill intituled 
‘ A Bill to incorporate a company for the purpose of 
constructing a railway from A to B with branches 
to join the rs railway at D, and the E railway at F, 
with running powers over the G railway system,’ 
and for other purposes, has” (here his unfortunate 
impediment checked his utterance long enough to 
run the whole affair over again) ‘‘ not been proved.” 

Thus then we reach our second halting-place, 
and the curtain falls upon the committee on the 
Bill. Much has been gained when that stage has 
been successfully passed, but be not too elated, there’ 
are many perils yet ahead, for all the House work 
has to be done over again, with ps a little more 
added to it, when the Bill is in the House of Lords. 

(To be continued.) 





Americans iv Eeypr.—Colonels Colson and Purdy and 
Lieut t-Colonel Mason and Reed, formerly of the United 
States army, and at present in the service of the Khedive of 
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Steam and the Steam Engine; Land, Marine, and Locomo- 
tive. By Heyey Evers, LL.D., Professor of Mathe- 
matics and Aparet Science, Charles Science School, Ply- 
mouth. London and Glasgow: William Collins, Sons, and 
Company. [Price 2s. hi 

Tue work of which we give the title above has now 

been published more than a year, and we should not 

have noticed it at this late date had we not found 

that it had been placed upon the list of text-books 

used at the Royal Naval College, Greenwich. This 

circumstance has led us to inquire somewhat into its* 
fitness for such prominence as is thus given to it, 

and the results of our inquiry are curious. 

Our author sets himself a worthy task, He ex- 
plains that his aim is te supply a cheap work fitted 
to give to pupils a full and comprehensive idea of 
the whole subject, adding that he has striven to 
make it ‘correct. in its facts, safe in its deduc- 
tions, containing new and original matter or the old 
matter presented under new aspects ;” while a few 
lines further on he says, (the italics in every case 
are ours) ‘‘ originality of matter cannot be cted.” 
His task, judging by the division of the subject and 
addenda of questions, has been well arranged. But 
even a cursory examination of the details of the 
chapters on land and marine engines disappoints 
us; and seldom, if ever, have we seen so many in- 
stances of carelessness and inaccuracy collected to- 
gether in so small a compass. Weconfine our remarks 
chiefly to these chapters because of their bearing on 
the examinations referred to, and because they are 
presumably more the work of our author than any 
other part of the book, for he acknowledges having 
drawn largely upon Mr. Zerah Colburn’s work for 
his chapter on the locomotive engine, and having 
gathered the questions from published examination 
papers, For the sake of engineering literature we 
wish he had contented himself with arranging the 
copied works of others, and omitted what appears to 
be his own. 

Very early in the book, page 14, we find it said 
that ‘‘high-pressure steam does not scald,” and 
this is illustrated by the well-known, but not always 
suecessful, experiment of holding the hand near an 
orifice whence steam issues. The pupils are not 
warned that the non-scalding property is entirely 
dependent upon the smallness of the orifice, nor that 
a shot entering one of our high-pressure marine 
boilers would probably furnish a sad proof of the 
untruth of the proposition. 

Immediately after we are informed that ‘ the 

ressure of steam is measured by atmospheres. 

Steam of 15 lb. pressure is steam of one atmosphere, 

of 301b. pressure of two atmospheres,” &c., while 

it is added that “‘ steam below two atmospheres is 
termed /ow-pressure steam, and all pressures above 
high-pressure steam.” ‘This is precise information 
not before available. Dr. Evers’ explanation of the 
expansive working of steam is strikingly original. 

“ Steam,” he says, ‘“‘is admitted to the cylinder at 

a very high pressure, thus giving the piston a great 

initial velocity, and before it has completed its stroke 

the steam is cut off, or no more is allowed to enter, 
the rest of the stroke. being completed by the elastic 
force of the steam already in the cylinder. The 
steam expands as the piston moves onward, and 
consequently its pressure, in conformity with Mar- 
riotte’s law, is constantly diminishing, until the 

iston is at the end of its stroke, itis thus gradually 
amon to rest.” If this quotation means any- 
thing it means that the velocities of the piston at 
different points of the stroke are dependent upon the 
pressure of steam behind it, the high initial pressure 
giving a high initial velocity and vice versd! As for 
the controlling power of the crank and flywheel our 
author ignores it altogether. 

Equally singular are Dr. Evers’ views on super- 
heated steam. ‘‘The advantage of superheated 
steam is,” he‘affirms, ‘‘ that as we increase the pres- 
sure the amount of work done by the engine rapidly 
increases also ; but the quantity of heat contained 
in high-pressure.steam is very little more than that 
in low pressure.” What this has to do with super- 
heating is not perfectly clear. We cannot, however, 
devote more space to our author’s introductory 
chapters—although many parts of them are very 
a —but must pass on to those in which he pro- 
ceeds to deal with the steam engine. 

On page 55, under the heading, ‘‘ The Piston and 
how fitted,” we read that to make a piston “a 
cylindrical piece of iron is chosen and turned about 
a quarter of an inch smaller in the diameter than 





the bore of the cylinder,” and this piston is fitted 


with a ring forced against the cylinder “ by springs 
or compressed air”’! . 7 

Further on we read this: 

As the air pump ascends a vacuum is formed in the air 
pump, at least, as good a vacuum as exists in the condenser, 
so that the empeage water by gravity, &c., through 
the foot valve, or ‘‘ follows the bucket.” As the air pump 
descends we see the foot valve must close, so must the delivery 
valve ; on the contrary, as it ascends both delivery and foot 
valve will np 52. 

We need hardly point out even to pupils the 
absurdity of the air pump “ ascending” and “ de- 
scending,” or of ‘‘ as good a vacuum” being formed. 


The great advantage of the beam engine is that to the 
parts requiring it, it gives a longer leverage, and, therefore, 
greater power ; a long connecting rod is employed, and thus 


an immense advan‘ is ‘age 58. 
mischief which care- 


It is easy to understand the 
less statements like these may do when read by 
young students. 

Our author's remarks on compound engines are a 
thorough disgrace to even an elemen text-book, 


We are informed (page 82) that an intermediate | speed. 


receiver is a ‘‘ serious evil,” while even this is sur- 
passed by the following jumble of velocity, power, 
and work : 

The theory of the action of compound engines is simp] 
this, that a great initial velocity pm sarod Sect does eae 
economical work than throughout the 
stroke, as has been fully in expansive working ; 
and if this initial velocity be given on a small surface it does 
most work, while, if the steam have less powerit will do 
most work acting upon a larger surface.—Page 86. 

Do our readers understand this? We don’t, and 
we are utterly at a loss to understand how any one 
having any scientific training could write such 
absolute nonsense. 

We haveseen thatourauthor speaksof anascendi 
air pump, we read elsewhere (page 88) that steeple 
engines are found to answer well as*river steamers, 
but ‘‘ have not found favour as seagoing vessels.” 
We should think not; and can imagine the imprac- 
ticability of going afloat on a connecting rod, or 
cylinder cover, or even on the steeple itself. The 
description just quoted of the compoufd engine 
theory is somewhat akin to that given of the essen- 
tials of a slide valve: 

All that is imperatively required of a slide valvyeimgovern- 
ing the distribution of steam, is that, i be, at least, of suffi- 
cient extent to close both of the steam porte at the time of 
changing the admission of the steam, in otder that it 
(!) may sot enter at both ends of the cylinder at one 
time, and that i¢ (!!) release the steam from one end of the 
cylinder at least as soon as it (!!!) is admitted to the other 
end.—Page 116. 

Our readers can note how the changes between 
valve and steam are rung out on the word “ i,” 
and how much better it would have been to use the 
words themselves instead of their common repre- 
sentative. We reproduce in full our author's ac- 
count of ‘‘ an adaptation of the spring balance” as a 
pressure gauge—a novelty in engineering literature 
and design. 

A is screwed into the boiler, or into a pipe in free com- 
munication with the steam, so that steam can enter the 
cylindrical ber j B; if we suppose the dotted lines at B are 
a piston, it will act against it to drive i¢ down, which the 
pressure of the spring will not allow it to do until it over- 
comes és resistance. The greater the force of the steam the 
more will the spring be com , and the more of the 
graduated part be shown. Acting on this principle it is 
evident that, if i¢ be Properly graduated, 4 gone of the 
steam in the boiler will be correctly indicated by the scale. 
When used to keep down a safety valve, it acts at one end 
of the arm of a lever of the first class, and the steam pressure 
at the other in one arrangement. Thus Salter’s spring 
balance is used in a simple manner for a pressure gauge, as 
well as to keep the safety valve on the seat.— Page 153° 

We agian thomex the originality of this, and admit 
that our author has fully succeeded in presenting 
‘¢old matter under new aspects.” 

There is withal a homeliness of expression in Dr, 
Evers’ book which appeals curiously to the school- 
boy, but is hardly admissible in a semi-professional 
work of thiskind. Ofsuch is the homely yet some- 
what inaccurate rendering of Tyndall’s beautifully 
written explanation of conduction. We print them 
together, and our readers can mark the difference : 


Evers. 

If we place a poker in the 
fire the molecules in the fire 
immediately begin to oscil- 
late, and each molecule 
strikes its neighbour, passing 
the motion on.—Page 30. 


TYNDALL. 

When the end of the poker 
is thrust into the fire... . 
the molecules in contact with 
the fire are thrown into a 
state of more intense oscilla- 
tion; the swinging atoms 
strike their neighbours, these 
again theirs, and thus, the 
molecular music rings along 
the bar.—Page 191. ; 

Better, we think, to have had Tyndall’s own 
words than Evers’ paraphrase. Homely also are 


such expressions as : ‘‘ If too much water be filled 
into a boiler. . , .” P, 30, ‘Every schoolboy 
knows the effect of sharply rubbing a metal button 
on the desk, and clapping it on to his neighbour's 
hand.” Page 31, ‘The steam that drove the 

iston down can rua through the valve... .” 

age 54. ‘ Metallic piston rings are most in 
Sashion. .. .” Page 56 ; and ‘‘twin screws are simply 
the use of two screws.” Page 104. 

We have said that in the chapters on the locomo- 
tive and railway Dr. Evers has quoted largely from 
Mr. Colburn’s “‘ Locomotive Engineering,” but even 
in these chapters he to introduce some ex- 
traordinary information of his own. Thus we are 
informed that tank engines ‘‘are generally very 

ight,” that “ in practice it is found that bogie car- 
bring a great strain on curves ;” that ‘‘ there 
are but few curves-of less than three-cighths of a 
-mile-or 30° chains radius ;” and ‘that ve lian 
should never be on steep inclines, for the ney 
to leave the rails at a curve is asthe square of the 
We could make many more such tap Sayers Brera 
we have said enough to show that the exp - 
tions of our author are in a great degree ungram- 
matical, ambiguous, inaccurate, and absurd. We 
haveno desire to hurt Dr. Evers’ feelings, but we 
protest. a book written like this occupying 
the position assigned to it ina list of Government 
approved text-books. The questionsiare undoubtedly 
valuable ; but even they are not without blemishes, 
and some of the answers are glaringly incorrect. 
We quote two of them : 


37. (Page 75.) The mean indicated of steam from 
above the piston was 149 1b., and vacuum pressure 
8.2 Ib., the corresponding from below were 
15.4 1b. and 2.7 1b. ; what were mean effective pressures 


uate inch during the up and down strokes ively ? 
yam , 1,7 Ib. and 12.7 1b. saat 
It seems almost out of place to have to point out 
that the effective pressure on the xp stroke is made 
up of the steam pressure =, below the piston, 
less the back pressure (3.2) above the piston, 
in this casé = 12.2, and not made up, as in the 
answer, of the steam sure (14.9) above less the 
back pressure (3.2) above. However, Mr. Evers 
can co i that he is not the first who has 
floundered and foundered over this and similar 
questions. 
The above is bad: our next is exceedingly bad, and 
is as follows: : 
95. 348). In a compound twin screw engine steam 
is edmiteed inte the smaller eiee 44 in. in diaattn, 
cut off when 1} ft. of the Smeg ang aaa the length 
of the stroke is 4 ft. The steam one sae 
cylinder, 50 in. in diameter, and in which we will suppose 
avi e pressure is.431b. Find the horse power when steam 
at 80 Ib. initial pressure enters the first cylinder. The revo- 


lutions are to be 40 per minute. 
Answer. 
Grade ofexpansion = [st 
Terminal pressure = 80x §=30 


We find from the second line of the above answer 
that 80 1b. is assumed as the ¢ofa/ pressure. 


To find average pressure in the smaller cylinder : 
Work done in the first half - 4 


~ foot of the stroke ... wis 
This is incorrect. Work is the préduct of pres- 
sure and distance, 


Work done in the second half 
foot of the stroke ... - =80 
Work done in the third half 
foot of the stroke ... =80 (1) 
Work done in the fourth half 
foot of the stroke =3x80=60 (2) 
A gross mistake, Sixty is the pressure at the end 
of the fourth half foot. Similar errors are made in 
the subsequent lines. 
Work done in the fifth half 
foot of the stroke ... «. ==gxX80=—48 (8) 
Work done in the sixth half ~ 
foot of the stroke... «& =$xX80=40 (4) 
Work done in the seven f 
foot of the stroke one Po =} x 80=344 (6) 
Work done inthe eighth half 
foot of thestroke .. .. =$x838=80 (6) 
By Simpson’s rule the total pressure be: 
= 803 +4{80+30 +4 (60+40)+2 (48 +349) } 
=240+4+2249— 4468 
Another mistake. 240+9249—=464¢. 
-*. Average prewure= “t= 


No. 58.1 after determining the previous mistakes 
Although distance 
ordinates, the relative unit (of distance is one, so we, there- 





fore, multiply by and not 4. Consider the stroke as 8 ft., 
and the reasoning is seen perhaps better.’ 
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HAND-LOOM WEAVING: 


(For Description, see Page 21.) 
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Perhaps. This complicates what is complex | ~-Curious errors are these for a professor of ma- 
enough already. Simpson's rule, if applied, should | thematics tofallinto. We hope Dr. Evers will study 
be applied correctly in an cpp = eageg Such | his subject better ere next he writes a book; and 


explanations and /iderties are out of 

Secondly, 

linder given as 48 lb. The reason why we assume it so 
high is, that the vacuum is always exceedingly good in the 
large cylinder. 

But there should be no assumption as to the pres- 
sure in the large cylinder. Does our author sup- 

there is a vacuum in doth cylinders? It reads 
ike it, 

And each cylinder is generally arranged so as to give the 
same horse Pann “Ofemme eee will cates eoennd 
cylinder at about 30 lb. pressure. 

Not at all; 301b, is the terminal pressure in the 
high-pressure cylinder. The initial pressure in the 
low may be considerably less. 

Which, with the vacuum and not cut-off, would give some- 
thing about the pressure we have assumed, namely, 43 lb. 

Phew! ‘The 301b. terminal pressure which ori- 

y included atmospheric pressure, is now above 
it, and all the previous calculations fall to the 
ground, Our author must start with a total pres- 
sure of 120 to get a terminal pressure of 30 above 
the atmosphere ; and we leave him to find out why. 

seems. to find the horse power developed in each 
bate power of smaller cylinder 
w= #4*X.7854 x 2x 4X 55§ X 40 _ 999 59), 


33000 
Another gross mistake. The back pressure, at 
least 24 Ib., has not been taken into account. In- 


cluding this, and the correction of the mean pres- 
sure, the horse power becomes 500. 


Horse power of cylinder 
rp08xe TO548% 43X40 _ or0 70 


83000 
Not at all. Allowing for loss between the two 
cylinders the mean effective in the low can 
scarcely exceed 29 lb., whence we have a horse‘power 


of 418. 
+*» Total horse power=1642.309. 
No! 918 only. 











we will only further assure him that the compound 


we have the average pressure in the larger | engine set forth in this last quotation must be very 


imperfect of its kind with its cylinders so nearly 
alike in size, no cut off in the large, and a total 
steam expansion of 3.4. 





The Journal of the Chemical Society ; containing the Papers 
read before the Society, and Abstracts of Chemical Papers 
published in other Journals. London: J. Van Voorst. 


Tue fourth year is now drawing to a close since the 
Journal of the Chemical Society assumed its present 
form. It now includes not culy the chemical papers 
read before the Society, but also carefully prepared 
abstracts of all chemical — contained in the 
numerous scientific serials published in this country 
and on the Continent. The journal, in fact, affords 
a comprehensive view of the progress of chemical 
science, The reports which it supplies embrace all 
branches of chemistry, and include its applications 
to the industrial arts, which are specialty noticed 
under the head of Technical Chemistry. ‘The mag- 
nitude of the work will be understood if we mention 
that the volume for 1874, just completed, consists of 
1200 pages, and contains abstracts of more than 
1500 papers. 

The advantage to be derived from the publication 
of such abstracts of scientific papers is very great. 
The cultivation of science, both in its relation to the 
arts and for its own sake, is extending so rapidly 
that it now involves the expenditure of more time 
than is at the command of most ns to uire 
an accurate knowledge of the veries e in 
any particular department. This difficulty is 
aeaneny felt in the case of chemistry, from the vast 
field which it occupies, and the many languages in 
which the researches are published. 

Previously to the publication of these abstracts 
by the Chemical Society, chemists had to depend 
on the German Jahres bericht, which, though ad- 
mirable in its way, gave rather a sketch of the 
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chemical work accomplished in the year than a more 
or less detailed account of particular researches ; 
moreover, the Jahres bericht was always behind date, 
and this has recently increased to an alarming ex- 
tent, the volume for 1872 not having yet been pub- 
lished. The swift pro of discovery in these 
days renders this defect a most serious one, and 
pon chi the value of the work conducted by our 
own Chemical Society, which publishes its abstracts 
in a monthly form. 

The journal under notice is of course primarily 
intended for circulation among the fellows of th 
Society, but it is also published for general use. We 
are sure that chemical manufacturers cannot do 
better than avail themselves of this valuable record 
of chemical research, 





Mechanical Humour : A Collection of Original Anecdotes 

Connected with i ag and Makentee. By J. 

Ricwarps, Mechanical Engineer. London: George 

Richards, 10, John-street, Adelphi. [Price 3s. 6d.} 
THERE are few engineers probably—whether civil 
or mechanical—who have not in the course of their 
career had many humorous experiences of a more 
or less technical character. Considering the fre- 
quency of such experiences it is, in fact, rather to 
be wondered at that so few of them have ever found 
their way into print. As the author of the book 
before us remarks in his preface: “‘ Poets, painters, 
soldiers, sailors, lawyers, and even priests, have 
their books of anecdotes ; but so far as the author 
knows, engineers and mechanics have no place in 
ludicrous literature.” This omission Mr. Richards 
has set himself to correct, and he has succeeded in 
producing a very amusing and readable little volume’ 
which we think engineers will appreciate. The 
stories which Mr. Richards so eng ne bear, 
too, ample evidence of their being founded on facts, 
and their will searcely fail to recal parallel 
experiences. We trust that we may regard this 
volume of Mr. Richards’ as containing only one in- 
stalment of his anecdotes, and that it may meet with 
a 7 oorgeg which will lead to its being followed by 
others, 
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PNEUMATIC TRANSMISSION.—No. VI. 
THERE is besides but little change to make in the 

type shown in Fig. 72. The modifications are in- 

dicated in Fig. 80. The exhaust pipes are con- 


nected by a pipe dm and extended to the reservoir 
A. The cocks R and R’ are not coupled but are 
worked independently, R for tranmission under 


ressure, and R’ for reception by. vacuum. Accord- 
ing to the direction of the trains R or R’ is operated. 
By this arrangement when the apparatus is em- 
loyed for reception by means of com i 
on the adjacent station, the exhaust of the air is 
effected by one of the openings P P. It is prefer. 
able to conduct this air outside the station, either 
by directing it up a chimney or into a cellar. Fig. 
81 represents a vertical apparatus, in which by means 





sists of a hollow shaft /, Fig. 82, receiving water 
from a channel 8, A draught of air during the fall of 
the water is induced by means of the o gs x 2, 
and the air and water in falling into the chamber 
A are further broken by means of the plate a. The 
discharges take place in this chamber, the water 
passing off at O, and the air by the h. 

This principle accepted, it remained to adopt an 
—— apparatus for the pneumatic telegraph. 

e results obtained with the Giffard injector led 
to the conclusion that by its means air could 


air | efficiently be dragged in with the water in move- 


ment. iments were undertaken with this 
object in » 1868, by M. de Romilly. The 
result fulfilled anticipation, and the experiments 
were repeated in the month of December, 1868, with 
the telegraph reservoirs, when the following ar- 























of the pipe 2, closed by the cock R’’, the air in 
advance of the train can be liberated into an under- 
ground room of the office. In the horizontal recep- 
tion and transmission apparatus all the necessary 
permutations are obtained by means of three-way 
cocks, which are so arranged as to place the lines 
at will in connexion either with the vacuum or the 
pressure. 

If this mode of installation be adopted through- 
out the réseau under consideration, working the 
stations in couples, a saving of half the before- 
mentioned sum of 16,850/. is obtained, representin 
the annual cost of water for working. The cost o 
establishment may thus be largely diminished. The 
sum of 19,800/. already given for the establishment 
of 33 stations will be reduced one-third at least, 
producing a gain of 6600/. on this part of the 
scheme. 

A saving can be effected in the mode of 
compression, by employing a jet to draw in the 
air, This isa very old application of power, used 
ages since in the blast furnaces worked on the so- 
called Catalan forge system. The air for feeding 
the furnace is forced into the tuyere by means of a 
very simple apparatus, called the trumpet. It con- 



































rangement was adopted: The receiver P, Fig. 
83, containing the compressed air, is a vessel 
282°5 cubic feet in capacity. The water arriving 
by the city main, passes through the opening O into 
the apparatus R. This apparatus, formed of a coned 
tube, is provided with a valve 8S, which prevents 
the escape of the compressed airin the vessel P.- 
Various experiments were made by modifying the 
diameter and form of the nozzle O, as well as the 
distance between O and a. By this means the most 
favourable conditions for a maximum duty were 
determined. It has been stated that with a head of 
water of 28 feet, a quantity of atmospheric air equal 
to .465* of the volume of water may be drawn into 
the reservoir. In this experiment the final pressure 
of the air was 1.21 in. of mercury. 
It is easy to realise the advan derived by 
the adoption of this system. By simple displace- 
ment a quantity of air at atmospheric pressure equal 
to the volume of the water employed is obtained 
ag is the principle of the apparatus shown in 
ig. 72.) By disp ent combined with induc- 


* It may be observed that the greater part of the air is drawn 
in at the commencement of the operaiiuu, when the pressure 
in the reservoir is insignificant. ; 





tion a volume of air equal to 1.465 (the volume of 
water being 71) is obtained, which corresponds to 
an economy of about 32 per cent. 

The result of this economy is that a much smaller 
quantity of water is n to produce the same 
effect, and the dimensions of the reservoir may be 
also reduced ; or otherwise, with the same capacity of 
reservoir an excess of compressed air may be ob- 
tained which will serve for a second transmission, 
or be employed for working another line. 

Fig. 47 (see page 353 of our last volume) shows 
that the arrangement given comprises stations in two, 
three, four, or five ions, ‘The utilisation of 
vacuum and the mode of [arpa compression by 
displacement may be applied only to stations with - 
two directions, as ed above. The employ- 
ment of a pep may be reserved for stations with a 

‘number of directions, and it may be arranged 


-|so that a reservoir charged in this manner serves two 


lines by compression and one by vacuum, 
tion of the Injoctor apabson Wy iting the Aiveings 
on of the injector » by giving the i 
of the complete ap fora B atva.s The receiver 
for the com air is shown at P, Fig. 84. It may 
be fed by the direct introduction of water from the 
hydrant A by means of the cock R, When itis 
desired to operate the injector R is closed, and the 
cock ris opened, The water then from the 
hydrant A by the tubes C C D into the box E, which 
discharges the water into the tubes T. In Fig. 
85 six of these tubes are shown in order to give a 
discharge proportioned to the time assigned for fill- 
ing the receiver P. The box E is connected to the box 
H by the bars GG, the latter box receiving the water 
and theinduced air. From H themingledair and water 
through the valve box I and the pipe K 
into the receiver P. The valve-box I is arranged 
as shown in Fig. 83, and contains the valve S, which 
— any escape of air. By means of the bars 

G the position of the box E, with reference to the 
mouthpieces T T’, may be 80 as to obtain 
the best duty. An air chamber L L surrounds the 
box, E and serves also to collect the water di 
at the moment a the prs ie ye des yl M being 
a discharge pipe for carrying off the overflow. 

If we reatanelte the results obtained, we shall 
find that the expense incurred for a transit one mile 
in length is as follows, with the three different 
systems: 

By the process of displacement alone : 

18.24x.236=4.30d. ..... (1) 

By the process of displacement combined with the 

utilisation of the vacuum : 


18,24 x ‘7989 154, . @ 
By ah oo op of displacement combined with 
the induced air currents : 


18.24.2386 (1—82)=2.927d. . . . (8) 

The first mode is therefore the most expen- 

sive, and the second or third would be employed 

according to local conditions, which would be de- 

termined in each case according to the most advan- 
tageous circumstances, 





PRINCIPLES OF SHOP MANIPULATION 
FOR ENGINEERING APPRENTICES. 
By J. Ricuarps, Lonpon. 

(Continued from page 490, vol. xviii.) 

FITTING AND FINISHING. 

Tue fitting or finishing department of an engi- 
neering establishment is generally regarded as the 
mainone. Fitting processes, being the final ones in 
constructing machinery, they come more nearly in 
connexion with its use and application, and besides 
include the organisation, or bringing together the 
results of other processes, carried on in the 
draughting and pattern shops, the foundry and smith 


shop. 

‘To the unskilled, or to those who do not take a 
comprehensive view of engineering business as a 
whole, finishing and fitting seem to constitute 
the whole of machine manufacture, an impression 
which apprentices are especially to guard against, 
because nothing but a true ——s of the 
importance and relations of the different divisions 
of the whole work carried on can enable them to be 
thoroughly or easily learned. While ing of 
ishing, therefore, the reader must consider it as 
but one among several processes, as one out of at 
least four + eons among which his attention is 
_ divi ‘ 

inishing as a process is a secondary and not 
always an essential one; many of machinery 





are ready for use when they ar forged or cast and 
do not require finishing ; yet g, as before 
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explained, must 
leading department of engineering establishments. 

Plans, drawings, and estimates are always based 
on finished machinery, when the parts have accurate 
dimensions ; hence o designs, drawings, and 
estimates must first pass through the fitting shop 
and follow back to the foundry or smith shop, so 
that finishing, although the last process in the order 
of the work, is after drawings the first in every 
other sense; even pattern-making, which seems 
farthest removed from finishing, must be based upon 
finishing dimensions, and to a great extent modi- 
fied by the conditions of fitting and finishing. 

In casting and forging as preliminary operations 
material is treated while in a heated and ex- 
panded condition; besides the nature of these opera- 
tions does not admit of testing dimensions with 
accuracy, so that forgings and bir err uire to be 
made enough larger than their finished dimensions 
to allow for irregularities and shrinkage, and 
finishing as a process consists in cutting away 
this surplus material and giving accurate dimensions 
to the of machinery, when material is at its 
nat temperature. 

operations being performed as said upon 
material at its normal temperature permit handling, 
gauging, and the fitting together of the parts of ma- 
chinery, and as nearly all other processes involve 
heating, finishing may be said to include the cold 
processes of metal work. Finishing processes consist 
in cutting, abrading, and a bg be said to include 
the handling of material. is last proposition may 
at first seem novel, yet the three operations men- 
tioned re emer nearly all that is performed in 
a fitti op. 

Cutting processes may be divided into cylindrical 
cutting, as in turning, boring, and drilling, to pro- 
duce circular forms; plane cutting, as in planing, 
shaping, slotting, and shearing, to produce plain or 
rectangular forms, and in some cases a combination 
of cylindrical and plane cutting to produce irregular 
forms. Abrading or grinding processes may be ap- 
plied to forms of almost every kind. 

To classify further—cutting machines may be 
divided into those wherein the tools move and the 
material is fixed, and those wherein the material is 
moved and the tools are fixed, and machines which 
involve a compound movement of both the tools and 
the material acted upon. There is also distinctions 
between machine and hand cutting which may be 
noted, With machines cutting is done in true geo- 
metrical lines, the tools or material being moved 
by positive guides as in planing and turning; while 
in Rand operations, such as filing, scraping, or 
chipping, tools are moved without positive guidance, 
and act in irregular lines. 

To attempt the generalisation of the operations of 
the fitting shop in this manner may not strike the 
reader as a very practical means of understanding 
them, yet the application will be better understood 
as we go farther on. 

Cutting tools include nearly all that are em- 
ployed in finishing operations, such as lathes, 
planing machines, drilling and boring machines, 
shaping, slotting and milling machines, and so on. 
These make up what are called standard tools, 
such as are essential in ordinary fitting, and are 
found in all establishments where a full line of 
machine manufacture is carried on. Such machines 
tools are constructed upon —, substantially 
the same in all countries at this day. . Besides the 
machine tools named there are special machines to 
be found in most works, machines directed to the 
performance of special work, where by a particular 
adaptation they are rendered more effective, but 
are, at the same time, unfitted for general use or 
to perform more than one function. . 
ngineering work cannot to any extent consist in 
the production of duplicate pieces, nor in operations 
that are constantly performed in the same manner 
as in ordinary manufacturing ; hence there has been 
much effort expended in the adaptation of machines 
to several ——— machines that have not always 
avoided the objections of combining several func- 
tions in one, yet upon the whole, machine tools 
may safely be regarded as the most perfect, and as 
having undergone the least change of any class of 
machines during twenty years past. ‘This general 
adaptation and standard forms of constructing ma- 


chine tools enables their manufacture to be carried | large 


oa = a wecipal — - 
The princi mprovement and change going on 
F in fhe e pF 


in machine fitting at the present time is 
tation of special tools. A lathe, a planing machine, 
or drilling machine as standard machines must be 


in many respects be regarded the| adap 





ted to a certain range of work, but it is evident 
that if such tools were specially arranged for either 
the largest or the smallest pieces that come within 
their capacity, more work could be performed in a 
given time and consequently at less expense than 
on a standard machine ; it is evident that machine 
tools must be kept constantly at work in order to 
earn money, and when there are not sufficient pieces 
of one size to occupy a machine, the machine must 
act upon pieces of varying size ; but whenever there 
are a sufficient number of pieces of a uniform size 
and certain processes of a uniform character to per- 
form, there is a gain by having machines constructed 
to conform as own | as me to the requirements 
of special work, and without reference to any other. 

ese are in brief some of the principles which 
apply to special, as distinguished from general 
operations in machine fitting, to which the attention 
is called as one of the important conditions con- 
nected with modern shop manipulations. 

It is now pro to review the standard tools of 
fitting shops, the general principles of their con- 
struction, and especially of their operation ; not by 
drawings nor descriptions to show what a lathe or 
a planing machine 1s, or how some particular en- 
gineer has constructed them, but upon the plan 
explained in the introduction, presuming that the 
reader has already learned the names and purposes 
of standard machine tools, and understands such 
things as are matters of common knowledge in re- 
ference to machine tools. 

If this much has not been learned and the names 
and general objects of the several operations carried 
on in the fitting shop are not understood, the reader 
should oe to acquaint himself thus far by 

ersonal observation and inquiries before troubling 
imself with books of any kind. 
(To be continued.) 








RAILWAY ENGINEERING. 
To rus Epitor or EnGiIngerina. 

Srz,—The following remarks are suggested by the “ 
of arms” referred to on page 472 of the last volume of 
ENGINEERING, and by the sad railway disaster at Shipton :— 

Many of your readers must have asked themselves how it 
happens there is no Association of Railway Engineers in 
Great Britain similar to the “ Verein Deutscher Kisenbahn- 
verwaltungen ” in Germany, or to the “ American Railway 
Master Mechanics’ Association ” in the United States ? 

Without attempting to point out the objects of these 
societies, as officially announced by either, it is enough for 
the present purpose to state that they are organised with a 
view to collect and render available, for the general good, the 
results of the vast amount of daily experience on the rail- 
ways of their respective countries, that are otherwise in 

at measure lost. Some of the most pressing of the num- 
codes questions of safety, economy, efficiency, and expediency 
in the practice, or management and working of railways, are 
submitted. Replies from all the different engineers, willin 
to co-operate, are collected by a committee, and are tabula’ 
or otherwise put into a useful shape and discussed. 

It is probable that the establishing of such a society has 
been more than once attempted in this country, and perhaps 
you may be able, Sir, to say why the attempts have not suc- 
ceeded 





Is it considered there are sufficient institutes, associations, 
and societies already? Perhaps those who made the attempt 
have received the cold shoulder from railway engineers, who, 
being patentees, see their inventions adopted and well paid 
for on none but their own lines, and do not care to risk 
having the merits of their inventions fairly discussed. Or 
have the attempts been nipped in the bud by the older and 

inently “ practical” engineers, who have such a dislike 
to the block ani interlocking systems, to continuous brakes, to 
means of communication between guard and train, to bogies 
under engines and carriages, to efficient head lights, &c.; and 
show such a strange, strong liking for double-framed loco- 
motives and broken crank-axles, for dragging from the fire- 
box, for staying boiler rigidly to — for long, 
rigid wheel bases, and who, in general, display such a strange 
disregard for the permanent way and for the shareholders’ 
pockets? The battle of the gauges is over, but the civil war 
still rages on some lines between the heavy engines and the 
rails. It is like the neck and neck race between the guns and 
the armour-clads. 

It could not be expected that such an association as that 
in question, would, at starting, endeavour to settle once and 
for all which is the best description of rolling stock for any 
given traffic under any given conditions of line and country, 
on which there is at present such a diversity of opinion. 
Compare, for instance, some of the most recent types of 
rolling stock adopted on two or three different lines in Lon- 
don for the eames dusesh tion of traffic; compare the engines 
that run the express from King’s Cross to York with the 
engines that take the same train on to Edinburgh ; compare 
the light Crewe engines with other goods or passe: engines 
often found working side by side with them in t parts 
of the country ; or the constant shunting work done at some 
stations by engines and tenders of a total weight say of 
54 tons, and the same work done better on other lines by 
tank engines of 16 or 18 tons. 

Such subjects, and there are plenty of them, could 
only be attempted after the society had been established 
some time, but there are huadreds of other questions, which 
can, perhaps, be answered only satisfactorily by such a society, 








as, for example, those connected with the strength and wear 
ee a ee couplings, which such a 
season as this ren very important, 

A few years it was the universal opinion that iron and 
steel were more liable to fracture suddenly in frosty weather, 
the truth of which almost every smith and mechanic knows to 
his cost. But for the last year or two the other opinion has been 
gaining ground, that the strength is not impaired by exposure 
of the material in frosty weather. The cause of this change in 
the popular opinion is doubtless due to the conclusions of 
Fairbairn and one or two other eminent men, who have lent 
the weight of their authority to the opinion that iron and 
steel bars are actually stronger in weather. No doubt 
Fairbairn’s experiments on the tensile strength of the mate- 
rials pointed to this conclusion, but he overlooked two all- 
important facts—First, that as the bar is stretched by gradu- 
ally applying weights, the frost is driven out of it and the 
bar actually becomes warm ; and, second, that the strength 
of a bar to resist a gradually applied load is no test of its 
strength to resist a sudden blow. For the best information 
on this matter I would refer your readers to vol. xi. of 
ENGINEERING, and to Mr. Styffe’s work on “ Iron and Steel.” 

The Times on Monday last, speaking of the Shipton disas- 
ter, says: ‘‘ The hypothesis that the fracture of the tyre may 
have been due to frost is one that has been advanced in many 
places, but which is hardly worthy of a moment's considera- 
tion. A rolling wheel, however, is speedily and uniformly 
warmed by friction against the rail, and this warmth would 

teract = hange which cold alone had produced.” The 
writer is evidently not a shareholder in the Great Western 
Railway Company. His argument reminds me of the ques- 
tion put to puzzle schoolboys, although the two cases are not, 
strictly speaking, analogous—viz., how is it that there is no 
trouble from water pipes bursting during a frost, but only in 
the thaw that succeeds ? A tyre may be actually fractured or 
partially fractured while the frost is init; but the damage 
may not be apparent until subsequent hammering on the rail 
completes the fracture or breaks the tyre in another place, 
and a piece falls out. 

A great number of tyres and axles break every year, of 
which the public never hear, both in warm weather and cold, 
but the breakages are more frequent during the frost. The 
wonder is that disasters, arising from such breakages, are not 
more frequent. If this frost continues much longer we shall 
probably see the speed of our fast trains reduced consider- 
ably, as in Sweden, where the reduction of speed is compul- 
sory since the King of Sweden’s life was placed in danger by 
the breakage of a tyre in frosty weather, if I mistake not. 

Whilst disclaiming any intention of joining in the outcry 
against the great speed of our fast trains in weather, 
as calculated for by the time tables, I would draw attention 
to the fact that in frosty weather, when the road is rigid 
and unyielding, the blows and jars that the tyres, wheels, 
axles, and springs receive at any given speed are naturally 
more severe than in mild weather, and the iron and steel are 
in a less fit state to resist such jars and blows. By reducing 
the speed, the force of impact is diminished, and consequently 
the risk of fracture, and what is of equal importance, at a 
lower speed, the risk of overrunning a disabled engine or car- 
riage is considerably reduced, especially with the present 
inadequate brake power on most of our fast trains. 

In too many cases the disasters on our railways are not 
accidents at all; but, on the yay ty accident, in the 
true sense of the word, too often is t no disaster occurs, 
when the breakage, in running sooner or later, might have 
been foretold in the case of many of those axles with collars 
inside the wheel, and with many steel tyres shrunk on un- 
bored, and secured merely by countersunk rivets or bolts. 
Turning down the wheel-seat of an axle to a sharp corner 
at the collar is tantamount to making an initial fracture 
in it. 

Judging from the cases I have met with travelling up and 
down the country, the breakage of steel tyres is much more 
frequent than formerly, and probably the number now 
broken bears a larger proportion to the total number turned 
out by the makers. 

Steel, especially B steel, is a treacherous material, 
and there can be little doubt that the amount of shrinkage 
after heating varies in different qualities, to which fact may 
be due the breakage of many tyres before they have been on 
the line. Probably some of your readers have heard new 
tyres break soon after shrinking on, in the carriage or engine 
shop, whilst being drilled, or whilst standing in the shop. 
The risk of breakage is increased by shrinking on the tyre 
without boring it, which often is the means of detecting 
dangerous flaws in the material. On the other hand, there 
are numerous cases of tyres working loose after a few miles 
run, 

Assuming that there is a falling off in the quality of steel, 
it may be accounted for by the keen competition in the trade 
and consequent lowering of prices. Some years ago, when 
steel tyres where first used, Krupp’s crucible steel tyres com- 
manded a price of 120s. perecwt., or even more. Recently 
Bessemer steel tyres of English make have been quoted as 
low as 18s. per cwt., or considerably less than the price of 
weldless iron tyres of the same size. No doubt, as good tyres 
as ever can be procured at a fair price, but if any firm, how- 
ever eminent, manufactures both cheap Bessemer tyres and 
high-priced crucible steel tyres, greater care on the part of the 
buyer is requisite than formerly. 

the erent railway companies collected all the 
facts connected with the breakage of tyres, such as 
thickness, amount of shrinkage allowed, whether bored 
or unbored; mileage run, t of wear, condition of 
tread and flange, weights under which it ran both light and 
loaded, mode of securing, description and nature of fracture, 
approximate temperature, about time of breakage, and tabu- 
lated these with the maker’s name, we should have the best 
means of counteracting the natural effect of competition and 
low prices. In fact, the makers would be put “upon their 
metal.” This object could best be effected by an association of 
railway engineers. ‘ae 

It is beyond question that railway practice is not so scienti- 
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fically cultivated and carried on as it ought to be. If a 
society of railway engineers were formed, the influence of one 
or two really able men would leaven the mass, and pave the 
way to management and working throughout the country 
that would be attended with less sacrifice of life and money. 

When any new system is pro for the safety of the 
travelling public, its merits and disadvantages are seldom con- 
sidered in an enlightened manner. The prompt manner in 
which some of our railway companies undertook to test the 
merits of the Westinghouse brake is, however, a notable ex- 
ception to the rule. Shoulda little energy, or slight violence 
to existing prejudices, or small aig (that is fora railway 
company) be necessary for the introduction of a new system, 
the want of which is SS unless it be a patent of 
the company’s engineer, its disadvantages are usually magni- 
fied and its merits ignored, and in the majority of cases its 
condemnation is certain, until at last its 
enforced by the Government. 

Government supervision and interference, as a rule retard 

rogress and are o{ten aserious burden ; they will, however, 
te more general unless the public are convinced that 
the railway companies are doing all they can to insure their 
safety. The firststep to reassure the country is the forma- 
tion of a society of railway engineers. 

On more than one of our railways there appears to be a 
reckless waste of money in having unnecessarily so many 
different desi of rolling stock, and in the general want of 
system which renders the keeping in stock of duplicate parts 
for renewal and repairs, well-nigh impossible. The result is 
that the rolling stock is often kept twice as long in the re- 

iring shop as it need be under a better system, and a much 

arger quantity of rolling stock is rendered necessary. The 
fact that there are railways to which this charge is not ap- 

licable, renders the practice of the others all the more glar- 
ing. Of course there are excuses in some cases, as when the 
tastes and hobbies of as engineers have to be arranged 
the best way they can by their successor, who may have 
been. brought up in quite a different school. Roughly esti- 
mating by the number of locomotives and tenders on some of 
our largest railways, the amount invested by each company in 
engine power alone must be between two and three millioi 
pounds—in one case, at least, it approaches the latter 
amount. 

Without wishing to see everything stereotyped and pro- 
gress retarded, there appears to be an unreasonable want of 
uniformity in design of details, such as wheels and tyres, &c. 
which the manufacturers might make in quantities for stock, 
and so reduce the cost considerably. 

The most likely means of getting any improvement effected 
in this direction would be the formation of a society, where 
the engineers could profit by each other’s experience, and 
come to some understanding on questions of detail. 

Examples occur almost weekly of old arrangements being 
tried anew by some railway, without advantage being taken 
of the experience of others who have tried and abandoned 
the design after being assured of its impracticability, and 
thus‘a large amount of money is wasted. 

On the other hand, an engineer on one railway, after 
overcoming considerable difficulty, renders a desired altera- 
tion successful. Then the engineer on another line will also 
attempt to adopt the alteration, and not availing himself of 
the experience of the other is less fortunate or less persevering, 
and after spending a large sum of the shareholders’ money 
condemns the alteration as not applicable to his plant or 
practice. 

An engineer who has seen the German locomotives at the 
Vienna Exhibition may say, “Well, I don’t see that the 
German engineers have made any great advances or improve- 
ments by aid of their society, as there are few arrangements 
in principle or detail we would adopt, and there is much 
that we have tried fairly and abandoned long since in this 
country.” To such a remark the reply would be, “ Granted 
to a great extent; but if our practice is so much abead of 
that of other countries, shall we not expect the results of an 
—— of British Railway Engineers to be also ahead of 

others?” 


I am, Sir, yours truly, 
Ropert WI1son. 
10, St. age tonm, Camp-road, Leeds, 
anuary 1, 1875. 





THE PRIDEAUX FIRE-DOOR. 
To rus Epiror or EnGrnegRine. 

Srr,—I read with considerable interest in your issue of the 
1st inst. an article upon “Mr. Prideaux and his Furnace 
Doors,” and I afterwards waded through a letter from Mr. 
Prideaux, which you published in its four-column entirety in 
the same >. I thought at first that I understood the 
matter, but I must admit that after reading the explanation 
of Mr. Prideaux, I was more confused about Prideaux fur- 
naces as — by himself than I had ever been previously, 
and as confusion becomes worse confounded the more I “ try 
back” at the matter, I must either remain in a denser state 
of ignorance than I was originally, or beg you to get Mr. 
Prideaux to favour us in a condensed form with what he 
intends the public to glean from his writing. This may be 
asking too much, but it would be some compensation for me 
to find out whether I had really no capacity for the subject, 
or whether the Prideaux furnace is a gas producer in print 
instead of a steam producer in boilers. Is it against your 
rules to allow your correspondents to condense as well as to 
work expansively? because the satisfaction to many of your 
readers, should they ever get at the real gist of Mr. Prideaux’s 
letter after the trouble of reading it, would be sorhe com- 


pensation. 
Yours truly, 
Fe T. T. L. 
Manchester, January, 1875. 


Szi¥-Actors.—We shall be obliged if “ H. B. A.,” from 
whom we have received a letter on this subject, will favour 
us with his address. ( 








option has to be- 





HOUSEHOLD BOILER SAFETY VALVES. 
To rue Eprror oF ENGINEERING. 

Srr,—In the extract of the report of the Manchester Steam 
Users’ Association = pe Sm eeow 4. ae valves which 

ju were good enough to insert week's impression, 
Tae to find Tiss bus ce tides tacgommaan in the figures 
have inadvertently crept in.- The mistakes are not yours, but 
were in the report sent you. Nevertheless, I shall feel obliged 
by your kindly finding me room for the following paragraph 
to correct the errors. 

It was stated that each of the rings of the dimensions 
shown loaded the valve to 4 Ibs. on the squareinch. This 
should have been 2 lbs., and as nine loose rings were shown 
and three beadings on the shell, this would give a pressure of 
24 lbs. on the inch. Very moqnentts only six loose rings are 
applied. This would of course depend upon the head of water. 

pologising for making this intrusion on your space, 
Tam, Sir, yours faithfully 
Lavineton E. Fuercuer, 
Manchester, January 5, 1875. Chief Engineer. 


CONTINUOUS BRAKES. 
To rus Eprror or ENGINEERING. 

Sir,-—In reading your excellent article of last week, 
you again call attention to a fact, the importance of which 
you have done so much to impress on your readers., viz., the 
value of continuous brakes; and, as an example, you call 
attention to the Westinghouse brake; but you have, inad- 
vertently I am sure, not coupled with it the hydraulic brake, 
at least as powerful—I contend more powerful—and although 
water is the medium, it has been proved also to be perfect 
smooth in its action. The above-mentioned brake also 
been in use in this country a longer period with the most 
satisfactory results (testified by recent letters from the engi- 
neers on the lines where it has been at work). A short time 
back you were good enough to » ponent inspect the work- 
ing of the same, and you are about to illustrate it in your 
valuable journal. In conclusion I may add that, in the latter 
part of last year, what might have resulted in a dangerous 
collision, was averted by its use on the Great Eastern Rail- 
way. An Enfield fast train was mE Hackney Down 
junction ona foggy morning, a Cambridge train happened to 

crossing at the time; fog signals were down, and the 
Enfield train, which was fortunately fitted with the hydraulic 
brake, was brought to a stand within two engine-lengths 
only of the other train. 
I am, Sir, yours faithfully, 
Epwarp D. Barxer, 
Inventor of the Hydraulic Brake. 
45, Bedford-row, January 5, 1875. 


OUR ARCTIC EXPEDITION. 
To THe Eprror or ENGINEERING. 
S1z,—L‘observe in your article on “Our Arctic E ition,” 
that you suggest the advisability of using the Ruthven Hy- 
dranlic Propeller as specially adapted for such a purpose ; the 
only objection which you perceive being the freezing up of 
the passages. This, at first sight, appears a difficulty ; but if 
ou consider that all the passages can be encased and steam 
et into such casing in the event of ice forming in the pas- 
sages, the difficulty is then got over ; whereas with the screw, 
as you ‘point out, the danger and difficulty is almost insu- 
perable; the moving parts being necessarily external must 
suffer greatly from floating ice as well as being frozen up, in 
which case there are no means of thawing it. This being the 
case, it is clear that instead of using the Epdeballe as an aux- 
iliary to the screw, it would be better to use it entirely ; that 
is, to apply the full power of the ship to the hydraulic 
propeller, which would save all the complication that would 
otherwise arise. 


London, January 4, 1875. 


Tue Geant Locomotive Works.—A “ difficulty” between 
the Grant Locomotive Works, in New Jersey, and the 
Russian Government has been adjusted, and the execution 
of Russian Government contracts has been resumed. 
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ReaistRation oF Desians.—The Times says:—‘ It is 
in contemplation to move the Designs Office from White- 
hall to premises closely adjacent to those now occupied 
by the Patent Office. This change of locality is expected 
to be followed by important alterations in the administra- 
tion of the Department, as it will be transferred to 
the control of the Commissioners of Patents instead of 
remaining under the Board of Trade. For this purpose 
a Bill will be brought in early next session, but the 
office itself is to be moved at once, without waiting for the 
necessary administrative changes, as the premises it now 
occupies are required for the Railway Commission. Sugges- 
tions have been made that the system under which desi 
are registered should be in many respects assimilated to that 
now in force as regards patents, and it is therefore most pro- 
bable that the various descriptions of registered inventions 
and designs wil] be printed, as the specifications of patents 
now are. Another re improvement will be pre- 

tion and printing of indexes, those at present existing 
ing only manuscript, and very imperfect. The abolition 
of all fees for searches will be made at once.” Neither the 
public nor the Designs Office will be == worse for these 
reforms, and we trust that the new will be conceived 
and carried out in a liberal spirit. The protection of desi, 
for “ articles of utility ” might, with advantage, be abolishe 
altogether, as the majority of them come within the provi- 
sions of the Patent Law. Liste of applications for protection 
will, we presume, find a place in The Commissioners of 
Patents’ Journal; but, up to the present time, we believe 
that there has been no official announcement of such applica- 
tions, nor are we aware of any source from whence informa- 
tion on this subject can be obtained. For some years the now 
defunct Mechanics’,Magazine, and after that the Society o 
Arts Journal, publi weekly lists of designs registered, 


but the latter periodical has long since discontinued them, 


y | lais pits is, therefore, avoided. At 


a? 
NOTES FROM THE SOUTH-WEST. 

Neath Improvements.—At a special 
Town Council, on Monday, it ye with reference to a 
proposed loan of 50, that i t had 
informed the clerk that an application Boer 
could not be entertained in its original form, and an 
amended application had uently been drawn up and 
— in. It was stated that oe Public Works 

mumissioners were to money for eight years, 
they objected to be ean annual instal soe og ne = ing 
that funds to the. amount of 10,0002, or 15,000/. should be 
allowed to accumulate, and then paid. 

Landslip on the Cheddar Valley Line.—The traffic on this 
branch of the Bristol and Exeter Railway was on Saturday 
delayed for two or three hours in uence of several tons 
of earth slipping down the side of the deep cutting between 
Winscombe station and Shuteshelf tunnel. Theo 
was fortunately discovered by a ganger before the first train 
was due, and with the assistance of a number of navvies the 


line was so far cleared as to enable the traffic to be resumed. 
The slip is supposed to be the result of a recent rapid thaw. 
The Welsh Colliers.—A numerous meeting of the men was 
held at Dowlais on Saturday, when a deputation was ap- 
pointed to wait upon Mr. Menelaus and try to effect a settle- 
ment. The reply from that gentleman was, however, that 


work must be resumed at the 10 cent. reduction, and that 
if the workmen ap Oe until the furnaces were blown out, 
the reduction would be still he men unanimously 


determined to accept the reduction, and a strike at the Dow- 
} Tredegar the men have 

brought out their tools, and it has been resolved not to 
accept the reduction. At Messrs. Marsh’s collieries, at 
Blackwood, the men have another month to work before the 
reduction comes into operation; but at the works of the 
Messrs. Prothers it is expected that the tools will be with- 
drawn at once. The Messrs. Henry and Walter Powell have 
made arrangements with their men on the monthly system, 
— Bargood has i at their _— at the ol a 
ani parations have been made for 

a determined stand; Twhilet at Aber the men are con- 
tinuing work on the —se the employés at the Messrs. 


Powell's collieries. th Wales Colliery Company 
have not given notice of any reduction at their pits at pom 
tillery, the men are going on at the usual rate. The 


same satisfactory state of things exists at the Nantyglo and 
Blaina Company's pits. The upshot of affairs at Cytarthfa 
is somewhat doubtful, no very decided indication as to the 
course which the men are to adopt being apparent. 
At Mountain Ash and Pont: a deal of uncertainty 
also prevails. The action of the Dowlais men, in so easily 
accepting the conditions offered by Mr. Menelaus, is oan 
to be strongly condemned at A! . The Rhondda Valley 
miners appears to be, as usual, extremely antagonistic to the 
“drop,” while those of Maesteg, having an interview 
with Mr, Brogden, M.P., are to continue working at the 
old rate, subject to a general acceptance of the reduced 
figure. 

The Forest of Dean.—The situation in the Forest of Dean 
remains unchanged. It is stated that some of the coalmasters 
have admitted the reduction to be unnecessary in some in- 
stances. A considerable number of colliers have obtained 
work at the pits at which no notice was given. 

Artesian Well at Torquay.—The Torquay Brewing Com- 
pany have adopted the process of the Dissiced Bering. Com- 
pany for sinking an artesian well. 


The Welsh Iron Trade.—Business in connexion with iron 
is still very dull in Wales, and there is really no prospect of 
improvement. Makers are compelled to bring prices to the 
very lowest point, or nothing but inactivity must prevail. If 
prices and the cost of manufacture can be sufficiently reduced, 
there is a probability that, as the spring approaches, there 
will be a little more animation in business. The same dull 
state of things exists in connexion with the tin-plate trade. 

Merthyr Vale.—An event of some importance has occurred 
in this district. For nearly seven years Messrs. Nixon, Taylor, 
and Co. have been — that locality for the.4 ft. seam, 
and they have now reached the stratum. A great many diffi- 
culties have had to be overcome to secure this result. 





Westen Union TereGrapu Company.—This company has 
dec a dividend of 2 per cent. for the three months ending 
Dee. 31, 1874, payable January 15, 1875. The gross receipts 


for 1874 are Fg eagroy estimated at 9,530,750 dols., 
against 9,282,0 ls. for 1873. On the other hand, the work- 
ing expenses last year to 6,454,089 dols., as com- 


were reduced 
pared with 7,047,016 dols. in 1873. 

Loypon Association oF ForEMEN ENGINBERS AND 
DRavGHTsMEN.—At the annual meeting of this Society, 
January 6th, Messrs. Topple, Carden, and Davis were elected 
por 4 members. Afterwards the balance-sheet for the 

t half-year was presented with the report of the auditors, 
essrs. Vertue Coates. The first document proved that 
the Institution was still progressing most favourably. The 
funds invested for all purposes amounted to 2097/. 7s. 4d. 
whilst the number of members was nearly 300. The balance- 
sheet and report were then accepted unanimously. Mr. J. 
Newton, C.E., who presided, next delivered an address, which 
was in fact a review of the work of the year past, and asketch 
of work to be done in the year to come. It was well re- 
ceived, and when concluded Mr. Newton vacated his post in 
accordance with the rules of the Association. He was, how- 
ever, speedily and unanimously re-elected, and for the seven- 
teenth time consented again to hold the office of President. 
Afterwards Mr. Robert Vinicombe, of the Royal Arsenal, 
Woolwich, was chosen as Vice-President, Messrs. Lowe, 
Moore, and Ray were appointed as junior committee, 





Mr. Welch was named as auditor for the ensuing year, and 
the sitting soon after terminated. 
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BARKER’S HYDRAULIC CONTINUOUS BRAKE. 
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AmonG those who have materially contributed to aid the 
practical development of the continuous brake question is 
Mr. Edward D. Barker, whose hydraulic brake forms the 
subject of the present notice, and which is illustrated above, 
and on the opposite page. This brake has the advantage 
of having been at work on several branch lines of the Great 
Eastern Railway a sufficient length of time to test its merits, 
and it has stood the trial most satisfactorily. These branches 
are the Enfield line, where it has been working for two 
years ; the Loughton branch, where it has been applied for 
nearly three years; and the Stratford and Victoria Park 
branch, on which it has been used for about three and a half 
years to the expressed satisfaction of the engineers of the 
respective lines. Altogether seven trains have been fitted 
on the Great Eastern line. The hydraulic brake comprises a 
pump, a cistern, and an accumulator for collecting and storing 
the power, a regulator, and apparatus for applying that power 
in retarding the speed of the train. Fig. 1 of our engravings 
shows a section of the guard's compartment, in which the 
pump, cistern, and accumulator are placed. Fig. 2 shows the 
arrangement of brake tackle under each carriage, Fig. 3 
being an enlarged view of the brake block showing the 
arrangement for constantly maintaining an equal clearance 
between the block and the wheel. Fig. 4 shows a section 
of the cylinder by which the power is applied directly to the 
brake blocks. Fig. 5 is a front elevation of the accumulator, 
Fig. 6 being a front elevation of the pumps, tank, regulator, 
and friction gear. Figs. 7, 8, and 9 show different sections 
of the regulator, 

The pump is double-acting, and is worked from an 
eccentric on a shaft under the guard’s van, to one end of 
which is attached a friction wheel, which is automatically 
brought into contact with one of the wheels of the van. 
Placed beside the pump is a cistern which holds about 
twenty-five gallons of water, the water being pumped from 
it through a pipe into the accumulator, which is placed at 
the opposite end of the compartment. As the water rises 
in the accumulator, it forces up the piston against the re- 
sistance of a set of spiral springs, the piston rod being 
attached to a crosshead carrying a pair of side rods, the 
lower ends of which are connected to spring plates. The 
springs are held at the upper ends of their tension rods by 
corresponding plates and nuts, which act as stops, against 
which the springs are compressed. The sp are in 
duplicate on either side of the cylinder, as seen at Fig. 5, 


and their maximum tension is equal to 12 tons, or a piston 
pressure of 280 Ibs. per square inch, the piston havinga 
diameter of 11 in., and a stroke of 18 in. 

With the apparatus, so far as we haye described it, there 








Fig 6. | 




















Fig 8. 
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would necessarily be a greater amount of retarding power 
applied toa train of five than to a train of ten carriages. 
In like manner a train of thirty-six carriages would ex. 
haust the water and there would be no effect whatever. 
In order therefore to render the action of the accumulator 
as nearly constant as possible under the constantly varying 
conditions of train-length, a rod which is loaded with a 
spring, as seen at Fig. 5, passes through the cylinder cover, 
dipping into the cylinder a distance corresponding with a 
depth of water sufficient for properly breaking a train of 
twelve carriages. This rod, which carries a stud placed 
just outside the cylinder cover, governs a three-way cock 
which has branches to the cistern, the accumulator, and a 
cylinder placed under the flooring of the guard’s van. 
The piston rod of this cylinder is connected with the link 
which carries the swinging end of the friction wheel shaft 
seen in Figs. 1 and 6. The plug of the three-way cock is 
lengthened and carries a balanceweight and disc at its end 
which has to engage with a trigger supported in a bracket 
fixed on the cylinder. When the governing rod is at the 
bottom of its stroke the passage in the pipe leading from 
the cylinder under the van to the cistern is open, and the 
friction wheel being forced into contact with the van wheel 
by means of a powerful spring, the pumps are started and 
the accumulator is charged with water. The accumulator 
piston in its ascent rgises the rod and the wiper of the 
balanceweight follows the stud until the disc catches the 
trigger and the motion of the weight is stopped. Upon the 
piston arriving at the top of its stroke the stud on the rod 
lifts the trigger and releases the weight, which in its fall 
opens the communication between the disconnecting cylinder 
under the van and the accumulator. The friction wheel is 
thus forced from its contact with the van wheel, and the 
pump is stopped. By this automatic arrangement the 
pressure in the accumulator is always maintained suf- 
ficiently high for any emergency, and for any length of 
train. 

In order to control the passage of the water from the 
accumulator to the cylinders which actuate the brake blocks, 











Mr. Barker uses a regulator shown in section at Fi 
7, 8, and 9, and which is placed alongside the tank with 
which it is connected by a Pipe. It consists of a valve in 
partial equilibrium, which is kept tightly closed by means of 
a spring at the end of the lever seen at Figs. 1 and 8, the 
stem of the valve passing through the valve casing and 
being connected to the lever. Connected also to the 
lever, and seen to the right of the valve, is a small 
cylinder having a piston packed with a cup leather. The 
fulcrum of the lever is midway between the valve and this 
piston, so that any pressure tending to raise the latter closes 
the former. Just below the regulator is a vertical tube 
containing a spiral spring, the tube oscillating on a pin at 
its lower end. One end of the spring presses against the 
upper and closed end of the tube and the other against a 
piston attached to a rod which passes up through the spring 
and out at the top of the tube through its cover, the spring 
serving the purpose of a weight. This rod is connected 
with a slotted handle, which by means of a small friction 
oye Sag easily traverse the lever which is passed through 
the slot. When the handle is in its normal position the 
tension of the spring is taken by a stud projecting from 
the cylinder adjoining the valve. On moving the handle, 
and with it of course the spring and its tubular casing, from 
the small cylinder, the spring is brought into action on the 
lever, and the valve is raised, thus allowing the water to 
flow from the accumulator into the main pipe until the 
pressure in it is sufficient to raise the piston and close the 
valve. As a matter of course, the further the spring is 
moved from the fulcrum the greater will be the pressure 
acting on the piston to close the valve. By this ingenious ar- 
ran; the pressure of the water ng to the main 
pipe may be perfectly regulated, the maximum pressure 
being of course limited to that in the accumulator. 

In order to reduce the pressure in the main pipe, which 
must be done in order to release the brake blocks, a relief 
valve, shown in Fig. 7, is employed. This valve is seated 
in a case cast in one with the equilibrium valve case and 
cylinder. The stem of this valve is connected to a second 
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lever, which is provided with a spring and case similar to 
that already described, so that when the slotted handle is 
moved and water is admitted under pressure to the main 
pipe, the spring acting on the second lever is moved also. 
The tension of the second spring acting on the second lever 
gives the resistance necessary to keep the relief valve closed. 
In order to decrease the pressure in the main water pipe, 
the springs have only to be moved nearer the fulcra of the 
levers, when, the equiltbrium valve being closed and the 
pressure of the spring on the relief valve diminished, it will 
open, and allow sufficient water to return by the waste pipe 
to the cistern, so as to establish the proper pressure inci- 
dental to the distance from the fulcra at which the springs 
exert their tension on the levers. Upon the levers being 
entirely relieved from the action of the springs, the pressure 
in the main pipe will be reduced, the water will return to 
the cistern, and the brake blocks will be released. 

The arrangement for distributing and utilising the 
hydraulic power for the purpose of retarding the train con- 
sists first of a pipe 1} in. in diameter fixed under each car- 
riage. This main pipe is made continuous from the regu- 
lator throughout the whole length of the train by means of 
flexible tubing connected to the pipes by ordinary union 
joints. At each end of the carriage a stop-cock is mounted 
on the pipe, by means of which the water is prevented from 
running to waste in coupling or uncoupling. Each cock 
has a handle, and that at one end of one carriage is con- 
nected by a cord with that of the next. Ifa break away 
should occur the cocks will both be closed, and the brake 
apparatus on the accumulator end of the train will thus be 
prevented from being thrown out of action. From the main 
pipe under the carriages are lateral branches leading to the 
hydraulic cylinders, one of which is shown in section in 
Fig. 4. These cylinders are 4 in. in diameter, and one is 
provided for every wheel to which it is desired to apply 
brake power. Each wheel has two brake blocks, and the 
ram of the cylinder is fixed to the block nearest to it, the 
cylinder itself being connected by a pair of rods to the 
block on the opposite side of the wheel. On the water 
being admitted to the cylinder, or rather on pressure being 
put upon the water already contained in the cylinder, both 
blocks are forced on to the wheel, and with the same amount 
of pressure, so that the forces on either side are in equili- 
brium and no strain is brought upon the axle. The pres- 
sure on the two blocks is double that exerted by the ram, 
because each block travels only half the distance of the 
ram. Should the blocks wear unevenly it does not prevent 
the apparatus acting uniformly, the travel of the cylinder 
itsclf compensating for the distance one block may have to 
travel further than the other, all the blocks being thus 
brought into action at the same time. 

In order to withdraw the brake blocks from the wheels 
upon the removal of the water pressure from the ram, a 
spiral spring is placed inside each cylinder. Upon the ram 
being relieved from pressure, the tension of the spring forces 
a portion of the water back into the cistern for further use, 
and at the same time clears the brake blocks from the 
wheels, The required amount of clearance having been 
given at starting, it is preserved, and the wear of the brake 
blocks followed up, by a neat automatic arrangement shown 
at Fig. 8. This consists of a light rod having at one end 
a slotted eye, which engages with a stud on the axle guard, 
The length of this slot determines the amount of play 
between the block and wheel. At the outer end of the rod, 
where it is attached to the brake block, there is a rachet 
arrangement, by means of which, upon the clearance be- 
coming too great, a tooth is automatically slipped upon the 
application of the brake, and the normal distance again 
established. 

Such is the hydraulic brake which Mr. Barker has 
brought to a degree of perfection which enables it to be 
worked in ordinary practice with great success. Owing to 
the fact that the cylinders and pipes always remain charged, 
the braked’are instantly applied. The use of water as a 
medium also enables the power on each block to be instantly 
increased from a few pounds to the maximum pressure at 
command, Smoothness of action is secured by means of the 
regulator, the hydraulic brake being free from all jerking 
action, as we ourselves have found from several runs made 
with trains fitted with it, notwithstanding the power of the 
brake and the rapidity of its action, A distinction, however, 
should be drawn between the jarring of the brake blocks and 
the jerking sometimes experienced upon their application and 
release. The former is caused by the use of wood blocks in 
which the wearing surfaces may not be of uniform bardness, 
and can be obviated by the use of cast-iron blocks, whilst 
the latter has reference to the action of the brake itself. 
As regards first cost, that of the hydraulic brake, when 
applied to one side of the wheel only does not ex: eed that of 
other brakes similarly applied, whilst the cost of main- 
tenance has been proved to be very moderate. Mr, 
Barker, however, advocates the application of brakes 
power to both sides of the wheel as described above, so a 
to obtain a perfect balance of the forces applied. In order 
to prevent failure of action in winter in thiscountry, a saline 
solution is employed, and is found sufficient, but in cold 
climates a solution of chloride of calcium is adopted. We 
should add that the hydraulic brake is equally capable of 

*being worked from the engine as from the guard's van, 
In fact, two engines and trains are now being so fitted on 
the Midland Railway, where we hope shortly to have an 
opportunity of seeing its working. A train—worked from 
the van—is also being fitted on the London, Brighton, and 
South Coast Railway. 








PUMPING ENGINES AT CHICAGO. 

WE publish this week a two-page engraving of a pair of 
pumping engines erected the year before last at the Chicago 
Water Works—works of which we gave a full account in 
former volumes.* As will be seen from our illustration the 
engines are of the beam type, and are coupled, the cranks 
being at right angles. The steam cylinders, which are 
70 in. in diameter with 10 ft. stroke, are fixed upon the 
upper bedplate, which is supported by four 9 in. columns 
springing from the lower bedplate. ‘The steam and exhaust 
valves are of the double-beat equilibrium type, and are 
actuated by the valve gear known as the “ Sickle’s cut-off.” 
The side pipes and all other parts of the “fronts” are 
polished, and the cylinder lagging is cased with black walnut, 
with a heavy brass moulding at top and bottom. Between 
the side pipes of the cylinders is fixed a cast-iron frame on 
which the steam and vacuum gauges, as well as a clock and 
revolutions counter, are neatly arranged. 

The crossheads are guided by slides fixed to the cylinder 
covers, and attached at their upper ends to the entablature, 
there being no parallel motion. The main columns which 
support the main centres are 24 ft. 74 in. high from the 
base of the pedestal to the top of the cap, and weigh 17 tons 
each, ‘The pedestal is 6ft. 4 in. in diameter. The main 
shaft of each of these columns serves as an air vessel, being 
connected to the check-valve chamber by a 30 in. main, 
while the lower sections of the columns, beneath the engine 
room floor, and between the upper and lower bedplates, form 
the condensers. 

The upper bedplate of each engine is 39 ft. 3} in. long, 
6 ft. 9in. wide at the cylinder end, 7 ft. 10}in. wide at 
the crank end, and 3in. thick. These plates are heavily 
bracketted, and each weighs 19 tons. At the cylinder 
ends these plates rest, as we have said, on cast-iron 
columns, while at the crank end they bear directly on stone 
foundations. The lower bedplates are each 29 ft. 7} in. 
long, 7 ft. 6 in. wide at the pump end, and 7 ft. at the other 
end. The weight of each is 18 tons. The plates are fitted 
to a stone foundation throughout their length. The upper 
and lower plates are secured to the stone foundations by 62 
bolts from 2in. to 3in. in diameter, and ranging from 
6 ft. 6 in. to 30 ft. in length. 

The beams are of cast iron and are 28 ft. long between 
end centres, 6 ft. deep in the middle, and 2 ft. deep at the 
ends. They have webs 3$in. thick, with heavy top and 
bottom flanger, and weigh about 20 tonseach. The con- 
necting rods, cranks, and crankshaft are of wrought iron 
and got up bright. The flywheel is 25 ft. in diameter, and 
has eight arms and a rim 20 in. deep and 12 in. wide on 
the face. The weight of the wheel is 33 tons, and the rim 
is turned and polished. : 

The air pump ef each engine is worked from a point in 
the beam between the main centre and the point of attach- 
ment of the connecting rod. It is single acting, 45in. in 
diameter and 4ft. 6in. stroke. The valves are of india- 
rubber working on brass seats. The condenser is as we 
have said formed by the lower section of the main column. 

The main water pumps are situated directly beneath the 
steam cylinders and are of a modified bucket and plunger 
type. Each pump is 57 io. in diameter, with, of course, the 
same stroke as the steam pistons, namely, 1¢ ft., and each 
has a plunger 40 in. in diameter, this plunger being con- 
nected to the steam piston by a 74 in. piston rod. Instead, 
however, of the discharge of the water taking place through 
the bucket as in the ordinary bucket and plunger pump, it 
takes place through an annular chamber which surrounds 
the pump barrel, the delivery valves, twelve in number, 
being fitted in this chamber. The suction valves, fifteen in 
number, are fitted to a diaphragm plate directly below the 
pump barrels. All the valves are of gun-metal, and are of 
the double-beat type and 15 in. in diameter. The pumps 
are situated below the surface of the water in the well, and 
the annular chamber, which we have mentioned as forming 
the delivery passage, is provided with a branch leading to 
a check-valve chamber containing a cast-iron double-beat 
check valve 36 in. in diameter. To the check-valve 
chambers the 36 in. mains leading to the city are con- 
nected. 

‘The engines are supplied with steam by three boilers each 
20 ft. long by 12 ft. in diameter, these boilers, notwith- 
standing their large diameter, being made of only 3 in. and 
4 in. plate. The boilers are traversed by six flues and sixty- 
five 5} in. tubes. We hope, hereafter, to be able to lay full 
particulars of these boilers before our readers. 

The engines we have described are run at an average 
speed of eight revolutions per minute, and they have, we 
believe, given every satisfaction. They were erected under 
the diveetion of Mr. Dewitt C. Cregier, the mechanical en- 
giveer to the Chicago Water Works, the engineer to the 
city of Chicago, under whom the water works generally, 
and other public works connected with Chicago, have been 
ably carried out, being Mr. E. S. Chesborough. 








Pripravux'’s Firgpoors: Errata.—In Mr. Prideaux’s 
letter, published by us last week, the following misprints 
veeur :—On page 19, paragraph 6, for “ tubes 3} in. inside” 
read “tubes 2} in. inside ;” on page 20, paragraph 2, for 
‘steam power pressure” read “ power ;" and on same page, 
third column, paragraph 2, “ for changes more or less patent ” 
read “for changes more or less potent.” 

yr} oy were ope . a “= 242, 253, and 288, 
and vol. ix., 97 and 277. ing engines at 
these works Sone ine illustrated end deoibe by uson pages 
558 and 659 of our fifth volume. 








THE LATE SIR WILLIAM FAIRBAIRN. 


Ws have received the following for publication :— 

Copy of Address to Lady Fairbairn, presented by the Vice- 
*residents and Executive Committee of the Manchester 

Steam Users’ Association on the Death of Sir William 

Fairbairn, Bart., F.R.8., LL.D., §c. 

Manchester, Sept. 1, 1874. 

* PP Lapy a 

EAR Mapam,—We, the colleagues of the late Sir William 
—— on Ra of the Steam bow 4 iation, 
lesire very respectfully to express to your hip our pro- 
found pathy on the a loss a sustained 
by his cae lamented death. ut 

Mee to assure you that, so far as it may be possible to 
offer s of comfort and condolence to your afflicted mind 
and heart, we share, in a very high degree, those feelings of 
eeatane Stgeay ond sespest Ruy Sas of Sir Willi 
Fairbairn which we know are experi by every one 
whose good fortune it has been to have enjoyed his friendship 
and acquaintance. 

It has been our happiness to have been associated with him 
for many years in the management of an Association of which 
he was ood. pened and founder—the object of which is 
one of practical regard for human suffering and the safety 
of life to a large class of working men, no Bes than for the 
mag a of scientific inquiry on questions of vast public 
utility. 

Under Sir William’s sagacious and able chairmanship our 
Association has acquired a hold on the public mind which, to 
pratitys distinguished founder, must have been unspeakably 
gratifying. 

With your ladyship’s kind permission we hope to have the 
honour and the pleasure of placing in our -room a 
marble bust, by an eminent goulpte, of our late admirable 
President, and trust we may be allowed the favour of dupli- 
cating the bust which you possess. 

We will not multiply words in this brief record of our 
opinions and views. 

His important works are his enduring monument, and will 
ever live in the regard of his thoughtful fellow-countrymen. 

It is not enough for us to say that we respected and 


honoured him, for we loved him for his many fine qualities - 


of heart, and shall never cease to revere his memory. 
We have the honour to be, dear Madam, 
Your ladyship’s very humble servants, 
JosEPH WuItTworth, ° 
Zaomae Basser, | vies. Presidente 
Joun Penn, 
EXECUTIVE COMMITTER. 

James Petrie, Jabez Johnson, Charles Heaton, Thomas 
Schofield, Henry R. Greg, William Roberts, Samuel Rigby, 
Charles F, Beyer, James Taylor, Adam Dugdale, Wright 
Turner, Louis J. Crossley, Edward W. Wrigley. 

Copy of Reply Sir Thomas Fairbairn to the Vice-Presi- 
dents and tive Committee of the Manchester Steam 
Users’ Association on receipt of their Address ented to 
Lady Fairbairn on the death. oF Sir William Fairbairn. 

bridge House, Bishopstoke, December 26th, 1874. 

My pgar Mk. Masoy,—I received on Thursday evening 
the case containing the beautiful volume “ In Mansion 2 
from the Vice-Presidents and Council of the Manchester 
Steam Users’ Association, and yesterday I fulfilled your wishes 
by presenting it to the Dowager Lady Fairbairn. My dear 
mother desires me to assure you that no Christmas Day greet- 
ing could have been more consolatory to a widow’s sorrow- 
ing heart than this most touching address. 

e distinguished men whose names are appended to it 
record not only their admiration of Sir William Fairbairn’s 
career and public services, but they state that they “loved 
him for his many fine qualities of heart.” The exquisit> 
form in which this valued testimony is enshrined will be 
retained and guarded by my family as one of its most pre- 
cious heirlooms. 

I have always looked me the foundation of the Steam 
Users’ Association as one of my father’s most useful and most 
honourable achievements. It was at all times a source of 
great joy to him that the persistent and unwearied support 
of yourself and colleagues had made the Association which 
he founded instrumental in saving hundreds of valuable 
lives. He advocated the system of inspection as against that 
of insurance with unswerving constancy; and I cannot help 
per: Pore = ee lettin an world’s 
en w such asystem applied with t 
profit to human life and or mang In connexion, firinatenee, 
with the —_ prensa ps, 
ness might be avoided, how much ity be 
and how many lives be saved, if in men tile Soineet 
this country were subjected to careful searching and periodi- 


inspection. 

“ Duty to others and not gain to ourselves” has been the 
mainspring of your admirable Society, and a strict perform- 
ance of this solemn obligation during a period of now many 
years has given your Association the reputation, authority, 
and power of usefulness which it now deservedly enjoys. I 
can wish no more honourable association of merit with my 
father’s memory than that the sphere of your labours may be 
greatly | ee. - that = ev reap the reward of public 

e for an object t utility u 
omen 
lam, my dear Mr. Mason, yours very truly, 





Hugh Mason, Esq. OoMAS FarIRBAIRN. 
Fuet ror toe Granp Truyx.—It is that next 
November, when the Montreal branch of Delaware and 


A 
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Hudson Canal Railway Com from Whitehall, 
foot of Lake Champlaya, along ihe left shore of the Lake, 
joi ilway of Canada at Rouse’s Poin: 
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We give with the present number a double-page Plate of 
Pumping Engines at the Chicago Water Works. The 
description for this Plate will be found on page 80. 
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SANITARY RETROSPECT FOR 1874. 

In attempting to give a summary of the various 
phases of sanitary progress during the past year, we 
may commence by stating that more active interest 
in each department of sanitation has been observed 
than during any previous year. The lull in political 
matters, the general prosperity of the country, and 
other causes, have all combined to produce this 
favourable result. The public mind in fact been 
sufficiently calm to weigh many of the most impor- 
tant questions relating to sanitary science, and local 
prejudices and personal interest have been frequently 
given up for the general public good. By reference 
to the index of our last and preceding volumes there 
will be found the names of a large number of subjects 


that we have taken up for description and discussion. 


many important inventions, improvements, and sug- 
gestions all tending to the solution of many of our 
sanitary and analogous social problems. 

As might be expected the most eg question 
of the year has been that interminable difficulty the 
Disposal of Sewage. For all practical purposes we 
cannot perceive that the question is any nearer solu- 
tion than it was when we gave our Sanitary Retro- 
spect for 1873. Perhaps the most hopeful sign of 
last year was that afforded at the conference of the 
Society of Arts, held on December 10, and fully 
reported in ENGINEERING in the following week (see 
page 480 in our last volume), But the meeting 
referred to, which had for its object a discussion on 
the ‘ Pollution of Rivers,” ended in no further 
result than a general vote acknowledging existing 
evils and the necessity of remedy. No feasible plan 
was suggested for the disposal of feecal matter, house 
refuse, manufacturing waste, &c., as now allowed to 
enter most of the rivers and small streams of Great 
Britain. The only methods of treating water-carried 
sewage so as to purify it before discharge into rivers, 
that were suggested, emanated from companies or 
individuals personally interested in the matter. 
Without here naming them, it may be briefly stated 
that so far as we have been able to gather informa- 
tion that we could rely on, not one company formed 
for disposing of, and utilising sewage has yet suc- 
ceeded in showing a favourable balance-sheet; on 
the contrary, by referring to the daily share list their 
stock is at a heavy discount, and in more than one 
case actual break down has only been prevented 
during the past year by the forbearance of the share- 
holders, or by subscription of additional funds to 
supply the loss of the entire original capital, as was 
the case with the Native Guano or A B C Company. 
Towards the close of the year the a Sewage 
Company commenced actual work with the sewage 
of Hertford, and when their operations are more 
advanced we shall draw attention to them in practi- 
cal detail. General Scott’s lime and cement process 
seems to have resulted favourably ; but at present, 
as with all the chemical precipitation methods, it is 
only in a tentative condition. The various other 
schemes for sewage — now at work are equally 
experimental in their character, Mr. Hope can alone 
furnish an excellent specimen of irrigation results 
on the large scale; thanks to his perseverance and 
extended agricultural knowledge. Examples of 
minor successful results may be found at Aldershot, 
Croydon, and at the Earl of Warwick’s farm, near 
Leamington. The great difficulty of getting land 
near large towns is a serious obstacle to irrigation 
farms. In some cases Mr, Bailey Denton’s method 
of intermittent downward filtration has succeeded, 
and we think it probable that, during the present 
year, its use will be much extended. 

In regard-to the legislation of the past session, 
two important Acts were passed—one having for 
its object the amendment and extension of the 
Public Health Act of 1872, and the other, the re- 
pression of certain noxious trades in the metropolis, 
or at all events their regulation in regard to the 
mode of their being carried on. The Sanitary Laws 
Amendment Act, just alluded to, has for its object 
to bring a certain amount of pressure on local 
authorities previously remiss in their duties, the 
performance of which may now be enforced by writs 
of mandamus. Provision is also made that every 
urbanauthority, when required by the Local Govern- 
ment Board, shall at once take steps for the proper 
cleansing of the streets, the removal of house refuse, 
&c., under heavy penalties in case of neglect. Power 
is given for the purchase of buildings, dams, weirs, 
&c., which may hinder efficient sanitary measures 
being carried out; public and private wells afford- 
ing polluted water may be stopped, Other excel- 
lent provisions are contained in the Bill, which, 
however, can after all be only considered a piece of 
patchwork legislation. A semi - official statement 
was made, however, towards the close of the year, 
that the Government intended during the next ses- 
sion of Parliament, to introduce a comprehensive 
scheme especially dealing with the pollution of rivers 
by sewage. About the same period Sir John 
awkshaw was appointed a special Royal Commis- 
sioner to examine into and report on the state of the 
Clyde. It is highly probable that his report may 
to a large extent become the basis of future legisla- 
tive action, the reports of the Royal Rivers Pollu- 
tion Commissioners being also*taken into account. . 

Next to and of equal importance is the question of 
the Water Supply. This excited greatattention during 


much more than half the usual rain having fallen 
during that period. Consequently, with the excep- 
tion of London, Glasgow, and Manchester, every 
town and village suffered from deficient supply. In 
some cases the latter was entirely restricted to the 
watery of absolute domestic want. In many of the 

gest towns, had an extensive fire broke out, it 
would have been impossible to have extinguished it 
from want of water. Many schemes were brought 
before Parliament for improved water supply, and 
several Bills were that perhaps would have 
otherwise been delayed to another session had not 
imminent necessity stimulated our legislators. It un- 
fortunately too frequently happens that unless some 
sudden calamity springs up, our national lethargy 
in regard to many social matters gives rise to 
dangerous delays. ‘There is no doubt that our rain- 
fall is infinitely greater than sufficient to supply all 
our wants. We need not, however, here enter into 
a discussion of this point. This has been fully done 
in an article on ‘ Water Supply and Storage” at 
page 284 in our last volume, in reference to the 
metropolis and provincial cities. We would - 
cially draw attention to the estimates of Mr. Bailey 
Denton in respect to our natural sources of water 
given at page 285, where some valuable statistics 
are afforded showing the enormous resources at our 
command. 

But beside quantity, the quality of our present 
water supply was much the subject of discussion 
during 1874,. To a very large extent our towns are 
supplied by rivers receiving the sewage of places 
during their whole course. The metropolis is thus 
circumstanced, nearly the whole of the southern 
supply being drawn from the Thames above Ted- 
dington, where the tidal flow ends. Towards the 
close of 1874 strong complaints were made against 
the supply by the Chelsea Water Works Company 
for the turbidity of the liquid. During the three 
last. weeks in December the New River water, while 
clear, presented occasionally a brown tint, although 
in this case extensive filter beds are in constant 
operation. Of course Glasgow and Manchester 
maintain their former reputation for excellent water, 
simply because the supply for either is drawn from 
sources incapable of contamination. 

Towns are not the only sufferers in regard to 
water. In many small places in Great Britain, and 
even in some moderate-sized towns, the supply is 
almost exclusively derived from public and private 
wells. ‘The soil adjacent to these being porous 
allows of the infiltration of polluted water from 
adjacent sewers, privies, &c. A large amount of 
typhoid disease was traced directly to such sources 
during 1874, and in some cases immediate steps were 
taken to abate the evil. One great object of the 
Sanitary Laws Amendment Act was to provide for 
such cases; but unfortunately the Bill could not 
point out how better water could be obtained. In 
this as in many other cases, therefore, necessity 
becomes law, and so, for a long time to come, the 
inhabitants of small towns, &c., will have to drink 
impure water, because none other can be obtained. 
It is thus evident that the sewage and water question 
must, necessarily, be dealt with together in any com- 
prehensive scheme of sanitary legislation. In re- 
ference to the sanitary reform of our villages, we 
would refer to remarks on that subject given in our 
issue of November last at page 367, in the form of a 
paper read by Mr, James Howard, of Bedford, before 
the Farmers’ Club, 

Without entirely adopting the death-rate as a test 
of the sanitary condition of a town, we yet cannot 
but consider it as a very important indication. An 
instance of this will be seen in an article on ‘‘'The 
Disposal of Sewage, &c., at Rochdale,” at page 498 
in our last volume. Referring, however, to the 
Registrar-General’s report, published weekly, we 
find that temperature, rainfall, &c., have most im- 
portant effects. , For the purpose of illustrating such 
causes on public health, we shall select two periods 
during the year 1874. ‘The early portion, in fact 
almost toward the close of the year, was character- 
ised by only moderate changes of temperature, and 
but moderate rainfall. But, in December, a most 
severe winter set in, one, in fact, that had not been 
experienced for upwards of a dozen years ploy 
We select, for our purpose, the second week in 
August as a summer month, and the third and last 
week in December as a winter one, 

From the Registrar-General’s return for the week 
ending August 15, the mortality from all causes Was 
at the average rate of 26 deaths in every 1000 





1874, owing to avariety of causes. The firsthalf of the 





In these articles our readers will find the details of 





year was noted for its extraordinary drought, not 





persons living. The annual death-rate was 19 per 
000 in Edinburgh; 27 in Glasgow; 27 in Dublin; 
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But from a similar return for the third week in 
December, the mortality from all causes was at the 
rate of 31 deaths annually in every 1000 persons, 
The annual death-rate was 31 per 1000 in Edin- 
burgh ; 50 in Glasgow ; 27 in Dublin ; and in London 
25 per 1000. The temperature nearly averaged 32 
deg., often falling to 25, and once to 18 deg. 

During the last week in December the death-rate 
was still higher. The mortality from all causes was 
at the average of 41 deaths annually in every 1000 

srsons living. ‘The annual death-rate was 42 in 
Rdinburgh ; 60 in Glasgow; 45 in Dublin ; and 37 
in London, ‘The increase was almost entirely due 
to diseases of the respiratory organs. The mean 
temperature of the air at Greenwich was 28.8 deg., 
or 8.5 deg. below the average of the 50 —— 
years, ‘The lowest temperature was 18.5 deg. 

Now, it is evident from these two instances that a 
great variation in temperature must largely invali- 
date the death-rate as a test of good or improved 
sanitary conditions. A low temperature carries off 
rapidly those affected by diseases of the lungs, &c., 
while it diminishes the danger arising from typhoid 
diseases; while an increase of temperature favours 
the latter, and lessens those of the kind dependent 
on affections of the respiratory organs. Bearing on 
this point, the following ‘Table will be of present and 
permanent interest, It is extracted from the Regis- 
trar-General’s report for the week ending December 
19th above alluded to :— 





are seriously defective in this 
evils of overcrowding among the lower classes are 
introduced into middle-class houses, although, 
perhaps, in a modified form. 

Our means of artificial illumination might be made 
frequently of great service in improving ventilation 
in public and private buildings. This leads us here 
to notice the serious increase in the price of gas 
which occurred during 1873-74. In our two last 
volumes we have entered into a full discussion of 
the so-called gas question, and shall, therefore, only 
refer to our articles on the subject, Itis satisfactory 
to know that in the present year the price of gas 
will be generally lowered. 

‘The Factory Act of 1874 was especially arranged 
for the sanitary benefit of women and children em- 

loyed in textile manufactures. Its provisions are 
intended not only to limit the hours of labour of 
such persons, but also the ages at which young 
persons may be employed. Under the head of 
‘** Factory Legislation ” we have given full details of 
this measure in our last volume. 

Such is a summary of some of the most important 
points which arose during 1874 in regard to sanitary 
matters, It is satisfactory to find that public health 
is now the most prominent of all questions before 
corporations and boards throughout the 
kingdom. It is true that their full discussion has 
been much tinetured with party feeling and local 
prejudices. Bat all these and many other difficulties 
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Weekly Escess of Deaths 
by Cold in 
Estimated Population, divided by | ; Annual Rate of Mortality 
Number of Weeks ina Year. | Six Weeks | Five Weeks | per 1000 by Excess of 
AGE). | ending ending Cold in 
Feb. 24, 1855} Dec. 19, 1874 
over the over Deaths ————_—_—— 
- _ Avera g. |in pre-eding | Six Weeks | Five Weeks 
1855 1874. Five Weeks. of 1855. of 1874. 
All Ages. 48,826 65,176 328 681 6.7 8.9 
o— 20 361 27,830 70 192 3.4 69 
20— 16,811 21.747 83 47 2.0 2.2 
40— 8.673 11,548 65 109 7.5 9.4 
60— 2,804 8,799 126 178 44.9 46.9 
80 and upwards. 187 252 34 55 181.8 218.3 




















During the last and pee years much atten- 
tion has been paid to the evil sanitary results aris- 
ing from Afmospheric Pollution in our manufacturing 
districts, arising from gaseous matter and dust 
resulting from chemical and other manufactories. 
‘To these questions we have devoted several articles 
in our last volume. Hitherto little attention has 
been paid to this important point, but the reports 
of Dr. Angus Smith in respect to the working of 
the Alkali Act, and the reports of several of the 
Factory Inspectors have brought to light several 
causes of disease not hitherto isolated in respect to 
their causes. ‘I'he action of metallic vapour, &c., in 
mining and smelting districts has also been shown, 
during the past years, to have a very important 
influence in Eisininn the health of such localities. 
Some very interesting investigations have been car- 
ried on in meteors in respect to this subject, accounts 
of which appeared in the report of the Local Govern. 
ment Board (England), published last July. 

The subject of Overcrowding engaged much atten- 
tion throughout England during 1874. The reports 
of medical officers and others disclosed a state of 
things which, whether in regard to physical or 
moral considerations, are a disgrace to civilisation. 
In many places the so-called houses were worse than 
ordinary stables, As many as ten persons of all 
ages and both sexes have been seen huddled in one 
* cottage,” consisting occasionally of\ two small 
rooms, but in many instances of oae room alone. 
Nothing can tend more effectually to the production 
and propagation of zymotic diseases than this state 
of things. Public attention was specially drawn to 
the subject during 1874 through an outbreak of 
small-pox at Newmarket, but which was only a type 
of scores, if not of hundreds, of other places, It is 
to be hoped that this overcrowding will become the 
subject of legislation during the ensuing session. 

Closely connected with this is Ventilation. ‘This 
subject seems of late to have almost escaped 


attention. In an article in our last volume we pointed 
out glaring instances of bad ventilation, as, for 





may be promptly overcome by comprehensive legis- 
lation, We sincerely hope that during the next 
session of Parliament the Government will take the 
matter boldly in hand. Plenty of information exists 
in regard to the facts of the case, and it now only 
remains to use those facts in such a manner that the 
exigencies of public health may be fully satisfied. 
The question must be treated in a national point of 
view, and from no party aspect. 








THE “WARMING” OF RAILWAY 
TYRES. 

In a letter on “ Railway Engineering,” which we 
publish on another page of the present namber, the 
writer, Mr. Robert Wilson, quotes, from a leader in 
the 7imes, a statement to the effect that the action of 
frost on railway tyres is unworthy of consideration, 
because the tyres become “ speedily and uniformly 
warmed by friction against the rail.” The writer of 
the article thus quoted has evidently never placed 
his hand against a tyre, after it has been running 
under a train on a cold day, or he would scarcely 
have made such a statement. Practically, as all 
railway men know, no perceptible warming of tyres 
takes place, and a slight investigation of the theory 
of the matter will show that this result is just what 
might be expected. 

Of the power expended in hauling a train, the 
only portion which can exercise any effect in heating 
the tyres is that absorbed in overcoming the rolling 
friction of the tyres on the rails, as distinguished from 
that required to overcome the friction of the axles 
and atmospheric resistance. But this rolling friction 
forms but a very small ayer of the total resist- 
ances, and can rarely considered as exceeding 


2} Ib. per ton of rolling load, Assuming a —— 
tyre to carry a load of two tons, therefore we should 


have 2x 5280 x 2.5=26,;400 foot-pounds of work 
exerted per mile in overcoming the rolling friction. 
Dividing this product by 772, or Joule’s equivalent, 





into heat of the above quantity of work. If we 
suppose—as is pay fair—that this heat is 
equally divided between the tyre and the rail on 


which it rolls, we shall have _ = 17.1 pound- 


degrees of heat available per mile for warming the 
tyre. 

But a 3 ft. 6 in. carriage tyre will weigh about 
4 cwt., and taking the specific heat of iron as 0.1138, 


we bare... =. © m i 
48 x0.1138 0.335 deg. as the rise of 
temperature of the tyre per mile run, supposing that 
it was oe to no refrigerating influence. In 
other words, after running a hundred miles, it 
would have received rather less heat than would be 
= with bya gallon of water in cooling from 
oiling point to 62 deg. Of course the refrigerating 
effect to which a tyre is exposed during its ge 
through the air is far more than enough to balance 
such a slight heating, and hence, as we have said, 

tyres practically do not become warmed at all. 

We should not have considered it worth while to 
notice this statement about the warming of tyres 
had it not appeared in an article to which the Tims 
gave its most prominent position. As it is, it may 
be as well to point out its utter fallacy. It may be 
remembered by some of our readers that when the 
disastrous Wigan accident occurred, the Zimes had a 
leader in which it spoke of the rails becoming 
** nearly red hot” nly ne the heavy traffic our main 
lines had to carry! This remark was so absurd as 
to carry its own confutatiou, but the more specious 
way in which the “‘ warming up” theory is now set 
forward may, perhaps, deceive the unwary, and we 
have therefore exposed it. 








GERMAN MINING AND IRON 
INDUSTRIES. 


BEFORE commencing the publication of a series of 
periodical reports upon the mining and iron industries 
of Germany, to be furnished to us from the engineer- 
ing office of Mr. Franz Biittgenbach, of Diisseldorf, 
it will be expedient to introduce the subject by a 
retrospect of the past year ; especially as compared 
with the four preceding ones, it has been attended 
with much misfortune and brought serious calami- 
ties. Between the years 1870 and 1873 these 
industries reached in Germany such a state of pro- 
sperity that those connected with them not only 
realised a fair return upon their invested capital, but 
many of the mining and iron associations declared 
dividends of from 30 to 35 per cent. The value of 
stock increased, and shares, the par value of which 
was 100, frequently rose to 250 and 275. In conse- 
quence, rash speculations became the rule, new 
ventures of every kind were launched, existing 
companies were extended, modified, or amalgamated 
with other associations, until, in many cases, they 
became unmanageable from their magnitude, and 
their working capital exceeded in amount anything 
that had been known before in the country. Asa 
consequence of this fever of general speculation, of 
creation, amalgamation, or extension of companies 
and industrial establishments, the price of labour 
and materia!s, especially the latter, rose rapidly. 

As a matter of necessity, this state of unnatural 
activity had to be succeeded by a period of reaction 
commencing with the beginning of the past year, 
and still exerting its influence in the mining and 
iron industries throughout the country. 

Comparing the value of stock during January, 
1873, with the value in December last—that is to 
say, the stock of sound associations, working on a 
su tial basis—we find that there exist astonish- 
ing changes, reaching often 75 per cent., and this in 
the case of companies, the actual value of whose 


wopety has uot depreciated, the redaction being 
caused by the existing state of business. 


For example, the shares of the Dortmund Union 
in February, 1873, were quoted at 230; in February, 
1874, they were 67; and at the end of December, 
1874, 314. Such figures for themselves when 
it isremembered that the Dortmund Union is a sub- 
stantial association. 

The balance-sheets for the year July, 1873, to 
June, 1874, and which have been lately published, 
have brought the price of this class of stock to its 

resent level. Most of the works show enormous 
osses on the year’s transactions, some of them being 
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of a magnitude wholly unexpected, sweeping away | Glasgow, and consequently can fully endorse the| The water supply of Glasgow is both excellent 
in the more favourable cases the whole of the reserve | statements of the "Gentiaokahens ' and large, far pwn in both ts that of the 


funds accumulated through a number of years, and 
in many instances involving the associations in heavy 
debt. For example we may quote the following 
works, standing amongst the first in Germany for 
good management and favourable location :— 

£ 


Bergi Gruben und Hiitten Verein, near Diis- 

seldorf, 150,000/. capital, shows a loss of 17,378 
Westphalische Draht Industrie, near Hamm ... 29,382 
Neu Bergwerks Verein, Westphalen, 

showed in 1873 a profit of 45,000/., in 18748 


loss of ose eco pe A i one 4,500 
The Prussian Iron and Mining aay show by the 








balance-sheet of their Vulcan Iron Works, near Duis- 
burg, aloss of ... ‘ab mb eco + ceo €6- 44,688 
Reduced value of their mines 22,188 

Total ..  o» 66,811 

Deduet profit on coal mines... 33,029 

Total loss 83,782 


The Styrum Rolling Mill at Oberhausen, works | P 


which paid during the last 10 years an average 
dividend of 10 per cent., and during 1873, of 30 per 
cent., shows a loss of i3,200/. An iron works in 
Lorraine, with a capital of 360,000/., has lost 
22,1602. 

These enormous losses are chiefly caused by the 
depreciation in the value of stock and properties ; 
thus the Lorraine company just mentioned, wrote 
off 12,880/., as loss from depreciation, The Hoerder 
Iron Works deducted 21,213/., and still declared a 
moderate profit. 

The foregoing figures illustrate and explain the 
fluctuations of the share market, but their present 
depreciation, at all events, has a reassuring influ- 
ence, as it willeffectually check rash speculation for 
some time to come. 

From the beginning of 1873 to the end of 1874, 
the value of products fluctuated to a marvellous 
degree. The Styrum Company says, in its report 
for 1874, that no less than 60 per cent of the value 
of pig iron in stock had to be written off to show 
the present value of the company’s property. 

Pig iron selling for 9/. 12s. the ton in 1873, 
cannot find purchasers now at 4/. 10s. In the face 
of such fluctuations, it is impossible that trade 
should be active, and considerable time must elapse 
before a normal condition will be re-established. It 
may, however, be fairly assumed that the crisis is 
well passed, and though the country still suffers 
from the disastrous consequences, it is ever tending 
toward renewed prosperity. 

Most of the coal mines, and not a few of the iron 
works, show a profit; the latter having derived their 
revenue from om contracts at high prices, and 
which, when these were filled, closed their works for 
atime. The prices of coals, which at the end of 
1873 varied from 31s. to 36s. per ton, has now 
sunk to 18s., and if the former rates i large 
profits, but a small one must remain on the present 
price. A reduction in the price of coal and labour is 
absolutely necessafy, and as these two elements sink 
to a lower level, the industrial prospect will improve, 
and with the improvement other evils will disappear, 
amongst them the high railway transport charges. 

Altogether prospects may be regarded hopefully, 
but the report with which we shall commence the 
series above alluded to will probably contain but 
little, the first month of the year being alwaysa dull 
one, while the inclemency of the weather generally 
retards the mining and iron industries. 








THE RIVER CLYDE. 

In an article which appeared in ENGINEERING on 
August 14, in our last volume, we pointed out some 
of the most prominent causes of pollution of the 
Thames, and incidentally noticed similar circum- 
stances in regard to other rivers in the United 
Kingdom. In respect to engineering, chemical, and 
analogous manufactures, the Clyde, which runs 
through Glasgow, is barely second in importance to 
the metropolitan river. It has, however, been re- 
cently placed under higher supervision by the ap- 
pointment of Sir John Hawkshaw as a Royal Com- 
missioner to inquire into the causes of its pollution ; 
and in this inquiry we think he will meet with little 
difficulty in respect to such causes, as they are too 
patent to escape notice. 

The Royal Rivers Pollution Commission, in their 
report specially referring to Scotland, the fourth 
report, oe yee about two years ago, gave an ac- 
count of the causes of the pollution of the Clyde. 
We have had a much more lengthened experience 
of such causes, due to a residence of several years in 








Hamilton, a few miles distant from Glasgow, on 
the upper stream of the Clyde, may be considered 
as the first source of pollution. But this is com- 
paratively trifling, as the distance by the river course 
to Glasgow gives all chances of oxidation to remove 
any danger from sewage contamination. With the 
exception of the results of the heavy falls of rain in 
of the year, and the melted snow in winter and 
spring, sending down such heavy “freshets,” loaded 
with clay, &e., that even pass Rutherglen Bridge, 
the Clyde may, generally speaking, be considered 
a comparatively pure river. At all events it may be 
safely stated that until the arrival of the stream at 
the weir, below Glasgow Green, no possible danger 
can arise from any kind of contamination to the 
health of the neighbourhood, few houses being 
on the banks. ‘The river has long been, on the 
banks of the Green, a favourite resort for bathing 
and frequent analyses that have been 
e at this point show that at least the Clyde 
may there favourably contrast with the Thames, say 
at Kingston. 

But below the weir, that is just lower than Glas- 
gow Green, circumstances instantly change, The 
water becomes literally loaded with sewage, waste 
from dye-works, chemical factories, and every 
abomination that a population of some 600,000 per- 
sons can cast into it, The total amount of manu- 
facturing refuse cast into the Thames between 
Blackwall and Battersea would bear but a small 
proportion to that which the Clyde receives between 
Glasgow and Renfrew. Putting aside the accidental 
circumstance of enormous manufactures of all kinds 
we may specially notice the fact thatthe Clyde, within 
the limits we have just named, is so geologically 
placed that the entire drainage of the area must fall 
into the river. There is none of the chance of ab- 
sorption by soil which exists in regard to the bed 
of the Thames; the subjacent strata of the Clyde 
admits of no such relief, hence sewage, surface, 
subsoil, and all other liquids rush into the Clyde to 
an extent that could scarcely be believed, except by 
those whose daily experience had brought them into 
contact with the facts of the case, 

A trip from Glasgow to Dumbarton in summer 
time, especially early in the morning, would remind 
the Londoner of the state of the Thames some 
twenty years ago, intensified, however, by a narrow 
river, less in width than the Thames at 
and yet conveying an amount of contamination 
equal, for all pe purposes, to that of the 
metropolis at the period we have referred to. We 
write on an almost daily experience gathered during 
a period of six years between Glasgow Bridge and 
Greenock, en route to Dunoon, Inellan, and Rothsay. 
Of course the offence of the Clyde was restricted, 
except at very low tides, to that portion which sub- 
sists between Dumbarton and Glasgow, and more 

roperly within lesser limits; for just above Dum- 
m and Bowling, where the narrow river 
suddenly expands into an estuary, varying from one 
to several miles wide, nearly seven, we believe, 
between Greenock and Helensburgh, which have in 
comparison with the Thames the relative position of 
Gravesend and Tilbury Fort, except that in the 
latter case the Thames is only about one mile wide. 

This will be a very important engineering ques- 
tion in determining what is to be done with the 
sewage of Glasgow. At present we deliver the 
sewage of London into the Thames at a distance 
from the metropolis where the river is but a few 
hundred yards wide. At the same distance, or nearly, 
from Glasgow, the sewage of the latter might be 
delivered into an estuary comparable to that which 
exists on the Thames—say at Southend and Sheer- 
ness. But on the Clyde there is no, what we may 
call, ‘‘ delta” influence, as we find in the case of the 
Thames. The banks of the Clyde favour a distri- 
bution of sewage by ejection, while the reverse 
condition exists in re to the Thames at Barking 


and Crossness. 

The operation of dredging has long been practised 
on the Clyde. We have been informed that, 
prior to these operations, small fishing smacks 
were aground at low water at the Broomielaw. 
Now, vessels of several hundred tons can float 
there ; and at a little distance, less than two 
miles, vessels of 1000 tons and — have been 
launched during recent years. Practically, there- 
fore, the Clyde is an artificially created river, now 
being choked up by the sewage refuse of its banks, 
especially from causes resulting through Glasgow 
sending its sewage into the river. 


ichmond, | en, 


northern portion of the metropolis, consequentl 
the amount of sew: is alo large. This ape 
estimated at 70 gallons per head of the population 
daily ; in fact, the sewage flow nearly equals, at the 
~_ Pog the a rea = water flowing 
rom the Up ie into the Glasgow portion of 
the river. This p denoaroedys will aah aie the 
engineering details of any scheme that may be fixed 
upon, setting aside the Kelvin, which enters the 
main river below Glasgow. This Kelvin, once famed 
for its purity, is now nothing but a black fetid 
ditch, conveying away every imaginary kind of 
impurity. 





INVENTIONS, INVENTORS, AND 
INVESTORS IN THE UNITED STATES. 
By Josuua Rose, New Yore. 

OveER 21,000 applications for letters patent were 
filed in the Patent Office of the United States for 
the year ending the 30th day of September last. 
And certainly not more than one-half of the inven- 
tions, discoveries, mechanical improvements, or 
devices designed, ever reaches the Patent Office. 

And who composes this small army of inventors ? 
Thrifty and ingenious mechanics certainly form a 
vast major of them, for there are thousands of 
such men who see in the invention of some me- 
chanical improvement their ay chance of ultimate 

uniary competence, hence the click of the ham- 
mer and the buzz of the saw are daily keeping time 
to the thought of the busy heads who are guiding 
the operations of those useful implements of in- 
dustry. An American artisan knows full well that 
he has only to succeed in making a real improve- 
ment in the design or mode of manufacture of any 
machine or implement, and his reward is as certain 
as anything in the future can well be. 

A mechanical reputation, among our artisans, 
leads you to become cognisant of the existence of a 
whole multitude of embryo inventions; to-day it is 
a printing press, whose every movement is rotative, 
a type-making and setting machine, which performs 
both operations at. once (which it performs to per- 
fection, though-somewhat slowly), a soldering ma- 
chine, which solders 5000 tin cans per day. To- 
morrow it is a rotary engine or pump, a dry lubri- 
cant, a new cut-off valve movement, or an electric 


gine. 

Of the latter there are many now in the course 
of construction inthis city, several of which I have 
lately inspected, The orthodox mechanical world 
looks with an eye of great suspicion u electric 
engines, and shakes its head at the very mention of 
the name, and yet we are assuredly making great 
strides in the direction of their pecdeblian. whatever 
the capacity in power, and economy in cost of fuel, 
the ultimate of their power may prove in the end 
to be. 

The latest oF (pene is a simple device b 
means of which the magnets, after approaching eac 
other under the attractive force, repel each other by 
the repulsive force created by reversing the poles of 
the magnets from a north to a south, so that each 
of the twenty-two magnets in the revolving wheel 
is being drawn forward by the stationary magnet in 
its front, and repulsed by the statio magnet in 
its rear. The amount of power given to the wheel by 
the repulsive force is not, it is true, great, but 
the duty it performs is great, because it gets 
rid instantaneously of any retained magnetism 
in the magnet, and thus obviates the back pull 
which has hitherto neutralised so much of the force 
generated by the battery. Let it be considered for 
a moment, that if two magnets be placed under a 
battery of, say, three Bunsen cups, that after the 
current is taken off them their retained magnetism 
will hold them together for two or three seconds, 
and it will be at once perceived that a magnet 
travelling past, say, twenty magnets in a revolution, 
and making, say, 200 revolutions in a minute, has 
to be charged and discharged 4000 times per minute, 
and that if, after each discharge, there is any retained 
magnetism it entails a back pull, which goes a great 
way towards answering the assertion, “ But you 
cannot utilise even one-half of the power generated 
in your ba‘ .” I particularise the peculiar feature 
of this individual engine because I am satisfied that 
it is a long stride in a right direction, and because 
its construction is thoroughly mechanical and simple, 
its wearing parts and surfaces large, and besides 


being reversible instantly, its. s and cut-off is 
re 








ted by either a notch plate and lever, as is a 
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locomotive, or by a governor, as is a variable cut- 
off stationary engine. 


In glancing over the official lists of patents] g 


granted weekly, one becomes astonished at the 
amount of attention our mechanics are evidently 
bestowing upon comparatively insignificant things ; 
for instance, the list referred to presents us with, at 
least, two and sometimes four new devices for car 
couplings and an average of one rotary engine, while 
there is scarcely a machine shop, employing a dozen 
men, in the country that has not lying beneath its 
benches the remainsof anabortive effort in the latter 
direction. ‘Tabooed, like the electric engine, by the 
legitimate mechanical world, the rotary engine rears 
its head now here now there, and at times compels 
recognition at least. Just now its star is again in 
the ascendant, and while Messrs. Delamater are 
filling an order to send two to England, Professor 
Thurston is preparing his report upon the results of 
the trials of the four engines lately tested at the 
American Institute Fair, and Mr. Mason, the cele- 
brated manufacturer of locomotives, has concluded 
negotiations for the sole right to manufacture the 
‘“* Myers Rotary,” which has lately carried off all the 
honours. ‘This engine has lately been patented in 
England by “ A. J. Works ef al.” Mr. Myers, itis 
stated, will contest the English patent, he being the 
patentee of the American patent. 

In addition to inventive mechanics, we have a 
horde of individuals who call themselves ‘ inyen- 
tors,” that is to say, they are speculative schemers 
who invent a little and sometimes steal the rest. 
These men eke out a living nine times in ten by tak- 
ing advantage of the eagerness of the owners of 
the large amount of capital which always lies here 
awaiting speculative investment; and are remem- 
bered ninety-nine times in a hundred, together with 
a certain number of departed dollars, both having 
disappeared at about the same period of time. At 
times, in the very zenith of their expectancy, they 
leave here (accompanied by their latest nostrum) 
for England, with the avowed purpose of subse- 
quently ‘ doing” the Continent, But England gene- 
rally proves more than on for them, and they 
return here to recuperate and reorganise. 

Our legitimate mechanics have, however, no cause 
to complain, as inventors, of a lack of appreciation 
at the hands of their English cousihs, who may be, 
and undoubtedly are, slow, even if sure in the end 
to adopt such inventions as may possess sufficient 
merit to force their way into mechanical favour. 
We think, we are in fact convinced, that many 
valuable inventions die in England for lack of a 
nourishment to which their intrinsic merits justly 
entitle thefh, as may be said of the hydraulic works 
which (in London a few years ago) manufactured 
solid drawn steel tubes which were straight, true, 
and smooth to a very remarkable degree, and which 
welded steel ingots cold by simple hydraulic pres- 
sure, the weld proving, by ‘ctual test, to be perfect, 
An inguiry made by an American firm for such 
wdhas, laen ht us intelligence of the demise of the 
concern, and men said that it deserved a better fate 
at your hands, 

nd now a few words as to investors. From Cham- 
bers-street down Broadway to the Battery there is 
probably not a building but contains af least one 
occupant who is interested in an invention in em- 
byro, and at least one who has made money through 
the agency of a patent, There are, it is true, many 
who have lost money through the same means, but 
I say unhesitatingly that there is no one field of 
thought, study, or employment in this country so 
rich and full of promise, to the working man at 
least, as is the field of invention, because in our 
eagerness for change, a new way of doing anything, 
if as good asthe old way, is all that is needed to secure 
reward and much more pecuniary encouragement 
to the inventor than his production entitles him to, 
which can scarcely be said of any other field of 
operation. 

The capitalist, of course, pays sor this, and not 

rhaps unjustly, for in nearly all cases he receives 

y far the largest part of the reward secured by 
successful inventions, and even then is not always 
satisfied. Those who build es for stores and 

ile up colossal fortunes out of the proceeds of the 
inventions of others will go to Congress, and bare- 
a demand an extension of the patent on the 
und that it has not sufficiently rewarded them 
(ride on of our great sewing machine corpora- 
tions), 

Our capitalists are never satisfied. The manufac- 

turer says, ‘‘I wish I had been a speculator, a 





broker, anything but a manufacturer.” The broker 
and the storekeeper sighs, “Ah! if I only had a 
ood manufacturing business.” The man with a 
hundred thousand is all eagerness to grasp a million, 
he of a million is all eagerness and restlessness to 
put that sum into the plural number, while such a 
thing as a retired gentleman is here unknown among 


men, 








THE SHIPBUILDING AND MARINE 
ENGINEERING TRADES ON THE CLYDE 
IN 1874. 

In proceeding to give our usual annual summary of the 

shipbuilding and marine engine work done on the Clyde, 

which bas now become thoroughly established as the great 
head-quarters of such work, we feel impressed with some- 
what mixed feelings of satisfaction that the returns for the 
past year again show an ‘increase over all previous years, 
and of regret that the immediate future does not show any- 
thing like the same briskness that has been experienced at 
the beginning of any recent year. The shipbuilding firms 
on the Clyde do not themselves issue any official returns, 
either monthly or annually, and hence we have to depend 
upon the usual newspaper announcements that are made 
regarding the vessels that are launched from time to time, 
their dimensions, tonnage, horse power, &c. But the work 
of making monthly summaries is so well done by, at least, 
one of our northern contemporaries, that we almost regard 
the statistics as official; certainly, we may place a very 
considerable amount of reliance in them, and need not hesi- 
tate to regard them on the whole as being very correct. 

Three daily papers have given statistical summaries of last 

year’s work, but there are considerable discrepancies amongst 

them. For example, one return sets down the number of 

vessels launched last year at 187, and the tonnage at 244,467 

tons; in doing which it entirely ignores probably not fewer 

than thirty vessels, including those shipped in pieces, and 
small craft not specially reported, such as coasters, steam 
launches, barges, schooners, yachts, &c., together with all 
the work done by two well-known Greenock firms—Messrs, 
Robert Steele and Co., and Messrs. Scott and Co., and by 
one Port-Glasgow firm, Such statistical returns cannot be 
depended upon. Another paper gives the total tonnage 
launched last year at 278,838 tons, which is probably an 
over-statement of the case. We prefer to take the return 
given by the Scotsman, which is 266,800 tons, the number 

of vessels of all kinds being 225. 

Comparing these totals with the returns of previous years 
we find that they stand very favourably, There were 
launched 281 vessels, of a total of 196,200 tons, in the year 
1871; 227 vessels, of a total of 224,000 tons, in the year 
1872; and 194 vessels, of a total of 261,500 tons, in the year 
1873. The increase over 1871 is in the tonnage rather than 
in the numberof vessels launched—it is 71,000 tons; and 
last year’s total is even 77,000 tons over the total for 1870. 
The progressive increase over such a short period as five 
years is really very extraordinary, and the increase in the 
average size of the vessels is almost as extraordinary. The 
average ‘size of the vessels built in 187+» reached to fully 
849 tons; it increased to upwards of 986 tons in the fol- 
lowing year, and then rapidly mounted up to fully 1327 
tons, owing to the great number of large Transatlantic and 
other ocean steamers built in that year. During the past 
year, however, the average size of the vessels built on the 
Clyde fell to about 1182 tons. But that change was due 
to a very important fact in the history of shipbuilding and 
steam navigation. Owing to the extraordinary advance in 
the price of coal two or three years ago, many shipowners 
who had indicated a leaning in favour of steamships, imme- 
diately gave up all intention of following the bent of their 
inclinations, and resolved, in giving out orders for new 
vessels, that they should be sailing vessels. Hence, it is not 
very surprising that the Clyde shipbuilding returns for last 
year show an extraordinary increase in the number of iron 
sailing ships over the returns for the year immediately pre- 
ceding. The return for 1874 was 53 vessels, of a total of 
68,500 tons, as against 12, of 19,000 tons, in 1873; 11, of 
12,500 tons, in 1872 ; and 9, of 10,300 tons, in 1871. Going 
back two years further, we find that, in 1869, which was 
prior to the opening of the Suez Canal, there were 77 iron 
sailing vessels, of 71,000 tons, launched on the Clyde; and 
that in 1870 there were 45 such vessels launched, of 36,000 
tons. While speaking of iron sailing vessels, as a class by 
themselves, we may notice the rapid increase in size which 
they have undergone in the last few years. Taking the 
vessels of that kind that were built on the Clyde in 1869, 
we find the average capacity was 909 tons. In the follow- 
ing year it fell to 800 tons, rising in 1871 to fully 1144 tons, 
to upwards of 1136 in 1872, and to 1583 tons in 1873. 
Last year’s average, owing to the great reaction in favour 
of iron sailing vessels, was only 1292 tons. But there were 
many such vessels that ranged from 1500 tons to 1800 
tons, besides which there were launched one of 1840 tons, 
one of 1850 tons, one of 1860 tons, two of 1950 tons, and 
and one of 2100 tons. 

Along with the great i in the ber of sailing 
ships, built on the Clyde last year, we may briefly notice a 
fact or two in connexion with the steamers. There was a 
decrease in the number of screw steamships built last year, 
but it was rather in the tonnage launched than in the 
number of vessels that there was any marked falling-off; 








for, while there were 120 screw steam vessels launched last 
year as against 125 in the year 1873, the decrease in the 
tonnage was from 218,000 tons in 1873 to 178,000 tons, or 
atotal decrease of 40,000 tons. There was also a falling- 
off amongst the paddle steamers from 14 in 1873 to 10 in 
1874, and from 19,100 tons to 11,400 tons. 

There were no composite ships built on the Clyde last 
year, but the wooden vessels of various kinds numbered 15, 
showing little variation from the number in each of the 
three preceding years. In yachts there was a marked 
decrease, the number built being 11 iast year, as against 19 
in 1873, 28 in 1872, and 18 in 1871. Three dredgers were 
built last year as against two in the preceding year, three in 
1872, and 14in 1871. Of war vessels there were four 
built last year, whereas in neither of the two preceding -years 
were there any. Two of them were small wooden screw 
gunboats for the British Government; one was a screw 
troop ship, ef 1000 tons, for the Japanese Government ; 
and the other was a war and surveying vessel of 750 tons 
for the Argentine Republic of Buenos Ayres. The last- 
named vessel was built by Messrs. John Elder and Com- 
pany, and all the others were constructed by Messrs. Robert 
Napier and Sons. 

Whatever the fact is due to, it is curious to note that 
Glasgow is the port of registry for no fewer than 75 of the 
vessels launched during 1874, being an increase of 30 over the 
number of vessels claiming Glasgow as their head-quarters 
in the Jaunches of the preceding year. Greenock claims 
18, Liverpool 21, London 18, Irish ports 4, Australian ports 
5, Hamburg 5, Bremen 3, Holland 6. No fewer than 48 
were built for the East India trade, and 25 for the South 
American and Pacific trade. 

The largest total of shipping launched during the past 
year for any one firm or company was 18,870 tons, con- 
sisting of 9 screw steamers, ranging from 2000 tons to 2650 
tons, and from 206 to 350 horse power. They were all 
built for the British India Steam Navigation Company of 
Glakgow. Seven of them were built and engined by Messrs. 
William Denny and Brothers, Dumbarton, and the re- 
maining two by Messrs. Scott and Co., Greenock. The fleet 
of that company now amounts to about 70,000 tons, 

Upwards of 14,000 tons of shipping were built to the 
order of Messrs. G. and J. Burns for the Cunard line of 
American and Mediterranean steamer and local services, 
Of the six vessels which were built to their order last year 
there were two of 4550 tons and 600 horse power each— 
the Bothnia and the Scythia; and they, as well as two 
other smaller vessels, were built by Messrs. J. and G. 
Thomson. The Hornet and Wasp, two vessels of 600 tons 
each, were built by Messrs. Blackwood and Gordon, Port- 
Glasgow. 

Four vessels, of a total of 14,000 tons and 2400 horse power, 
were added to the fleet of the Eagle or German Transatlantic 
Company of Hamburg, the builders being Messrs. Alex- 
ander Stephen and Sons, who also built for other owners 
three small sailing vessels, and two other steamers, making 
a total shipping of 15,500 tons. 

Messrs. John Elder and Co. supplied three vessels ranging 
from 3000 to 3500 tons and 400 hoise power each, to the 
Dutch East India Company, making seven built by that 
firm for the same company since it was started in 1871. 
Messrs. Elder and Co. also supplied a vessel of 4830 tons 
and 750 horse power to the Pacific Steam Navigation 
Company. 

Various other companies received one or more large 
steamers during the year. The State Line of Glasgow, 
three vessels of 7530 tons ; the Netherlands American Steam 
Navigation Company, of Amsterdam, three vessels of 8100 
tons; the Eastern and Australian Steam Navigation 
Company, five steamers of 6700 tons; the Hamburgh 
American, of Hamburg, two steamers of 6500 tons; the 
Inman Line, one vessel of 5000 tons and 1000 horse power ; 
the British and African Steam Navigation Company, of 
Glasgow, three vessels of 4170 tons; Messrs. Patrick Hen- 
derson and Co., eight sailing vessels, each of 1310 tons, for 
their lines of Clyde and Thames New Zealand traders; 
Messrs. Abraham Lyle and Sons, Greenock, four sailing 
ships of 5220 tons, for their Cape Line of East Indian and 
Pacifié traders, &c. 

As regards the amount of shipping turned out during the 
past year by the various firms, it may be mentioned that 
Messrs. Elder and Co, again-head the list, their total being 
31,016 tons. They were followed very closely by Messrs. 
Caird and Co., Greenock, with a total of 29,515 tons. The 
next firm on thelist is Messrs. J. and G. Thomson, with 
20,600 tons; followed by Messrs. William Denny and 
Brothers, Dumbarton, with 18,524 tons; Messrs. Stephen 
and Sons, Duncan and Co., Barclay, Curle, and Co., Steele 
and Co., Scott and Co., Wingate and Co., the London and 
Glasgow Shipbuilding and Engineering Company, McMillan 
and Sons, &c. 

Tn consequence of there being such a reaction in favour 
of sailing ships during last year, the marine engineering 
department was not nearly so actively employed as in the 
preceding year, and consequently there were a number of 
workmen who had not constant work during the year, and 
there was less need for night shifts. It would seem that the 
orders in hands for new work show a considerable falling 
off, as compared with the state of the trade a year ago; in- 
deed, it is said that there are only about 90 to 95 new 
vessels ordered of nearly 120,000 tons, or a decrease of 
nearly one-half in the amount of t in hand at the 
beginning of 1874. When it is remembered that there is a 
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great glut of ships in various branches of the shipping 
trade, and that a number of vessels are laid up for want 
of traffic, there is good room to fear that the end of the 
present year‘will be worse supplied with shipbuilding work 
than the beginning of it. 

There if nothing especially new to record in connexion 
with marine engineering improvements during the past 
year. Engineers have been very much interested in the 
new engine governors that have offered themselves for in- 
spection and trial; and much interest has been concentrated 
upon the question of spring-loaded safety valves as against 
dead-weight safety valves, and the regulations insisted upon 
by the Board of Trade. Even yet the question as between 
the Clyde marine engineers and the Board of Trade remains 
unsettled. 








NOTES FROM THE NORTH. 
Guaseow, Wednesday. 

Glasgow Pig-Tron Market.—Owing to the occurrence of 
the New Year's Day holidays and the making up of the 
annual returns, there has been very little business done since 
last report. The market was closed on Friday (New Year's 
Day), but when it was opened on Monday business men 
seemed very much disinclined to settle down to work. A 
feeling was expressed that, though the great inflation of 
prices which had been witnessed during the past three years 
might never again be expected, the Togitioate trade was 
sound, and that a good spring business might confidently be 
calculated upon. Monday's quotations were—buyers 76s. 6d. 
cash, sellers 77s. The warrant market was very dull yester- 
day. Operators still showed little inclination to transact 
business, and a fear was expressed that a deal of dullness 
would be experienced for a few weeks. Not asingle transac- 
tion was reported in the forenoon, and the price was nomi- 
nally 76s. sellers, and 75s. 9d. buyers. Tne afternoon showed 
no improvement on the forenoon quotations. A good deal 
of activity was shown in the market to-day, and a fair 
amount of business was done at higher prices. This morning 
the market was steady at 76s. 6d. and 778., closing rather 
sellers at the latter price. Business was ronemien in the 
afternoon at 76s. 9d. The following are yesterday’s official 
quotations for makers’ iron, an advance of Is. per ton being 
put upon some brands; but a further advance of 2s. 6d. per 
ton was made on some special brands. 


No.1. No. 3. 
s. d. s. d. 

G.m.b., at Glasgow ons . 78680 76776 
Gartsherrie ,, ‘6 eee 910 810 
Coltness a a6 ae 910 810 
Summerlee __,, “ oe ove 876 800 
Carnbroe eo “os jo 87 6 796 
Monkland none a 800 780 
Clyde aa tt 6 coe 80 0 780 
Govan, at Broomielaw _... eee 800 780 
Langloan, at Port Dundas 900 800 
Calder * 900 810 
Glengarnock, at Ardrossan ° 900 800 
Eglinton »» eee 786 770 
Dalmellington ,, oes 786 780 
Carron, at Grangemouth, selected 900 800 
Shotts, at Leith ... ove ese 90 0 800 


Kinnell, at Bo’ness mee eee 85 0.77 6 

(The above all deliverable alongside). 

Bar iron ° ove 102. 
Nail rods ... eco ate din 101. 

The pig-iron shipments for the week ending January 4, 1875, 

amounted to 3718 tons as against 4214 tons in the corre- 

sponding week of 1874. 


Crane Accommodation at Glasgow Harbour for the 
Shipbuilders—At a late meeting of the Clyde Trust, Mr. 
Anthony Inglis (of the firm of A. and J. Inglis), one of the 
trustees, gave notice of a motion for next meeting to the effect 
that the trustees should reconsider the decision come to in the 
early part of last year to erect another 60-ton crane on the 
north side of the river, and ascertain whether a more suitable 
site for it could not be found on the north side of the new 
docks now in course of construction on the lands of Stobcross. 
The motion also referred to the advisability of finding accom- 
modation within the vicinity of the same docks for a set of 
patent steam power shears, and pro that the present 
30-ton crane at Finnieston Quay should be removed toa more 
suitable site. 


The Scotch Shipowners and the Pacific Steam Navigation 
Company.—As many of the readers of ENGINEERING may be 
aware, the directors of the Pacific Steam Navigation Company 
have petitioned the Government for an extension of their 
charter so as to allow them to trade to any part of the globe, 
and charter their surplus steamers. But a large number of 
shipowners, who consider that this step might seriously affect 
the commerce of the country, have prepared a counter peti- 
tion, which has been signed. by almost all the shipowning 
firms of any importance in Glasgow, as also by a number in 
Dundee, Liverpool, and other ports. It says that the com- 
pany in question carried on for many years a lucrative busi- 
ness, but that latterly they set about increasin 8 their fleet to 
an extent and with a precipitancy which greatly embarrassed 
other steamship owners, and caused an unnatural inflation of 
prices in the shipbuilding yards of the Clyde and- elsewhere. 
They are said to have acquired, on the plea af, preiiog for 
their special trade, a capital of unprecedented magnitude, 
and a fleet of steamers greatly in excess of their require- 
ments ; and the shipowners argue that at any moment that 
large and privileged company might turn the whole force of 
their gigantic fleet into one branch of the mercantile marine, 
e ing the capital of others engaged in it, and ending in 
that company obtaining a age The petition concludes 
by saying that the company are asking to re their mis- 
takes at the expense of other shipowners, and that the charter 
they seek will entirely alter the character of the company 


Important Shipbuilding Enterprise.—It has just been an- 
nounced in Glasgow that Mr. les 
Cunard Company, is preparing to spend 
in the building of a fleet of steamers, 
carrying dead-weight cargo without passengers. The prin- 
cipa — and indeed the feature, of the scheme is to save 
the costly fittings and attendance which make existing ocean 
steamships so very expensive, both in first cost and in main- 
tenance. Some of the specifications are in the hands of 
Clyde shipbuilders, who will, doubtless, make a strenuous 
poy secure the construction of at least some ships for the 
new fleet. 


North British Railway Appointment.—The post of loco- 
motive superintendent on the North British Railway, which 
was rendered vacant some time ago by the resignation of Mr. 
Thomas Wheatley, has just been conferred, by Sadenien, on 
Mr. Dugald Drummond, under whose charge both the iron 
and wood departments will henceforth be placed. 


Sir William Armstrong a Clyde Shipbuilder.—It was 
reported in this city last week that Sir William Armstrong 
and Company contemplate the building of small ironclad 
vessels for shallow waters, and that the requisite works are 
to be erected on the Clyde, near Greenock. 


a million sterling 
ially desi for 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 


Terrific Gas Explosion at Sheffield.—On the last day of 
1874. gas explosion took place at a dwelling-house, No. 
219, Rockingham-street, Sheffield, under peculiar circum- 
stances. The inmates had perceived a smell of gas during 
the day and had sent down to the company’s offices. Before 
the men arrived, however, a slight explosion took place, and 
as soon as they reached the place the repairs were at once put 
in hand by opening the street outside. During the progress 
of this operation the house again became filled with gas, 
which exploded on coming in contact with the fire, the 
premises were blown to pieces, and several of the inmates 
more or less badly injured. 


More Alterations in Wages at Sheffield.—It is understood 
that notices will be given, almost immediately, to the blast 
furnacemen of this district intimating that their future rate 
of pay for Sunday work will be the same as for week days, 
— of double as at present. Several thousand men are 


Another Dreadful “Colliery Explosion.—On Tuesday a 
shocking explosion of fire-damp took place at the Aldwarke 
Main Colliery of Messrs. John Brown and Company (Limited), 
near Rotherham. There were 312 men at work in this pit 
at the time, and 400 in the Carhouse pit, the workings of the 
two being in connexion, but separated by temporary walls 
and stoppings. The tremendous force of the explosion, 
which too Pp ace in a level about half a mile from the shaft, 
blew these down, and for a time endangered the lives of the 
men in both pits. Immediately after the occurrence, a great 
fall of roof took: place, ——s so large a quantity of damp 
that exploration was deferred for a long time, It was 
ultimately found that seven men were killed outright. Mr. 
Wardell, the District Government Inspector, was present, as 
well as many of the local mining engineers, and rendered 
valuable aid. This pit, like the Warren Vale Colliery, where 
a much more disastrous explosion took place on November 
20th, was worked with naked lights. Its ventilation has been, 
ordinarily, of the very best description. 


Rotherham Water Works Reservoirs.—The Corporation 
of Rotherham are about to construct a new filter bed for 
their water works system at Ulley. The various sources sup- 
plying the same town yielded 1,086,933 gallons during De- 
cember, in addition to 330,398 gallons pumped into the 
mains. ‘ 

Railway Exte at Woodh Juncti Owing to 
the great and constantly increasing coal and mineral traffic 
at this important junction, the Manchester, Sheffield, and 
Lincolnshire Railway Company are about to lay down a 
number of additional sidings, and to effect other alterations 
of a comprehensive character. 


New Colliery at Clowne.—The sinkings of the Staveley 








Coal Company’s new pit at Clowne have now reached a 
depth of about 275 yards, and the coal seam has been met 
with. It is about 6 ft. in thickness. 


Halifax Corporation Water Works Scheme.—The town of 
Halifax is now supplied with two million gallons per diem, 
and 1,440,000 gallons are sent down as compensation to the 
millowners. When the whole scheme is completed 
14,000,000 gallons per diem will be available for both the 
purposes just named, 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIppLEsBROoUVeH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was again 
a very thin attendance on ’Change at Middlesbrough, and 
scarcely any business was done. Both makers and consumers 
appeared to be waiting for the result of the quarterly meet- 
ings which will be held next week, before resuming active 
operations. The prices of pig iron for forward delivery are 
as follows: No. 1, 65s. per ton, No. 3, 59s. 6d., No. 4 foundry, 
58s., and No. 4 forge, 56s. net cash. During the holidays 
there has been a slight falling off in the production of pig 
iron. It is fortunate that the frost was broken last week ; 
had it continued a few days longer many of the blast fur- 
naces in Cleveland would have been stopped for want of iron- 
stone, which could not be conveyed from the mines on ac- 
count of the railways being snowed up. The fresh weather 
has rapidly cleared the lines, and the stone is being carried 
to the furnaces as usual. 





from pioneers in a distant enterprise into active competitors 
with established interests on unequal terms, 


The Finished Irom Trade.—There is nothing new in the 


Mel ver, late of the | 0: 


finished iron trade, except that the have been reduced. 
rders are scarce, and most of the mills are stillidle. Rails 
are quoted 7/., and ship plates 92. to 91. 5s. ; nail rodsare 9, 
and puddled bars 51. 5s. 


_ Lhe Reduction of Ironworkers’ Wages.—We predicted ashort 
time ago that the reduction of the wages of ironworkers would 
amount to about 7} or 10 per cent., and now it transpires that 
we were quite within the mark. The accountant’s examination 
of the books, showing the sales of manufactured iron by the 
North of England firms, during the three months ending 
30th of November, gives an average net selling price of 
9l. 1s, 6d. per ton. The accountant for South Staffordshire 
certifies that the average price of the twelve selected Stafford- 
shire firms for the same period was 10/. 16s. 3d. For the two 
districts the average price is thus 9/. 18s. 10d., which gives 
9s. 9d. as the rate for puddling over the next three months, 
and a reduction on mill rates of 10 per cent. upon last 
quarter. The award hasbeen accepted by themen. We are 
bound to say, however, that on Monday last the Britannia 
Iron Works, Middlesbrough, a very extensive concern, were 
stopped on account of the men desiring to hold a meeting to 
discuss the award before resuming operations at the reduced 
wages. This was a clear violation of the arbitration rules. 
Better counsels prevailed, however, and on Tuesday the men 
returned to work. 


_ Engineering and Shipbuilding.—These two branches of 
industry are fairly occupied. There is a movement to reduce 
the wages in the shipbuilding trade. 


The Coal and Coke Trades.—There is not so much demand 
for any kind of fuel, and prices are flatter. It will be a long 
time before prices are anything like what they were a few 
months ago. 


The Future of the Iron Trade.—There are brighter pros- 
pects for the finished trade. Now that the wages have been 
considerably reduced, it is believed that the manufacturers 
will be able to lower their selling prices to such a figure as 
will induce buyers to do business. The lull in this branch of 
trade does not seem to be confined to any particular district ; 
it is general throughout the country. Plates, rails, and bars 
are necessities, and the depression cannot continue long. 
There must be railways, renewals, and ships. .It is under- 
stood that the pogens are large, but that buyers are 
holding off until the lowest prices shall have been reached, 
when they will come into the market and buy extensively. 
The spring of the year will show whether this estimate of 
the future is correct. Meanwhile some of the mills are 
rapidly getting through the work they have on hand, and if 
fresh orders are not soon received, the number of works in- 
operative will be increased, 








TurxisH Raruways.—The last few miles of a branch line to 
Yamboli have been completed. branch leaves the 
Adrianople trunk line at Tirnovo. All the arrangements of 
the Constantinople Tunnel Railway have been completed in 
every detail; the tunnel it will be remembered has been con- 
structed between Pera and Galata. On the necessary autho- 
risation being received from the Ministry of Public Works, 
trains will commence running through the tunnel. 





Srz Wii11am THomson’s Trpg-CaLcuLaTiInG Macntns.— 
At the ordinary meeting of the “4 Society of Edinburgh 
held on Monday night, Sir William Thomson, ident of the 
Society, showed and described a tide-calculating machine, the 
object of which was to utilise and apply the method of the 
harmonic analysis, which had occupied the attention of a 
Committee of the British Association for several years, to the 
prediction of tides, according to the results of the most com- 
plete analysis that could be applied to observations pre- 
viously made at any port by the tide gauge. The tide cal- 
culator was obtained by a rr ect arrangement of a 
series of ten pulleys, each of which had an up and down 
motion, while the centre of each had a circular motion. 
These gave the mean Junar tide and the mean solar 
tide, with their respective inequalities. The up and down 
part of the circular motion alternately pulled up and let go 
a chain, one end of which was attached to an ink bottle mov- 
ing in a geometrical slide, and recording the combined results 
in curves upon a revolving diagram. The two points 
in the instrument were the principle of combination which 
it exhibited, and the geometrica f slide for marking. The 
result gave much more complete information as to future 
tides at different places than had been hitherto obtained. 
Formerly the times and heights of high water alone were given, 
but the tide-calculating machine gave the height of the water 
at every moment of the 24 hours for the whole year. The tide 
curves could either be used directly by the harbour-master 
or sailor, or if it was thought more convenient a table of 
numbers could be taken with great ease from the curves and 

rinted for general use. In the improved tide gauge, which 
Bir William also showed, dynamical and geometrical princi- 
ples had been introduced in such a way as to minimise the 
errors of the ordinary fange in use, resulting from friction, 
and the imperfect rigidity of the different parts. It was also 
fitted to show the results in a manner more convenient for 
subsequent use. Under the old system fourteen or more 
curves were superimposed in an apparently confused manner 
onone sheet of paper: in the improved gauge one curve 
alone was drawn on a long slip of Paper for the whole year 
or for any other given time. Instead of the scale being as 
formerly, 12 in. or 24 in. to the 24 hours, he had reduced it 
to 1 in. for the 24 hours, and thus on a piece of paper of a 
convenient length the improved gauge could show a simple 
eurve for a whole year. That change rendered it 
to mark time on curve itself, and that he did 


tal motion of an ink which made mark in the 
cuive every hour. ‘fle William ‘thomson ‘aloo deseribed, with 
i come 


periments, certain ca: henomena, which had 
under his observation while Zhusting ships’ com) and 
otherwise. A vote of thanks was given to Sir at the 
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HORIZONTAL NON-CONDENSING ENGINE 
CONSTRUCTED BY THE MASCHINEN UND WAGGONBAU-FABRIKS ACTIEN GESELLSCHAFT, SIMMERING, NEAR VIENNA. 
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We illustrate, above, a small horizontal engine con- 
structed by the Maschinen und Waggonbau-fabriks Actien 
in Simmering (a suburb of Vienna), formerly 

H. D. Schmidt. The engine, which is called by the makers 
4 horse power, has a cylinder 160 millimetres (6.29 in.) dia- 
meter and $20 millimetres (12.59 in.) stroke. This cylinder is 
entirely overhung, it has a heavy flange on its front end, 
and this is secured te the framing by four bolts 1 in. dia- 
meter. The end of the framing is faced and bored, and the 
cylinder end is made to fit the bored part for the sake of 
gaining additional steadiness. The back cylinder cover is 
enveloped by a polished cap, in order to prevent radiation, 
of construction very common on the Continent. 
There is just one valve, quite plain, of the ordinary descrip- 
valve rod works in a square guide, the position 
can be accurately adjusted by means of set screws 
in the end elevation. The bedplate is of the hollow 
type, and is made very strong, indeed unnecessarily so, 
making the engine exceedingly heavy in proportion to its 
power. This, however, is certainly erring in the right 
direction. In front the bedplate divides into two, forming 


RESP 
3 


a ring, and upon each side of it is cast a plummer block. 
The crank shaft rests in both these bearings, having a 
solid throw crank in the middle, and a flywheel upon each 


end. 
The brasses of each plummer block are in three pieces, 
can therefore be adjusted in either direction. The 
guide plate forms part of the bedplate, and the piston- 
head is fitted with adjustable brasses. The feed 
and governor are both supported by brackets 


chest. The engine is intended to run at 85 revolutions per 
its steam pressure is 60 1b. per square inch, 
cut-off about three-quarters of the stroke, 





PROTECTION FOR INVENTIONS.* 
By F. J. Buauwatt, CR. FBS. 
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if thrown into a common fund and distributed over all the 
patents that are taken out, give but a very poor 
each—a return so poor that it would not be worth while for 
persons to take out patents if that were to be the utmost 
measure of their reward. But surely the public 
ought not to complain of this; they get all the intelligence, 
the invention, the labour of paten 
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I will say no more in support of my two itions. The 
first, that in the absence of a patent law would be no 
adequate incentive to the continuance of invention. The 
second, that the patent law is unaccompanied by any evils 


such as would its abrogation. 

I may be as eenen ne te ttn Tigie® tat 
the question of the withdrawal of ion for inventions is 
from time to time ht , while it is rare to find 


& paper written to express satisfaction with the existing state 
of things? 


In answer to such i I would say, “ Contented 
men don't discuss,” “ don’t run about imi 
their content.” It is the man desirous of change who makes 
himself heard; and further, I would ask, who are these men 
desirous of change? Not the inventors, that is clear ; and I 
will undertake to say not (with very few ions) the ma- 
nufacturers. Who are 


who (with the best possible intentions) occupy their leisure 
pel amet Sy J Pores Able men, 
honest men, and men asa of arriving at just 
conclusions when reasoning from i But it 

such men to be The very posi- 


ability that enable them to do much good when 














they are right, make it inevitable that they do infinite harm 


when they are wrong, and are wrong if rest their 
arguments upon we Tee. Cine and I believe it to 
be extremely difficult for them to obtain the necessary data, 
for, as I have said, are nei inventors nor manu-~ 
facturers, and therefore have not that thorough acquaintance 
with the manner in which, in. actual practice, inventions are 
originated and developed, and with the manner in which such 
inventions are incorporated into commercial — that 


bject 
the absence of this knowledge, the very best reasoning 
ag tp ey per 4 - 
ve attended my 4 man verse to 
the continuance of the patent law, but ae oth ene one 
of a practical character, and I never yet knew the writer of 
one of these adverse papers able to answer the arguments 
hich were brought forward in ny Tae ay that ensued, 
y 8 0! t Ww 
A pgpow cnn of ob thee as I have described have 
very great weight with certain sections of the public, who 
not at the i hollowness of the 
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ON STREET TRAMWAYS AND CARS.* 
By James Hesny Lrype, C.E. 

Ir is not proposed in this paper to trace the history of tram- 
ways in rp sa or ee en to consider the present 
condition of tramways and cars, pointing out some of the 
recent improvements and the inventions have notas yet 
come into use; and also to glance at the commercial 
prosperity of tramways companies. 

Before considering the merits of the various systems of 
constructing tramways, it will be proper to determine the 
conditions of a theoretically perfect tramway. 

In railways the “ road” is required to have a certain 
amount of spring or elasticity to lessen the t wear 
and tear ca by heavy weights running at high 
speeds. The rails the sleepers sag pte® oxy Se 
- pack them up when necessary. It is widely different in the 
case of tramways; the weights are comparatively light, the 
speed is very moderate, and it is impossible to pack up the 
rails without incurring very serious expense and inconvenience 
to the ordinary traffic of the road. Itis therefore evident that 


tramways should be constructed in such a manner as to avoid 
the necessity of constant supervision and ow 
be fulfilled it is neces- 


In order that this condition may 
a That the stability of the foundation of the tramway 
should be exactly sianilar and equal to that of the pavement 
of the street. : 

Granite pavement is practically unyielding when laid on a 
good foundation. It therefore follows that the foundation 
of the tramrail should be continuous and equally unyielding, 
and at the same time of such tenacity as to allow ex- 
tremely heavy loads to over it without liability 
to fracture. + any want of uniformity should exist between 
the stability of the rail and the adjacent pavement, unequal 
vibration would be the result, which w tell most seriously 
upon both the rail and the pavement. 

2. That the rails should be supported w imperishable 

ial ; otherwise perodical renewal would be necessary. 

8. That no mechanical fastenings should be introduced, or 
if they are indispensable, they should be as few in number as 
possible, and of the simplest and most effective kind. 

4. That the rail should be maintained exactly level with 
the pavement of the street, adjacent to it. If this is 
the case, no damage or accident can occur to the ordinary 


6. That the pavement adjacent to the rails should be capable 


. read before the Society for the Promotion of 
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of easy repair. This is necessitated by the fact that this por- 
tion of the road is subjected to undue wear and tear by the 
wheels of ordinary vehicles in their endeavours to keep the 
tails. This might to some extent be obviated by the - 
ont a aanoee t ft. 8} in. to 4 ft., and then it would 
be impossible to alter the gauge of the wheels of ordinary 
vehicles to fit the rails, Sick tne axial Seem. tee fi 
Leeds and other places, 

6. That the groove should be as small as possible and the 
rail narrow. 

Bearing in mind these conditions, some of the methods that 
have been devised for the construction of tramways will be 
reviewed. 

These may be divided into two classes, namely : 

Those in which the rail is supported upon chairs placed 
at intervals, and 
een in which the rail is supported upon a continuous 


itudinal bearing. 

hen supported at intervals the rail itself must be of such 
a section as will insure sufficient strength to carry the passing 
load between the points of support. 








bed 


The diagram (Fig. 1) shows the section of rail usually rolled 
for this purpose. The weight is about 46 lb. per lineal yard. 
The chairs, one yard apart, are of cast iron, and two descrip- 
tions are shown on the diagrams. In one the tramrail is 
pinned down through the groove into a hole in the upper 
part of the chair that has been previously niccget wae ash 
(Fig. 1). In the other the rail is held in its pi by side 
fastenings, which are nailed crosswise into a hole in 
an, * which an ash plug has been previously fitted 


laying a tramway by this method it is pecnenaey 

excavate along the centre ine of each rail, at intervals of o 
yard from centre to centre, a series of holes 16 
square and 18 in. deep from the surface of the road. 
holes are then filled with concrete to the level of the bottom 
of the chair, which is placed upon it. Concrete is 
in round the chair to receive the paving, and also 
intermediate portion of the rail. The rail is then 
position and spiked down, and the paving made 

to it. 

In ice it is found better to remove the paving between 
the rel du ing construction, as the sets have to be 
a. 8 rage ogee, Fa ged abide 

It will be seen that by this met paving i 
the rail is upon a variable foundation, that nearest to the 
chairs being upon concrete, while that between the chairs 


must be a disadvantage. d that 
rail is supported between the chairs by a narrow thin bed of 





Corporation of Leeds and the Tramways yey 
Sic. gvatee state of the roads by reason of the difference in 
ev 


rall 
longitudinal bearin 


bourhood was a specimen 
in | sisted of a flat bar, about 5} in. wide 
down to a longitudinal timber 
~ rhage og "This also fastened t longitudinal 
orming a ive. was oa 

timber A onal 


the ordi being 

oF depressed at pleasure by the driver, so that the omnibus 
pass on to or off the rails as occasion required. This 

was in use for some years, and has its merits, but has now 

been removed 


patented. It consists of two rails, 


concrete. This in 


peda atten sas 
— hienes die oh ice is case, and if it were pos- 


ohh ke as 4 and solid — of the = 
‘ practice can accomplished, tion would 
in a few weeks completely disintegrate the concrete and render 


it gay ace 
oregoing may be taken as a sample of the best form 
of traufway of fe class, and it has Sean adogied with slight 
ag a oS howe, Posmela, _ Bristol. 
pe - liti 4 
laid down it will be A. 9 tastier: atest 
1. That the stability of the rail varies from that of the 
pavement of the street, and that vibration must occur between 
the rail and the adjacent pavement. 
_ ae eed aera), durable, and will last, lon time. 
ins and fastenings bein; wrought iron, the 
conditions in which they 4 placed, their durability is 
mited. 
8. That the fixing of the rail being de 
and fastenings they are liable to become loose. 
4. That it is practically impossible to maintain the pave- 
ment level with the rail by method. At Leedsand other 


Fig. 3. Flat Rail,Padlaon. 
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t+ upon pins 
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places many complaints have been made of the danger and 
inconvenience to the ordinary traffic arising from this cause, 
and at the present time a difficulty is undecided between ba 
, a8 to the 


between the tramrail and the pavement, although the 


work has only just been completed. 


5. That it is very costly and inconvenient to repair the 


pavement adjacent to the rail, as it must be removed, and 
ei 
and expense of 


the same or new setts be re-laid, with all the trouble 
poem | and cutting stones to fit the spaces. 
The beset of laying tramways which has been most gene- 
pted belongs to the second class, namely : 

¢ in which the-rail is supported upon a continuous 


has yet been worked in this neigh- 

of this princi ¥e Each rail ae: 
no. thick, screwe 

hoe eg In the centre between 
idge rail turned upside down, 


only wamionr that 


uide wheel was attached to the front of 


omnibus, and this was capable of raised 


A modificati of this system 


. 8) has si been 
“~ Pde 3 ng iron 
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with two grooves rolled in the flat side, which is placed upper- 
most, and the tongue of the TT irom islet i 8 i 
The object ofthe two grooves ta top 
two grooves 
horses ing over the rails. In place of 
grooved rail ¢ straight joint is made in the setts 
end of the tramway, midway i 
tended that the driver shall by sight 
the track, simply by means of the guide offered by the straight 
i t in the paving. In snowy or 
usk, this would be almost impossible, ae it is stated 
that the horses soon become used to the and finding 
the traction so much reduced endeavour to keep the rails 
without yr apo 5 ee crab joint i — disad- 
vantages are straight t in paving, 
which is always the cause of depression, and that in the event 
of steam or motive introduced the tram- 


x 
i 
: 
; 
E 


i 


lines, 
and Birkenhead (Fig. 4), were on continuous bearers. The 
longitudinal sleepers rested upon transverse sleepers _ 
about 4 ft. apart, and were secured to them by means of small 
cast-iron angle brackets and two spikes. ‘The rail was not 
grooved but rebated, and it was intended that ordinary 
vehicles should pass over it without inconvenience. This in 


was found im ble, and in uence of the 
pm aceidents, alee were chaoiizect and the 
rails removed. 


Many improvements have since been made, principally in 
introducing concrete foundation and in altering the section 

It is now almost universally believed that a narrow rail 
with a small is the best form for the cars, and also 
that this section presents the least obstruction to the ordi- 
aay a supposing the pavement to be kept level with 
the rail. 

At liverpool (Fig. 5) longitudinal timber sleepers were 
laid on a bed of concrete. The upper corners of the longi- 
tudinal sleeper were rebated out to receive the rail, which 
was spiked down ee holes in the groove. Wrought- 
iron _— were bolted to the longitudinal bearers at in- 
terv: 

This system has proved insufficient for the ordinary traffic 
of the town, and it is intended to relay the tramways, but by 
what method it is not yet decided. 

The Southport tramway (Fig. 6) is another example of 
longitudinal sleepers, but they are laid upon cross sleepers 
4 ft. apart, and held in position by means of wrought- 
iron “ ”’ This tramway is of recent construction, and 
the ordinagy traffic of the road in which it is laid is very 


light. 
In London (Fig. Y bees ae ome timber sleepers were laid 
in cast-ion chairs, about 4 ft. apart, upon a continuous bed 


of concrete. Small fish-plates were introduced at the junc- 


tions of the rails. Transverse tie rods, 24 in. by } in., held 
the chairs in ion. The rail was down through 
the groove. It is found that the rails soon work loose fy 


this system. Asphalte has been used for paving between 
the rails of the South London tramways, but with indifferent 
success, the asphalte giving way at its junction with the rail. 
The cause of this is the unequal vibration that takes place 
between the rail and asphalte, which are upon different 
foundations. 

Other London tramways were laid in the same way as at 
Liverpool, with the addition of cast-iron chairs to join the 
longitudinal sleepers. Wrought-iron transverse ties were 
spiked or bolted to the sleepers. 

The Edinburgh tramways (Fig. 8) were laid upon the 
longitudinal timber sleeper principle, but the method of 
fastening down the rail was by means of § in. bolts passed 
through the groove of the rail and screwed into nuts fastened 
to the underside of the timber. Wrought-iron transverse 
ties, 2 in. by 2 in., 4 ft. apart, were introduced. The timber 
was creosoted, and the bolt holes were filled with boiling tar 
before the bolts were driven. The rails weighed 52 lb. 
lineal yard. Fish-plates, 15 in. by 8 in. by § in., punehed 
for four bolts, were at the junctions of the rails, and 
the ends of the longitudinal timber slee were supported 
_——— —_ A —~- —— in. an Ke — 

erneat: eepers paving. Experience prov 
that this system is not satisfectorye The gradients in Edin- 
burgh are very severe, in some instances being as steep as 1 


in 18, 

In Glasgow (Fig. 9) a similar mode of construction was 
adopted, with some notable improvements. The roadway 
was excavated 13} in. ig ity the full width of the tramway. 

8 ft. long by 6 in. by 4 in., were laid 

Upon these were cast-iron chairs to 

timber 6 in. deep by 4in. 

wide. The rails, weighing 60 Ib. per lineal yard, were fastened 

to the timber by means of ppg ter dogs, about 12 in. 

apart. A fish-plate was placed at the junction of the rails. The 

spaces between the transverse sleepers were filled with con- 

crete. On this a bed of finer concrete was laid, or in some 
i posed of broken s 

bitumen ; 81 lb. weight of 

broken slag. 
ving stones, 


which were run solid with i — is was con- 
eto best example of the wy _—. 

comparing these tramwa: conditions before 
laid down tt is found : = 


stability of the rail varies from that of the 
of the street, and therefore unequal vibration takes 


é 


terial, dam 
situations, and in some countries] cannot possibly be ene 


The rails of the ¢ ralong the Heading! road, Leed 
ramwa -road, 8, 
ceageas only 0 little main than 6 yeas 


The present state of the timber is such that it is too rotten 
hell's eow spike, and it is the opinion of a competent 





judge that it will be necessary to renew it in three-or four 


ears. 

4 8. The rail is in all cases held down by pins, bolts, dogs, or 
—-, —— nana’ liable to — loose. idee 

4. It is mpossible to maintain ving level wit 
the rails by these methods. In Taeeieel = great is the 
nuisance from this cause that the tramways are to be recon- 
structed. In or pea a ve ey om and Glasgow, and Leeds, the 
same inconvenience been experienced, and this has tended 
to bring tramways into disrepute. 

5. It is very costly and inconvenient to repair the pavement 
adjacent to the rail. 

Thus none of the conditions are complied with in any of 
the lines of tramway yet laid down, and this accounts for their 


universal failure. 
(To be continued.) 





THE TRADE IN FLIMSY STEAMERS. 

By “ flimsy steamers,” we do not now mean steamers that are 
badly built, or made of bad materials; but that class of vessel 
intended for the smoothest water and the lightest possible draught, 
appropriate constructions when on their own waters, but merit- 
ing all a execration or sneer there is in the word “ a" 
when they ap On ocean waves amongst seagoing vessels. 
This count Loe eoeetinnes done a rearing trade in such light 
steamers. hen the voyage to their destination is a long one, 
and exposes them to all the violence of ocean — risk is 
very great, unless by pa nag | strengthening the hull for the 
voyage out, a degree of solidity of structure in keeping with that 
voyage, and unsuitable for the intended station, be imparted to 
"toe a hall th bility of this risky, b fi 

n whom s' the responsibility of this risky, but profit- 
able, trade be placed? Shall the islature, at a nominal 
charge, but enormous cost, provide a staff of officers to settle for 
those engaged in such ventures exactly how near to the wind 
they may sail in lightness of scantling? Yes! say the school, 
whose password is interference; Yes! they say, survey every 
vessel! On the Government be the onus of every unseaworthi- 
ness; and on the Government rest the odium of every inter- 
ference there would be, necessarily or unnecessarily, with this 
hitherto legitimate trade. We have all along advocated a free- 
trade policy, without grandmotherly supervision. If a manu- 
facturer uses a two ton crane to lift a ten ton weight, and, in 
the operation, by the failure of the machine, the workinen are 
killed, the manufacturer knowing that he had used a two 
ton machine to do a ten ton machine’s work, would be jrdged 
by a jury of his countrymen to be guilty of the death of these 
men, and the dread of the verdict of manslaughter is found to 
be so all-powerful, that it is rarely such a misdemeanour is com- 
mitted. 

We will not yield to any one in our feeling of ae for 
sailors who, at all seasons, but especially during the gales which 
have for some weeks been committing such havoc on our coasts, 
are exposed to “the peril of waters, winds, and rocks.” It is 
because we wish them to be effectually protected that we have 
always said, and still mean to say, leave the shipowners to do 
their own work themselves, and hold them responsible, just as is 
done on shore, when life or limb is lost, by faildre of the appli- 
ances specially provided for the workman’s use. The propriety 
of the policy we have advocated is likely to be soon decisively 
proved by the issue of w series of important Board of Trade 
inquiries that are this winter, without any interval, occupying 
the assessors. 

The Chusan, the first of the light-built craft we have to 
notice, is presented to us by a shipbuilding firm of the highest 
eminence, as a vessel they considered fit to be sent to sea. Sup- 
pose the law of universal inspection to be enforced ; to be work- 
able, the officers must not be vexatiously interfering with respect- 
able builders. The builders of the Chusan are of high standing, 
the vessel was of peculiar construction, of great beam and great 
length with what was represented as special compensation for 
longitudinal strength in the shape of longitudinal bulkheads, and 
fore and aft a lattice girder at each side, the full depth of the 
vessel. At the inquiry, it was shown by the Board’s surveyors 
that that strength was inadequate, and that by an error in detail 
the value of this compensating construction was rendered almost 
nil. The Board of Trade might, with some satisfaction, point to 
the report of their officers as evidence of the ability of their staff, 
and the — might be led to believe that if such surveyors 
were employed to examine all the “ flimsies,” the risk of loss of 
life by such vessels would be greatly diminished. “We dissent 
from this conclusion im toto. It is very easy to report ona 
vessel that is already wrecked, about which there exists no 
longer presumptive belief that she is really seaworthy; but we 
very much doubt whether these same gentlemen would have 
been so decisive in their statements of want of strength, if the 
vessel, broken in two, had not been before their eyes. Board of 
Trade officers ht have been misled in the same way as the 
builders were, if they Aad passed the vessel, their certificate 
would have gone a far way to shelter the owner. 
are saying, we know we are in opposition to the surveyors, whose 
competency we do not mean to question, but 
learn that Board of Trade at the small salaries they 
receive can 


a 
was the proximate cause of the loss of the ship. 
no doubt indebted to the Board of Trade officers who pointed out 


these defects, but the public must not be led away by that 
feeling to suppose Board of Trade officers any more likely to 
have such a vessel made safe because had inspected her, 
than a shi and a shipbui who are by the courts 
of Lee NS a Pantie enon Beh pence thane = +m their 
responsibilities were fully irly discharged construc- 
tion and equipment of the vessel. The omission of the false keel 


led to an error of judgment on the of the pilot; but, as the 
vessel was mechanically capable 7 ine ths coast, and 


was only driven thereon by carrying a miscalculated amount of 
ee , the loss of the vessel is, therefore, not traceable 
irectly and necessarily to her construction, and no Board of 
Trade survey, in our opinion, would have secured a more sea- 
worthy Chusan. Government surveys in a country with a 
popular Government must work to a minimum scantling—they 
must ask always something less than the utmost that could be 
demanded ; and if a of Trade scantling for “ flimsies ” 
were to be issued and certified, it would — tolerated if about 
20 per cent. flimsier than any would at present 


“*So much for. the Oh previous ould 
m ior the Chusan; a survey wi not 
necessarily have im her. Vessels built under special 
survey of Lloyd’s of the oe Book have, after all, been 
unseaworthy when sent to sea, and through that thi 
some have become total losses on the first voyage, while others 
have had to be nearly rebuilt before a second voyage could be 
undertaken. It is by our experience of these Registry Surveys 
that we condemn the policy of substituting a professional for a 
| een: in the protection of life at sea. Unless some 
self-interest as powerful as that of ownership or of personal respon- 
sibility supervene, the routine inspections of the best surveyors 
inevitably gravitate towards perfunctoriness, and perfunctoriness 
at its best, which is all that can be required of the most conscien- 
tious surveyor, would be no protection whatever against the latent 
defects of exceptional construction. To the Chusan there is a 
sister vessel, and it may be urged that she will be made stronger. 
We do not doubt that. But she will be still stronger by there 
having been no preliminary Government survey on the first 
vessel, The Government surveyor would have been hampered 
by his first report, and, we care not who may be offended by our 
remarks, the opinions of all technical surveyors and witnesses 
are, in our minds, very much the creation of circumstances, and 
we never yet met one who would not try to justify a report to 
which he had previously committed himself. In declaring the 
Chusan to have been not seaworthy for the voyage on which 
she was despatched, these gentlemen were at liberty to state 
unbiassed opinion. If they had previously certified her as 
—- would there not have a twist in their judg- 
ment 
The passenger steamer Mary, a vessel 212 ft. by 25 ft. b 
8 ft. 6 in., that broke in two in the Bay of Biscay e the seu 
day that the Chusan broke on the rock at the entrance to 
Ardrossan Harbour, is the next vessel that presses before us for 
consideration. The reports obtained by the Board of Trade on 
the construction of the Mary unanimously assert that this 
steamer was unseaworthy, and apparently without one savin 
clause in her construction. A previous survey—say the unive 
survey school—would have prevented her being sent to sea; but 
that is just what a previous survey did not do, for she was 
surveyed by a most conscientious and highly-experienced profes- 
sional man, and pronounced by him to be seaworthy, and of 
even more than ordinary strength for her class. This opinion 
was formed under circumstances mach more likely to secure a 
staunch seaworthiness than would obtain in the merely official 
discharge of Government duties. On the correctness of that 
surveyor’s certificate, those whose agent he was were ready to 
stake, and did actually stake, ten thousand pounds. Is it not 
highly absurd to suppose, as the inspectionists’ school would 
have us believe, that if that surveyor had only been paid out of 
the Consolidated Fund, and only a small salary, instead of double 
the amount by business men, under whose eyes he worked, und 
who were either to gain a little or to lose a great deal by his 
action, then he would have seen quite differently, and his certifi- 
cate would have been true as Holy Writ? We have a little 
confidence in the general efficiency of some Government depart- 
ments; but we should be sorry to be carried away by such over- 
weening partiality for’ Government work as these universal 
survey- ea advocates are possessed by. The self-protection 
of the owner and of the underwriter are the legitimate protec- 
tion of the sailor; but if the owner seeks his protection ouly in 
an unconditional policy, and if the underwriter seeks his protec- 
tion only in higher premiums, what is there left for the sailor, 
whose family gets neither premiums nor policies? Let the 
Courts decide that a policy upon an unseaworthy vessel covered 
by extra premium, instead of by added strength, is forfeited by 
both the owner and the underwriter. This is our for 
unseaworthiness. Where reasonable grounds exist for doubting 
the seaworthiness of a ship that has been lost, let the sum 
covered by insurance be paid into court, and when the owner 
proves that his vessel was seaworthy when he despatched her, 
then pay him the money; but not till then. Insurance policies, 
as a protection against ‘‘ the peril of waters, winds, and rocks,” 
are necessary, but they ought not to be tolerated in a civilised 
country as protection against the perils of defective construction. 
We e in undivided responsibility, and, 
recommend that a large stalf of surveyors should be appointed to 
furnish owners of flimsy steamers with official certificates “ of 
more than ordi 








us picture to ourselves these three men as they were that 
with his thumb-stump wrapped in his cap; the father 
without his jacket. He said the boat broke under his feet, and 
to call his son to come up, as she was breaking-up, 
he rose up, his jacket had been caught in the 
and he ran and left it. if that picture does 
Q : Not far from these, but out of reach of sight 
is the lifeboat, smashed by the mast, but fioating 
buoyancy ; the water inside on a level with the water outside, 
and with one oar raised with a jacket on it for a signal. 
are five brave men in that thing, 
drink. Qa the second day one of 
tion, then a second one delirious and 
On the next day a third one of the number becomes 





jumps overboard twice, and is twice pulled back by his two 
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miserable fellow waifs ; a third time he jumps, and this time he} As it was not considered desirable to strain the cables] Span II.—Both sides of this span came together well as 
is beyond their reach ; they have no oars, and he sinks, and they | beyond the amount they were then subjected to, it was de- level, the west half was perfectly straight for centre line, the 
have another night by themselves, signalling and hailing every | termined to try to enter the lower tubes in this condition of the | eastern half was bowed to the south 14. in. at its extremity. 
vessel that came in sight, for they still had their sight and their | arches. These once entered, the two semi-arches could readily | On December 16th this arch was rea connected in a few 
reason, although they had had neither food nor water for sixty | have been brought to a corresponding level without any risk, | hours, the tem: ure and elevation bein favourable. 
hours. They were then rescued by a passing vessel, and the by decreasing one set of cable strains and fomenieg Saath, Span IlL.—This last span gave i trouble, as 

avin om 


above is their story. They say the Mary was bending like a 
fishing-rod from the very first. She had to put into Belfast and 
then to Kingston for shelter; and then the Mary, a river boat 
of the lightest construction, intended to draw only 27 in. of water 
when on her station, with decks only y4ths in. thick of sheet 
iron, and no wood on it to stiffen it, this boat, with no additional 
strengthening for the voyage, only 200 tons of coal added to her 
normal load to keep her from being blown away, was actually 
steamed into the Bay of Biscay all a-crumpling as she went ; 
and, after exciting the wonder of the engineers that ‘‘she must 
be of good iron, that boat, to bend so far without breaking,” she 
then broke to show them she could break as well as bend; and 
in fine weather, on a long gentle swell, the steamer Mary broke 
in two, and went below. This is a statement of the account; it 
is an account that is now waiting for settlement. 

If a jury of twelve honest men and true will decide that such 
things are all the legitimate risks of fair trade, then seaworthy 
ships are not wanted by the public mind, and a popular Govern- 
ment ought not to interfere with the unseaworthiness. If, on 
the other hand, they bring home the responsibility to those who 
were pecuniarily concerned in the venture, the “ flimsies ” will 
have received their death-blow far more effectually than could 
have been accomplished by the appointment of all the self-styled 
experts, and all the half-pay captains in the country as sur- 
veyors of unseaworthy ships.— Nautical Magazine. 








NOTES ON THE ERECTION OF THE 
ILLINOIS AND ST. LOUIS BRIDGE.* 
By Mr. THEopore Cooper, C.E. 
(Concluded from page 17.) 

Span I.—The last tubes necessary to complete the two 
inner ribs of this span up to the central tubes were erected on 
September 5th, 1873. The expense and responsibility of the 
insertion of the central connecting tubes of the arches de- 
volved by contract upon the Illinois and St. Louis Bridge 
Company; under the direction of Col. Henry Flad, acting 
Chief Engineer (Captain Eads being absent in England), the 
writer was given charge of this work ; the men were furnished 
by the Keystone Bridge Company, 

At this date the semi-arches were supported by three sets 
of cables at each half of span, viz., at the sixth, twelfth, and 
eighteenth joints. The sixth cables were attached to all four 
ribs, and contained a cross section of 13 square inches for each 
rib. The twelfth or main cables were attached to the two 
inner ribs only (the outer ribs terminated at the eleventh 
joints), and contained a sectional area of 42 square inches for 
each rib. ‘The eighteenth cables, also attached to inner ribs 
only, contained a sectional area of 22 square inches for each rib. 
The sixth cables at this date were under a strain of 65 tons, 
the — cables 176 tons, and the eighteenth cables 73 tons 

r rib. 
PerThe arches having been erected without. reference to their 
elevations or correctness of line in direction of the span, stood 
in the following condition ; the western half of the span was 
one foot lower in elevation (measured at the extremities of 
the ribs) than the opposite or eastern half ; the western half 
being 8? in. below the normal line of the finished arch, and 
the eastern 1} in. above, the remaining 1} ins. being the 
difference in elevation of the ends of the central tube (its 
higher end being the true centre of the arch). Horizontally 
both semi-ribs were curved to the north, the western 3 in. and 
the eastern 1 in., measured at the extremities of the ribs. 
This curvature was due to the tension rods running in one 
direction towards the centre, being more easily screwed up 
than those in the other direction ; one set being fitted wit 
sleeve nuts and the others with swivels. The ribs being in 
this condition, a measuremert of the space between the two 
opposing semi-arches at a temperature of 60 deg. Fahr., 

owed that the upper members of the ribs were too close 
together by 0.3 in., and the lower members by 0.5 in. This 
was considered at the time very satisfactory, as it was not 
doubted but that with an increase of cable-strains and a 
lower temperature the connecting tubes could be readily 
entered. 

A few days were spent in throwing the arches into line 
horizontally, stiffening the ribs with their diagonal rods, 
rivetting the lattice straps between the main brace bars, and 
in other work necessary to prepare the ribs for the new 
strains, which would be thrown upon them by temperature 
as soon as they were connected rigidly together. 

During this time experiments were made upon the action 
of the ribs under increase and variation of cable strains, the 
ultimate object being to raise the extremity of the western 
half to a corresponding elevation with the eastern. The 
results as obtained from this semi-arch were not very satis- 
factory for the purpose intended, for the arch was found 
to be very stiff and slow to yield under any increase of strain. 
From the great mass of metal to be moved, it was very im- 
portant to study carefully the action of each increase of strain 
upon the arches and their cable system. Several days were, 
therefore, spent in these operations. After straining the 
eighteenth cable as greatly as was i proper (to 
about 10,000 lbs. per square inch), the main cables to 200 tons, 
and slacking off entirely the sixth cables from the inner ribs, 
this semi-arch, on September 14th, was 7 in. higher than it 
was on the 5th, making its half of the span still 34 in. too low 
as compared with the eastern half. : 

At 7o’clock a.m., this date, the temperature being 44 deg. 
Fahr., the space between the opposing ribs was found to be in 
excess of the required distance, j in. for upper members and 
tin. for lower. These measurements, however, did not give 
the true amount of clearance which the tubes required, as 
the additional space needed to enter the tubes in an oblique 
direction, which the want of level of the two opposing ribs 
made necessary, was not taken into account. 

* Read before the American Society of Civil Engineers. 
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ving the ion of the lower tu t was 
believed there would be but little difficulty in entering the 
upper tubes on an increase of the temperature. 

t 9 o'clock a.m., the plain tubes (not adjustable) were 
raised from the flat boat to the arches. The north lower tube 
(Crib, Figs. 3 and 4, page 17) entered readily into its place ; the 
south one (B rib), however, would only enter part way. 
Attempts were made to force it into position, but the risk of 
getting it caught part way down was too great, as the sun 
was already expanding this side of the arch. Both tubes, 
therefore, ‘were removed, and the insertion postponed until 
the next morning at 5 o’clock. The following night was less 
cool, and at the hour named, the temperature being 53 deg. 
Fahr., the space was too short by xs in. 

Hoping to oy this small amouat, an additional strain of 
6 tons was added to the main cables of the western side, but 
without any immediate effect. Believing that the distance 
saved by having the eastern side higher than the western, 
was more than balanced by the loss due to the faces of the 
projecting tubes being one higher than the other, the eastern 

alf was lowered to a corresponding level with the western. 
For several days the temperature, especially at night, had 
been quite cool; it now became very warm, and judging 
from the weather “ probabilities,” no i: iate hope of a 
change to cooler could be indulged. 

The directors of the Bridge Company having made some 
agreement dependent upon this span being closed by Sep- 
tember 19th, Colonel Flad determined to attempt a reduction 
of the arches by means of ice, in order to enter these tubes ; 
not wishing to resort to the adjustable tubes until all chances 




























































the circumstances were very similar to those of Span I., one 
side, the eastern in this case, being much lower and stiffer 
than its opposing semi-arch. The was quite warm 
for the season (68 deg. Fahr.), and, also, it was financially 
necessary to ¢ the span by acertain time, This latter 
fact was not known till December 17th, at noon, and the time 
expired on the mor of the 18th. At the first-named 
hour, when I received o from the chief engineer, Captain 
Eads, to have this span closed by 7 o’clock the next morning, 
the eastern half was still 3 in. too low, the main cables 
were strained to 200 tons per rib, and the others to their full 
capacity. The tubes, after being sho: as much as the 
adjustable screws would allow in their present condition of 
thread, were yet too long by 4 in.; the hydraulic jacks of the 
east abutment towers, by means of whi 
this half span were strained, had reached their full throw from 
the strain they were under and the unusual warmth of the 
season, they having been lowered some time before on account 
of the cold weather. 

In order to succeed in entering the tubes, it became neces- 
sary to raise the jacks upon blocking, and to i the 
strain on the main cables of the east side to 210 . The 
serews of the adjustable tubes were also. cut by filing and 
chipping, 80 as to obtain j in. more adjustment. At 10 o'clock 
p-m.the wind,which had been quite warm,changed to the north 
and produced a sufficient reduction of temperature to assure 
the entering of the tubes, and at 11.30 p.m., every pre- 

tion being completed, the tubes were hoisted to the arches. 
‘he remainder of the work was merely a ve g yw of pre- 
vious experience, but was necessarily delayed by the incon- 


of inserting the others were tried. For this purpose, all the | veniences of working upon scaffolding by ht. At 7.40 
tubes of these two inner ribs, over both halves .f the span, | o’clock a.m., on the 18th, the last pe 4 was cl 
were wrapped with gunny cloth. Boards, on edge, were} As soon as each span was connected by the insertion of the 


central tubes of the inner ribs as just described, the erection 
of the remaining tubes of the outer ribs was continued. With 
the exception of cables Nos. 3 and 6, which were used for 
sup rting the first eleven tubes during their erection, no 
cables were used for these outer ribs, the time of con- 
necting the inner ribs, those outer ribs were sustained by a 
cable at the sixth joint only—the third cable having been 
remoyed at the same time it had been removed from the 
inner ribs. 

During the continuation of the erection of these outer ribs 
beyond eleventh joints, the weights of these outer ribs 
were tranferred to the inner ribs by means of ‘tempo 
diagonal rods attached to the tubes by clamps. The rode 

for this purpose were the rods ing to this 

art of the work. One of these rods was ati to each 
length of tu and a double set at each third tube. As each 
rod was fitted with an adjusting screw, it was very easy to 
ray Se ene outer ribs at any desired elevation with nce 
to the inner ribs to which they were attached. No difficulty 
experienced in inserting their connecting 


IlL—Screwing out the Arches,—After the connexion of 
the inner ribs of the first span by the use of the adjustable 
tubes, it became to screw out these tubes to their 
full —— as required by the calculations. The screws in 
these tubes were made from forged wrought-iron rings 18 in. 
long, 165 in. outside and 11 in. inside diameter. screw 
thread was right and left-handed on the different ends, square 
and +4, i, Gone fn ae, os 8 Fe In the cylindrical part 
of the screw, between the right and left threads, six holes if in. 
in diameter were bored, for the ay pea of passing rivets to 
fasten the steel rings, which were to fillspace A (Fig. 5, page 17) 
after the tubes were screwed out to Poy evd basa and make 
a solid steel connexion throughout the tube for compression. 
The screws of this form, with the original 
expectation that they would only be needed to lengthen or 
shorten the tubes before they were i into their place ; 
the necessity of forcing apart the arches with these screws 
being left off for the time; the pins held the tube ends in| had not been anticipated. They fitted very snugly and re- 
line vertically, and the screw clamps kept them from moving | quired a power to turn them, even without any 
horizontally. Then the bearing faces were ht together | pressure against the threads; and with any strain of either 


laced between the braces on each side of the tubes, thus 
orming continuous lines of troughs, in which ice could be 
placed and the tubes cooled. At sunset of the 15th the 
arches were too close together by 2} in.—that is, the tubes 
would not enter by this amount. The temperature had been 

uite warm, about 80 deg. Fahr. in the shade. Preparations 
or using the ice were not completed until the 16th, at 
2 o'clock a m.; 10 tons of ice were broken, hoisted, and dis- 
tributed over the tubes, the bagging being first thoroughly 
wetted with a hose. During the whole night a warm south- 
erly wind prevailed, and, with the temperature above 60 deg. 
Fake, counteracted much of the ee of the ice. At sunrise 
the space was still ¢ in. too short, but the ice had produced a 
contraction since sunset the day before, equivalent to a re- 
duction of tem: ure of 42 deg. 

During the day and all night of the 16th, the icing was con- 
tinued, in hopes to finally overcome the influence of the warm 
weather. By evening the space had become reduced, so that 
to enter the tubes a contraction of 14 in. was needed. At 
11.30 p.m., this was decreased to jin., at which it re- 
mained until the morning of the 17th. This night, also, a 
very warm southerly wind prevailed, and cut away the ice as 
fast as 50 men could hoist and distribute it: 

On the morning of the 17th, there being no of a 
change to colder weather within the time to which we were 
limited, Colonel Flad felt com to the use of the 
extensible tubes ; especially as were only fitted with a 
moderate amount of pe rtm (about 14 in.), so that, 
should the weather continue as it was, they even could not be 
entered after the effects of the ice had disap . The lower 
of these tubes were first entered; there was some little diffi- 
culty with the south one, but finally both were in place, and 
one end of each tube was readily connected by means of its 
coupling and steel pin. Before the other ends could be con- 
nected it was necessary, by means of lines and clamps, to draw 
the tubes into correct line with the projecting tubes of the 
opposing ribs. The steel pins belonging to these joints were 
then entered into the pin-holes of the tubes, the coupling 


by means of the adjustable screws and a slight lowering of epmpeeemon or tension upon the tubes it became very difficult 
the eastern ribs by slacking off the main cables, The couplings | work to move them by the use of bars inserted into the 1} in. 
were next readily entered upon the grooves of the tubes, and | holes. 


After the inner ribs were connected the cable strains were 
reduced so that there was only about 160 tons strain on the 
main cables. Then the erection of the outer ribs was going 
on, and this threw the additional weight of these outer ribs 
upon the inner ribs. 


the connexion of the lower members completed. Having, by 
means of struts and rods, secured the lower members against 
any tendency to buckle horizontally, the upper tubes were 
entered in a similar manner. The braces connecting the upper 
and lower members were all put on (excepting one set, which 
could not be until the adjustable tubes were screwed out to 
proper lengths), and the whole firmly strutted and tied to- 
gether. At 10 o’clock p.m., September 17th, after 66 hours’ | nected 
constant work with a force of about 60 men, the first arch 
was successfully connected. 

From the difficulties thus experienced, it was decided to use 
only adjustable tubes for the remaining 5) 3 it being too 
important a matter to be dependent upon the condition of the 
weather and the uncertain action of the arches under the cable 
strains. After experience in screwing out the arches to their 
proper lengths, as will be explained hereafter, a change in the 
manner of connecting the last joints was adopted. After the 
central tubes were rigidly connected at one end by means of 
the coupling and pin, the rei end was only connected 
by a loose pin joiat, as follows :—The tube ends were brought 


keeping a constant strain upon the bars, The great labour 

necessary and slow progress made, led to two improvements 
which overcame the difficulty in the ining parts of the 

arches. First, the remaining ribs were not ly connected 
by enaunge on both ends of the central tubes; one end of 
into an abutting condition, the steel pin entered into the pin- | t tubes was left free by making a pin-joint only, as before 
hole through the tube ends, and the tubes prevented from | mentioned. By this means no tension could be got on these 
moving sidewise by means of clamps. As in this method the | tubes, and any opening or relaxation of compression at this 
couplings were left off from the joint,much trouble was avoided. | loose joint produced by contraction or expansion of the arches 
These joints were kept in this condition pyarcheg: pene: ware omnes as it : lower or wepes:s tube) could readily be 
were screwed out to their proper length, w permanent | taken advantage setting ou screws. second 
‘74 fing . This}i yoann of a wrench of a suitable 


connexions by means of the couplings were made. ble 
method fectly saf long as the cables were under to turn these screws, even under a large compressive 
~ pn mye ge (iain. were made of railroad iron and re- 


trai tube ends kept at a true bearing with each 
strain and the tube irhahe . embled in form an elongated letter A. Each foot was fitted 
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acting being the sixth, which acted on but 
rat. these iy an unfavourable angle.” To 
make up for deficiency of compression, it was necessary 
aid action of the wrench by raising these outer ribs 

ich they were supported. B 


hich . By 
elheenaling Wis ooties SS te cenew oUt he Nee up of | ' 


were finally gotten out to 


their correct length. Finding in the first span that the com- 
F be the action of the 


i 
i 


all 
geeks 
fi 
it 
: 
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the 
it became to screw them out. 
“Removing and Exchanging any Tube 
hes.—From the experience 
connecting, and screwing out the arches 
confident, that should occasion require, 
any part of the arches without 
work beneath. For instance, 
and another inserted, with no risk 
and but partial interference with 
manner. Suspend the rib 
to be taken, upon the adjacent ribs 
ion rods, in a manner similar to 
that whereby the outer ribs were supported during their erec- 
tion. The total dead weight on one rib does not exceed one 
ton per foot of span; this would be 520 tons for a rib of the 
centre span, to sustain which would not require a | 
case, this weight could 
ribs, without exceeding the 
moving load for which they are calculated. The weight of 
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and 
of cay pent a new tube inserted. The temperature at 

should be considered, and all means to hold 
the rib in its 7 meng te domme meagan blag heer gi 
may not move from its place, a us prevent or 
dela the insertion of ue "howto. fall material vere 

ly whole operation need not take a 
Gerat ios iscn ead sell ars ne 
wi 24 hours.* 

The removal of a skew-back tube would be more laborious 
but still within possible limits. These tubes being screwed 
into the skew-backs, it would be necessary to remove another 
tube first in order to obtain working room to unscrew them ; 
it would be comparatively slight labour to remove any other 
part of the arches. 


These cases may ever be hypothetical, but, nevertheless, 
eee te 
great work. 
V.—Method of Painting the Interior the Tubes a 
Brostion The sabes as well as all other of the wiles 
ted on all sides before they the shops of 
yystone Bridge Company. But it was also necessary that 
the interior of the tubes, and especially their joints, should 
be thoroughly painted after the tubes were in place. i 
could have been done for each tube as the work went on; but 


4 





* After the completion of all the ironwork on Span I. and 
most of the woodwork of the upper roadway (March 24th- 
26th), two tubes in the lower members of ri and C (B, 
19-20 and ©, 18-19, Figs. 2 and 8), which had been injured 
-during the erection, were removed by the writer and new ones 
inserted instead. At this time these ribs were practical 
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TABLE OF DEFLECTIONS. 





Loap (allowing 15 tons for each tender). 


DsFxxction (inches) at CENTRE OF 





























Locomo- Weight ia : . . ‘ . 
a a Placed on Middle of RibA. | RBibB. | BibO. | RibD. 
7 384 South Track of Spanll .  .. | 248° | 1.948 | 133¢ | 088 
334 Ber a ca Be) ete 2.8% 2.15% 1.37+ Li 
- 350 xn” A gat aan 2.48* 1.8# 1.27+ 0.82 
14 { asd s th » =} Spani. we | 8.098 2.592 | 2.616 8. 
ol ” ” 
14 { a South 7p Span. me | 88 8.44 3.89 3.92 
10 492 oni pails git FRE s 2.37 
* Loaded rib. + Rib partly loaded. 
i Span I, Rib B of S IL. raised 0.48 inches; in each case 
d the measurement being at centre of the rib. 


with and the whole set upon rollers, was fastened by a 
movable joint toa gas pipe in 12 ft. pieces which were to- 
geties equal fn keg, © Gat'el Gr mabenin. Tu 

to ithi urs 


i enough material to give a 
lus sufficient to fill lower tubes (about 1} barrels for 
each skew-back tube), 


varnish 

the same apparatus was used in allthearches. Had - 
i previously made at the skew-backs, to Sram off 
the surplus material, and use it over again, there need have 
been no waste under any circumstances. 

Tests of the Bridge, when complete (added September 27, 
wl 80-ton locomotive at different ‘psition of the 
centre span produced these results on Rib B. 





Derxections (inches). 





ExNGissz aT 
At Joint11.' At Centre ia Joint 33. 





West Quarter, Joint 1 0.516 0.12 —0.06 
This | Centre of Span... ...| 0.216 0.6 0.12 
East Quarter, Joint 33) —0.024 —0.0.2 0.72 








Similar observations were made at other points. The same 
load at different points produced the following results : 





Der.sction (inches) AT CENTRE OF 





Enxeine 
Span I. | Span II. | Span III. 





At Centre of each span} 0.636 0.6 0.636 
a peers. H miles per hour) 0.6 0.42 06 


: wo 0.75 
sal I an 4 oon 0.75 











Different loads, at different points, caused the deflections 
recorded in the Table at top of page. 
vertical deflection of Span II. when one-third 





_ After each test the load was entirel removed and observa- 
tions made for permanent set, which however was not at any 
time visible, nor was any side deflection of the outer ribs 
under the various loads discovered. 


FOREIGN.AND COLONIAL NOTES. 

The Austrian Lloyd’s.—Herr Otto Dingler, superintending 
Soigution Onnpeay, Was telgned Meappeioheess, ond il 

avigation Company, i intment, and wi 
shortly retire froma tho corvies of the ofan y in order to be- 
come agent in Turkey for the great establi t of Krupp, 
of Essen. Herr Dingler has been for upwards of twelve years 
in the service of the Austrian Lloyd’s, and it was at his sug- 
gestion that the Austrian company decided on building iron 
vessels in their own yards. 

Australasian T: hy.—It is stated that a ee 
of the Governments of New South Wales, New , and 








i telegraph cables. The exact nature 
of this arrangement has not transpired, but it is said to be at 
once economical and efficient. 

Canadian Pacific Railway.—It is understood that the 
Canadian Public Works Department will be prepared to invite 
tenders for the construction of the Canadian Pacific line be- 
tween Thunder Bay and Fort Garry in the course of a few 
weeks. 

The United States Post Office—In the year endiag June 
30, 1874, the United States Office was worked at a loss 
of 7,815,878 dols. The Postmaster-General reports that there 
has been a marked gain in the time occupied in transporting 

h mails; thus the saving realised last year in the 
avi time occupied in conveying the through mail from 
New York to San Francisco was 5 and 32 minutes. 

American Railroad Profits.—The net profits realised on 
the railroads of the United States were computed for 1871 at 
141,746,404 dols.; for 1872, at 165,754,373 dols.; and for 
1878, at 183,810,562 dols. The panic of 1873, of course, 
affected the results of that year. 


New Zealand Railways.—It was anticipated that a line 
benwoun Honier ond Fall Pat Sone be completed and that 
weer epsrionmag oven hp the Sane of 15 A new 

is being opened out at the ex vince to 
eee business i 2 of Napier with the line. 
The works of the Picton Blenheim Railway are making 
es Sa a rails are laid and the 
is to beyond Kent-street. 

The Pacific Railroad.— The combined revenue of the 
Union Pacific and Central Pacific Railroads for the year 
ending June 30, 1874, was 22,275,252 dole. The “ operating 
expenses” of the year were 9,905,871 dols., so that the net 
profits of the twelve months were 12,369,381 dols. The ratio 
of the operating ex to the traffic receipts was much 
lower on the Central Pacific than on the Union Pacific divi- 
sion. It is certainly a remarkable result that this great road 
should be already earning a profit of something over 1,000,000 
dols. per month. 

Algiers Graving Docks.—It is officially announced that 
graving docks are now open for use at Algiers upon favour- 
able terms. They can receive the largest vessels. 

The Hoosac Tunnel.—The works of this tunnel have so far 
advanced that the tunnel will be available for freight traffic 
in a few weeks. There is considerable trouble, however, 
from falling rocks, and at least 6000 ft. of the tunnel will 
have to be arched with brick before trains can pass through 
without interruption. 

Locomotives on the Great Indian Peninsula.—At the close 


had the following number of locomotives in running order 
upon its lines: Tank, 31; passenger, 87 ; goods, 143. 
Railways and Telegraphs at the Antipodes.—At the close 
of June, 1874, there were 1400 miles of railway in operation 
in the Australasian group of colonies (including New Zea- 
land), and about 1500 more line were in course of con- 


struction. The Australasian also possessed at the same 
date 18,448 miles of calgastics 2 
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CLEARANCE AND COMPRESSION IN 
STEAM CYLINDERS. 


In our seventeenth yolume* we published paper. 


read before the Institution of Naval Architects by Mr. 
J. McFarlane Gray upon ‘‘ Clearance and Compres- 
sion in Steam Cylinders.” It is somewhat remark- 
able that while so much has been said and written 
about steam distribution as far as it affects the upper 
side of an indicator diagram, the lower part of it 

been left comparatively unconsidered. We may, in- 
deed, go further than this, and say that in most works 
upon the steam engine this question of compression 
when treated upon at all is dealt with erroneously and 
carelessly—in this matter we are quite.at one with 
Mr. Gray. ‘The. two principal statements on the 
subject, for example, which are found in Professor 
Rankine’s ‘‘ Steam Engine and other Prime Movers,” 
are both quite erroneous. The first of these is 
that ‘‘ the most advantageous adjustment of the com- 
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expansion 4 ¢ were stopped anywhere before reach- 
ing ¢, as for instance at 4, the steam efficiency would 
be reduced, although the ratio of compression re- 
mains the same; for while the net amount of steam 
used is still a 4, there has to be expended per 
stroke the work a fd in compressing the steam p a, 
and in the ie we only benefit from the eg 
sence of this additional steam by the amount dh kc, 
which is less by the amount 4e¢ & than the work 
already expended on it. 

Before going further it would be well that we 
should define clearly what we intend to be under- 
stood by ‘‘steam efficiency” in this article. Ef- 
ficiency, it will be remembered, is always a com- 

rative, and not a positive quantity, and in dif- 
erent cases the comparison is made with different 
standards. In this case we have not to compare 
one engine with another, but the same engine 
working under different conditions as to compres- 












































pression” takes place ‘‘ when the quantity of steam 
confined or cushioned is just sufficient to fill the 
clearance at the initial pressure.” The second is 
that “ the effect of this adjustment is . . . that the 
efficiency of the steam remains undiminished.” 
There is in point of fact only one case in which 
these statements are true, and that case is one never 
met with in practice. It would occur if the expan- 
sion were carried down to the back pressure, and 
at no other time. We may illustrate this point 
graphically. In Fig. 1, a 4c d represents the amount 
of work which would be obtained from a volume 
of steam a 4 expanded continuously down to the 
back pressure as shown by the line dc, without 
clearance, and therefore without compression. Then 
if we add an amount of clearance represented by pa, 
the steam in expanding down to the same back 
pressure as before will do work represented by 
abed (of course requiring a correspondingly larger 
cylinder). By adjusting the compression a /, 80 
that at its close the space p a is filled with steam of 
the full initial pressure, we should have to expend 
upon the steam work represented byafd. It is 
easy to show that the area 4 e ¢ is equal to the area 
afd, 80 that abe f, the area of the new indicator 
card, is equal to the area a 5 cd of theoldone. At 
the same time by having adjusted the compression 
in the way proposed, the amount of steam (a 4) to 
be supplied from the boiler is the same in both 
cases, and the efficiency of the steam therefore 
remains unaltered. It is obvious, however, that if the 


* See EncinzERrine for 3rd April, page 241. 

T We refer to the 4th a 418 et seg. Page 420 
contains some really unaccountable errors which we hope 
may be rectified in future editions. For instance, in equa- 
tion eight the point at which compression should begin in 
order to end at the initial pressure is made de t on the 
ratio of expansion, which of course has nothing to do with 


it. The equation should be ais e {(2)*- 1} in 


stead of * = ort.(£+ i. The inversion of p, and 





P; is perhaps a misprint. The equations following seem also 
to be equally tnoenrect. tg , 











. & eo 
sion, so as to find out which is the most advan- 
tageous. We therefore take as a standard—and 

it unity—the amount of work which would be 
done in the particular engine under consideration by 
an amount of steam sufficient to fill only the space 
swept by the piston before cut off, if no compression 
were se ae and if the clearance were 
filled with steam provided in some other way. The 
rounding of the corners of the indicator card we 
leave, as is usual, out of consideration. Graphically 
the proposed standard of comparison is equivalent to 
the figure a bc de, in Fig. 2, The cut-off point d, 
and the clearance space p a in the given engine are 
fixed, as well as the back pressure, and a be de repre- 
sents the work that would be obtained from a 
volume of steam a under these conditions, sup- 
posing p a were filled with steam from some other 
source. It must be distinctly borne in mind that 
the expansion curve 4 c corresponds to the expan- 
sion of the whole steam p 6, and nob-only of the 
net steam ab. It will be seen afterwards that this is 
a point of very great importance, and also that the 
way we propose to look at it is practically some- 
what more convenient than if -we took as our 
standard the work done by the expansion of wb 
in an engine without clearance. The-areaabede 
then is our standard of comparison, which: we" call 


To find the comparative efficiency th 
steam, under any other cnodition as to compression 
and the supply of clearande steam, this has to be 
multiplied by two factors, the maximum value of 
each of which is always unity. The first of these 
is the ratio between the volume of steam a é and 
the total amount of steam used stroke, When 
the full measure of compression is employed this is 


obviously of or 1, and its value varies between 


this and“? when there is no compression, and 
hen conaiupadly. sha balls WAIMMisal the’ tean 
when conseq' the w e - 
ance hast be. iiled ‘with fai 4 from the 
boiler at every stroke. The second factor is the 
ratio between the net work done in the cylinder, 
and the total work that would be done if there were 
no energy employed in compressing the steam. This 
varies from 1 when there is no compression to 
epeel when the full compression is used, and is 
therefore greatest when the other factor is least, 
and vice versé. Thus when more steam has to be 
supplied by the boiler than is shown by a }, 
the work done remaining the same, the efficiency 
of the steam is reduced exactly in proportion as its 
quantity is increased—and on the other hand when 
less useful work is obtained from the steam than 
the standard quantity aed e, the efficiency is 
reduced directly as the work done is diminished, 

If the proportionate loss of work by the compres- 
sion were always the same as the proportionate gain 
of efficiency by the corresponding saving of steam, 
then there would be for every engine (for a given 
cut-off), a fixed effici solely on the 
clearance volume, and unalterable by any a 
in the ratio of compression; but this is not the 
case, and the question is therefore much more com- 
plicated. 

Mr. Gray’s method of finding the adjustment of 
compression corresponding.to the greatest attain- 
able efficiency is perfectly correct, but we wish in 
this article, by treating the subject from a different 
point of view, to explain the matter more fully to 
those who have not hitherto considered the matter 
thoroughly, and to show how the best adjustment of 
the compression for any given _—_ e can be deter- 
mined by another graphical method, which is, we 
believe, more easy of general application than that 
devised by Mr. Gray. 

Let abgde (Fig. 3) be the theoretical indicator 
card of any engine. Then, if a ¢ coincides with o p (the 
zero line of volumes), a 6 represents the volume of 
steam taken from the boiler per stroke at p,,* 
=r, the ratio of expansion, and 

1+hyp. log. r 
P, =p.( hats eg = —p;t 
But when, as is always the case in practice, a ¢ does 


not coincide with op, then pa represents the clear- 
ance on the same scale as that upon which ¢ d re- 


ab 


presents the stroke, and we may call “ =c, the 


clearance expressed in terms of the stroke ; c is, of 
course, in almost all cases, a small fraction. 

The first consequence of the. existence of the 
clearance is, that extra steam has to be supplied 
from the boiler at every stroke to fill p a, in addi- 
tion to ab. As pa=c.ed, and ed=ab.r, there- 
fore pa, the extra quantity of steam required, 
=ab.c.r, the total quantity being thus increased 
in the proportion, . 

1:1+c.r, 


On account of this: extra’ steam admission, the 
d. kd 

ratio of expansion is altered from Ss to ry The 
second of these ratios being always the smaller, the 
mean pressure’ during the expansion is somewhat 
higher than before, as shown by the curve 4c, which 
represents the expansion of — pb tothe 
volume 4d. If we call the ratio ~, (the real rate 
of expansion, taking clearance into account), R, then 
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* We shall use the common symbols p, te initial pres- 
sure, and p,+absolute back pressure, p,, =absolute mean 
pressue, p. =mean effective pressure. : 

For steam expanding isothermally. We take this 

: ula on acount of its simplicity; our tesoning will be 
‘calculations our readers can readily substitute ome 


the more accurate values of p,, &., 





given conditions of expansion. 
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the mean effective pressure during the expansion, is saved depends upon the relation between the clear- 
increased in the ratio ” ef . or 2 1) ' cite dapuiig; or ten cylinder volume up to the 

hyp. log. R hyp. log. r ed the expression -__/s __-~, or simply ¢ | cut-off. The amount of work lost bears a definite 
»( rat) —p, Pr ( wP ET) _-»,. 4 relation ete Merron of ee sagen ee * pre: 

ini a. ure ion which this lost work bears to the total wor 
This inavense Spent Lf Papeete of , ). The lent CER BO TO alec depends upon the actual amount of that 


during a P ro 

ab=1, then ed=r, the unaltered portion of the 
card has a length=1, and the increased portion a 
length=r—l. During the former p, =p,—p, in 
both cases, and the ratio in which the mean effective 
pressure of the whole card is increased—the ratio, 
that is, in which abcde exceeds in area ab gde— 
is expressed by the fraction 

)-r.}o—» 


(pi—Ps)+ f»,(% ee 


. (Pprmps)+ {p, “yp 18)», } (1) 





R-1 

r—1 
In practice this gain of mean pressure is very 
small except with large measures of expansion. For 
instance, in Fig. 3, r=2, p,=50, po=3 c=, then 
R=1.91 the steam to be supplied by the boiler is in- 
creased as ] : ].1,while the méan effective pressure is 


increased only from 39.33 to 39.75, or in the ratio 
1:1.01. The work done per pound of steam is 


diminished in the ratio 1 an or about 9 per 


cent.t ‘The loss by clearance is even larger if we 
take a higher value for 7, Thus, if r=10, other 
things remaining the same as before, then R=7. 
The steam used is increased as }.5 : 1, and the mean 
pressure only as 1.22:1. The work per pound of 


steam is therefore decreased as 1 : = or 18.7 per 


cent, In other words, an engine expanding steam 
10 times in one cylinder and having a clearance 
equal to yy of the cylinder capacity, would use on 
account of that clearance alone, if it had to be 
goenlenely filled from the boiler at every stroke, 
nearly } more fuel than it would use if it had no 
clearance at all. 

Clearance is, however, an absolute necessity, for 
the capacity of aes cannot by any arrangement 
be reduced absolutely to nothing. e must now, 
therefore, consider in what way the loss by clear. 
ance can best be reduced to a minimum. Every 
engineer is familiar with the idea referred to at the 
beginning of this paper, that the adjustment of 
compression een / the best is that by which 
the clearance space shall just be filled with steam of 
the full initial ct nee oat when the slide valve opens ; 
and we have already stated that this is an erroneous 
notion. To show this we may now proceed to 
consider it further, In Fig. 4¢ fa@ represents the 
compression curve arranged in the manner under 
consideration. The amount of work lost by com- 
—— is obviously equal to the work which would 

done by expansion of the steam filling the 
clearance down to the back pressure, or pressure at 
which compression begins, and the same formula 
which will give us the area of a fein the one case 


will give it us also in the other. 4S is the ratio of 
pea 
compression or 7,, and (we are assuming the curve 
a f to be an hyperbola) the volumes varying 
inversely as the pressures, it is equal to 2*. The 
3 
mean pressure above ¢e / during the compression; 


that is, the mean height of the triangular space 
a fe equals 





Pr 
(": log. re 7 hyp. eft 
rh je Foe Pia — p> 
, Ps 


To find the value of this in terms of the whole 
stroke—thatis to say, to find the amount which must 
be substracted from the mean effective pressure of 
the indicator card in consequence of the power used 
up in the compression—the pressure just found 
must be multiplied by the ratio f The volume 

¢ 
p @, a8 we have already seen, is equal to ¢.r; / A, 
therefore=c.r.r, , and ef/=c.r (r, —-1). Substitut- 


ing, therefore, ”: for r., we have for the ratio 
Ps 

* The fraction is put in this form to make its meaning 
clearer to those who = to abe of these 
formule. To obtain the actual mean due to either 
ae Wea ‘ beeen it —_ be divided by r. 

e@are now i tt i 

used, the effect of the compression is considered further on- 

} The proportions of this are arranged to correspond 
to the illustration just used of an engine in which r=10. 








throughout the stroke consequent on the range of 
compression thus used is therefore : 


byp. log?! 


{n(—")-»} e(2—1) 


Ps 
a quantity which can be calculated for any pro 
engine with t ease from a knowledge only of 
the absolute initial and back pressures, and the 
amount of clearance. 

Taking the two numerical examples which we 
have before given, we now find that the loss of 
mean pressure in each of them, due to this maximum 
range of compression, would be 4.67 Ib., the mean 
effective pressure being thus reduced in the one 
case from 39.75 lb. to 35.08 Ib. and in the other 
from 16.49 Ib. to 11.821b, The amount of steam 
required is, however, in each case, only what is re- 
quired to fill the cylinder up to the point of cut-off 
without the clearance. In order to fix the ideas we 
put in a tabulated form the results we have now 
obtained : 





total work. The values of ¢ and r, therefore, both 
influence the question as, to what the best com- 
pression is, so that it is obvious there can be 
no one point which can be the best for every engine, 
but that each differently-proportioned engine has its 
own most advantageous point for closing the slide 
valve on the exhaust side. Other things being equal 
the following statements always hold good, and 
may be easily remembered : 

A clearance requires a large ratio of com ion. 

Anny cut-off sagulete @ erat ratio of uapeention. 

A small clearance requires a small ratio of compression. 

A late cut-off requires a small ratio of compression. 

Tt will be readily seen that to determine by calcu- 
lation the best arrangement of compression is a 
somewhat troublesome operation, too much so to 
allow the determination to be frequently made in 
the bustle and hurry of an engineer's drawing office. 
We have devised, however, a graphic method by 
which the best adjustment for any given engine may 
be found (by trial) without much trouble, and this 
we shall proceed to describe, in the hope that it may 
be of use to many ofourreaders. In Fig. 5, a a and 

















| (Ficure 3). (Fievrs 4.) 
| a 9 a , & 
2, = * 2: 5 
— +1 dp iée.| 3 | HL] 8s 
| -— o 2 Bs 
s | Be |2es| = | es | abe 
| a | 5 Sameer Q > mS 
Absolute initial pressure (pj)... « | 60 50 50 50 50 50 
Absolute back pressure P) aes se 3 38 8 3 3 3 
Ratio clearance to cylinder capacity (c) as ts ts 6 ts a 
Apparent ratio of expansion (7) ese 2 2 2 10 10 10 
Real ratio of expansion (R) _... eos oe eos | 19 1.9 1.9 Re 7 
Amount of steam to be suppplied by boilers per stroke | 4%. 11 1. 1. 1.5 1 
Mean effective pressure (pe)... ove ces ove | 89.75 | 39.75 | 85.08 16.59} 16.59 | 11.82 
Ratio of values of pe * toe oe 1. 1. -882 1. 1. 712 
Comparative steam efficiency ..- ove ‘en seo ot 1 909 882 i, 666 -712 
Comparative amount of steam per indicated horse power (the | 
reciprocal of the efficiency) ... ose ove ie oe | 2. 1.10 1,133 1 1.5 1.404 














* As before described, namely, with actual expansion curve b.c., but with the steam filling the clearance supposed to be 


supplied from some extraneous source. 


We are now in a better position to see fully the 
results of adjusting the compression in the manner 
generally recommended, In the case of the early 
cut-off, Fig. 4, the efficiency is increased by this 
arrangement from .666 to .716, or 5 per cent., and 
so far it is an advantage, although we shall find 
subsequently that still further advantage might be 
gained by some other adjustment. In the case, 
however, of the later cut-off, Fig. 3, it will be seen 
that the efficiency is possibly decreased as much as 
3 percent. by the same cause which increased it in 
the former case, and which, according to commonly 
received notions, should have actually i it 
from .909 to 1.00. In fact, an engine working 
with cards like adede, Fig. 3, will actualy use 
3 per cent. /ess fuel when the clearance space is filled 
with fresh steam from the boiler at every stroke 
than when the full measure of compression is em- 


ployed, and no steam but that represented by aé 
supplied by the boiler. 

‘Lhe reason of this it is not difficult, on examina- 
tion, to see. The consequences of using com- 
pression are twofold ; first, the saving of a portion 
of the clearance steam; and, second, the loss of a 
portion of the work, which would otherwise be 
available for driving external machinery, &c., in 
fact a reduction of the effective area of the indicator 
card. In every engine it will be found that for any 
very small ratio of compression the proportion of 
the steam saved is ter than that of the power 
lost in saving it, and that the efficiency is therefore 
increased by these ratios of compression; that as 
the ratio of compression is increased a point is 
reached at which the fraction representing the effi- 
ciency obtains a maximum value: and that after 
this the inerease in the ratio of compression causes 
decrease of efficiency, because the proportion of 
power spent in compression becomes greater than 
the proportion of steam saved. The amount of 
steam saved varies directly as the ratio of com- 
pression used,* and of course reaches its maximum 


value when r, = 2', but the proportion of steam 
Ps 





* Supposing the curve to be an hyperbola. 





a d are a pair of rectangular co-ordinates. The 
figures 2,3, and 4, &c., at the end of the horizontal 
lines, correspond to the different values of the ratio 
of compression= 
absolute pressure at end of comprestion 
absolute pressure at commencement of compression 

or absolute back pressure; cec is a straight line 
drawn from a at any convenient angle, and inter- 
secting all the horizontals, and 4 b4is a curve so 
proportioned that when the distance ac measured 
on any horizontal ordinate represents the steam 
saved by the use of the ratio of compression corres- 
ponding to that ordinate, the distance a 4 measured 
on the same ordinate represents the work which has 
to be expended in the compression, Graphically 


the values of © correspond to the values of pac b, 
ab acd. 





plated ae. &e., in Fig. 6. 


‘ It will be seen 
acd atc 

that the triangle under a d is for small ratios of com- 
pression less than the corresponding rectangle under 
pa, just as the value of a é is near the origin less 
than that of a c, while as the maximum compression 
is ‘approached the space under a d bears always a 
greater and greatér ratio to the corresponding 
rectangle, just as the proportion between a 4 and a c 

becomes continually larger and i 
If, therefore, we can place on the diagram lines 
corresponding to the total steam used; and the total 
work done for the given engine, and com the 
value of 4 c with the one, and the value of a 4 with 
the other, it-is.clear t we shall be able to find at 
once what we require. This can be done as follows :* 
Find the horizontal line which is marked with a 


number equal to! for the proposedengine. From 
‘Ps 

the point at which this line intersects ¢¢ draw c/ 

paseliol 06 a's, 008 set’ off ag to the right of a to 

represent the space swept through by piston before 


* The data required to use this diagram are only those 
which are ge y known for any Pope, engine, namely, 
the valuesof'p,, p,.p,¢, r, and pe (the mean effective pressure 
without compression, or mean height of a bed ¢ in Figs. 3 
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cut-off to the same scale as that on which a / 

represents the clearance space, i.¢., a g=2L, Set 
c.r 

off ad so that a d:ag as the whole area of the pro- 

posed indicator card (without compression) is to the 

area up to the point of cut-off, i.c., make a d=ag 


:, For convenience sake lines can be drawn 


Pe- 
(P,—Ps) 

and d parallel to a a, and for the same 
reason the line @ dis divided into small parts, 


through 
numbered at every tenth; . The value of af on any 
a 


horizontal ordinate gives the ratio of work done ‘in 

compression tothe total work of the card at the ratio 

of compression corresponding to the ordinate, and the 

value of £/+49e gives similarly the ratio of steam 
a 


I 

used to that which would be. used if there were no 
clearanee space to fill up. Thus it will be seen that 

pat end of compression —___ 1 (that is 
p at beginning of compression 
where there is #0 compression), the whole clearance 
full of steam f @ is used in addition to @ g, and 
at the same time the value of a 4 is 0, no work 
being lost; while at the other extreme where 

p at end of compression 
oat beginning of compression ps 
struction) / e=0 (no steam required be- 
sides a g), while a 4 bears a very large proportion 
to a d. 


where 





=/t, then (by con- 





The efficiency of the steamis equal tol x —_% 7 — 
ag+ecf 
xad—ab , in which expression the 1 may of course 


be disregarded, and the two last only considered. 
Two or three trials, easily made without measuring 
by the aid of the small subdivisions of the lines, 


will suffice to show upon what ordinate —“7 — 
ag+af 
x sc? has its highest value, and the number of 
a 

this ordinate shows at once the most favourable ad- 
justment of the compression. 

By the use of a logarithmic curve (Fig. 7) this 
operation is rendered still more easy and expeditious. 

or instance, suppose that for any compression the 
values of the two fractions, the product of which is 
the efficiency, are found (the subdivision in Fig. 5 
enables this to be done merely by inspection), and 
that they are respectively *%: and #. Then the 
efficiency, or product », X#, is equal to (log. 9— 
log. 11)+(log. 25—log. 32), or by changing the 
signs to 1(E- 11—log. 9)+(log. 32—log. 25)}. 
But each of these logarithms is represented by the 
height of the curve in Fig. 7 at the corresponding 
abscissa, so that the two differences (log. 11—log. 
9 and log 32—Jog. 25), and consequently their sum 
can be read off at once by mere examination of the 
diagram. This sum is the logarithm of the efficiency 
co} ding to the assumed ratio of compression, 
and in dealing with it it is only necessary to bear in 


mind that,as it is a negative quantity-the smaller it. 


is the larger is the efficiency or product to which it 
corresponds; that degree of com ion therefore 
must be. selected which gives it the smallest value 
or value most nearly approaching to log. 1, that is 
to 0. 

The diagram we give, Fig. 5, is sufficient'for any 


engines in which 7! does notvexeeed.12, and this 


includes practically all compoundengines, all non- 
co ing engines, and condensing»engines up to 
about 50 1b. absolute initial pressure. For con- 
densing engines with a higher pressure, the curve 6 
ean readily be prolonged. For the sake of any who 
may wish to lay off the curve for themselves wé’ 
may add that the ratio of a c toa 6, supposing thé 
expansion curve to be an hyperbola, is, when re- 
duced to its simplest form, r.—1 :r¢;,-hyp. log. r. — 
(rt, —1) when r, =ratio of compression, It is ob- 
tained in this form by taking yg=1,. which makes 
ne sabeeiage pressure at Ss of compression, or 
Pé%e, equal simply to r,. For expansion of 

steam in a cylinder the. ratio erry d 


similarly found to be (r. *—1):! {* *C-*)) 
Shy c Ve 


—1 } re —(r © —)), and .by the substitution 
* The distance a g may also be set off to the left of the 


point f, in which case the fraction “+ 9 becomes u 
a g g 











of 17 for 10 and 16 for 9 in this formula it can be 
adapted for a jacketted expansion according to the 
approximate formule given by Professor Rankine. 
In these cases, however, the numbers on the hori- 


zontal ordinates will not stand for r,, butforr ¥ 


and r, ! respectively, 

In conclusion we liar say that we think that in a 
great majority of cases it will be found that there 
is no practical objection to the use of that degree 
of compression which, by a consideration of the 
steam efficiency alone, is found to be the best. It 


is in many cases by no means excessive, and even | 
where it is a little larger than usual, the objections | ‘4 


to it are probably grounded more 
ceived ideas than upon really 
tions. 


THE SCOTCH IRON TRADE FOR, 1874. 

Owine to the prominent position which Scotland has 
now held for upwards of a century in the iron trade 
of the United Kingdom, a great amount of interest 
still continues to be attached to the annual returns of 
the production, shipments, consumption, prices, &c., 
by iron merchants and other members.of the trade 
in all parts of the world where iron is consumed in 
any considerable quantity. It is several years since the 
annual production of Cleveland outstripped that of Scotland, 
but Cleveland has hitherto failed to attain a world-wide 
commercial importance at all proportionate to the extent of 
its great industry. But it.is otherwise with Scotland, partly 
from the fact that, owing to its large stocks, it very ma- 
terially influenced the price of iron in all parts of the world, 
and partly because its No. 1 foundry iron, from its great ex- 
cellence, is in much request amongst founders in every iron- 
consuming town in both hemispheres. 

The statistics of the Scotch iron oe have long been kept 
with. v t care and completeness, and hence the 
annual nt Hk, who by the Glasgow Iron Merchants’ As- 
sociation are thoroughly trustworthy. Those which have 
just been issued for the year 1874 are exceedingly interest- 
ing, especially when examined in connexion with the year’s 
history from month to month, and still moreso when they 
arecompared with the returns for former years. The first 
and most prominent fact isthat the production of pig iron last 
year only amounted to 806,000 tons, the smallest yearly pro- 
duction since 1855, the decrease upon the make of 1873 
being 187,000 tons. But comparing last year’s production 
with that of the year 1870 we find that the decrease is no 
less than 400,000 tons. Taking the average of the ten years 
1864-1873 inclusive, last year’s make of pig iron shows a 
falling off of upwards of 285,000 tons. Of course, although 
Scotland produced such a vast yearly total of pig iron as 
1,206,000 tons in 1870, it must be borne in mind that it was 
only after the hot-blast patent of James Beaumont Neilson 
expired that the Scotch iron trade really shot ahead; for 
in the year 1839, the annual make of pig iron only reached 
197,000 tons. Pblaigthal 

In considering the annual production it is necessary to 
take some notice of the blast furnaces in operation during 
the year. The average number of furnaces in blast in the 


po 
considera- 





year 1864, when the total make reached 1,164,000 tons, 


as 184, the highest number on. record. In 1867 it was 
dou at 108, wn rose to 130 in the year 1870, thus showing 
that the average producing capacity had materially increased. 
The average number in blast last year was only 96. At the 
beginning of the year, however, there were 122 furnaces in 
blast, and there a oné less 
86 being out of blast. « 
the places took place itt the month of March strong mea- 


at the close of the year, | 
‘the strike and lock-out of 


sures were adopted by the ironmasters in order to bring the 
men to terms. About two-thirds of the furnaces—all except | 


40—were blown out, and they remained out of blast till 
the month of May, when a few of them -were re-lighted, 
bringing up the average number to 72 in the middle of 
August. It was not till the month of October that the 
works were again in full operation as at the 
the year. The slackness of the demand for pig iron in the 
spring and summer, and ‘the disturbance caused ‘by the 
strike and lock-out, resulted in a reduction of wages to the 
miners which amounted to something like 30 per cent. upon 
the wages earned last February, and in some instances the 
reduction was still greater, The limited production of pig 
iron during the past year was also partly due, doubtless, to 
the circumstance that a number of furnaces were blown out 
or kept out of blast in order that they might be heightened 
or otherwise remodelled so as to be adapted for the utilisa- 
tion of the furnace gases. 

The prices of Scotch pig iron exhibited some extraordi- 
nary fluctuations during the past year. Taking the net 
cash average price of mixed numbers from month tom 
over a number of years, it amounted to 87s. 6d. per ten. in 
1874, as against 117s. 3d. in 1873, 102s. in 1872, 588,140, 
in 1871, and 54s. 4d. in 1870. The highest price for war- 
rants during the past year was 109s,, which was paid on 
the 2nd of January. Towards the end of February there 
was a decline to 87s. 6d.; but when the difficulty with the 
miners was anticipated in the early part of March the price 
rapidly advanced to 95s. Contrary, however, to what might 
have been expected with a general strike then in operation, 
and only about 40 furnaces in blast, the price receded to 
71s, 6d. in the month of April, which was the lowest price 


of | and: 65,000 tons 


| 


reached during the year. The stock necessarily became very 
much reduced, and a good deal of speculation ensued ; 
indeed, by the middle of June some of the speculators had so 
oversold themselves in warrants that they were themselves 
forced to pay 105s. forimmediate cash, while there weresellers 
at 80s. a few days later. Fluctuations continued to take place 
during most of the remaining half of the year—prices 
touching 75s. in the beginning of July, advancing to 90s. 
in August, again declining to 80s. towards the end of the 
same month, advancing in October to 88s., and fluctuating 
between'that price and 82s. until the middle of December, 
when ‘the decline gradually set in until the year closed with 
768. Gd. as the ordinary quotation. The reduction in price 
overthe year was thus 33s. per ton. It may be mentioned 
t the price at the 31st of December, 1873, was 107s. 6d., 
‘back to the same date in each year to 1864, the 
price was in each year, respectively, 121s., 73s., 51s, 3d., 
57s. 9d., 543, Bd,.52s. 6d., 545. 3d., 65s., and 49s, 6d. 


perton, = 
One or two facts may be noted with regard to makers’ 
iron, Considerable inconvenience was experienced at 
various times throughout the year by the difficulties in 
getting satisfactory deliveries from the makers—their yards 
being repeatedly cleared out by the requirements of shippers, 
consumers, and specul This continued to be the 
position up till the end of the shipping season; but from 
the closing of the navigation, and as orders and inquiries 
from abroad have for the past:two months been almost en- 
tirely for delivery during s » & rapid accumulation of 
No..1 iron has taken place, and is likely to continue till the 
weather is less severe than it has been lately. About four 
months ago No. 1 Coltness and No. 1 Gartsherrie were 
selling at 117s. 6d. perton, but at the end of the year they 
had fallen to 90s., whilst No. 3. G.M.B. iron only came 
down 7s. 6d. per ton in the same period of time as 
against 27s. 6d. 

The stocks at the end of the past year amounted to 
96,000 tons, including 83,875 tons in the stores of Messrs. 
Connal and Co., and 62,125 tons at makers’ works, as per 
returns received from them. These figures show that 
there was a reduction during the year amounting to 24,000 
tons, the stocksat the end of 1873 being 34,513 tons in the 
stores, and 85,487 tons in the makers’ yards, The stock 
now in hands—-96,000 tons—is the smallest that there has 
been since 1856. . It compares very unfavourably with the 
stock which there was at the end of the year 1864, which 
was nearly three-quarters of a million of tons, or, more 
exactly, 768,000 tons. 

In the exports and railway deliveries of Scotch pig iron 
last year there was a falling off amounting to 181,000 tons; 
the total shipments abroad being 296,803 as against 
898,850 tons in the previous year ; coastwise, 166,104 tons 
as against 214,061 tons in 1873; and the deliveries by rail 
to England being about 50,093 tons as against 81,089 tons 
in 1873. The following Table bearing on the foreign ship- 
ments for the past three years is very instructive : 


1874, 1873. 1872. 
Tons. ‘Tons. Tons. 
France .., eve eee +» 26,808 83,822 45,422 
Soe as Ne er oe 130,983 217,810 300,589 
elgium Denmark, Sweden, 
aie.” .. 82,819 37,327 64,828 
Russia... ial oe 23,295 21,784 13,897 
Spain aud Portugal... ...... 8830 6,843 6,418 
Ital, sag kode eo» 19,080 18,070 16,118 
United States .., eae #» 86,467 78,173 141,848 
British ry yee ove + 20084. 23,792 76,971 
East Indies, China, Australia, Pay. 
South America, dc. ... } 16,297 15,551 5,117 


Brom it we may observe that, there haaé been an enormous 
decrease in the,ship: i Germany, France, and 
the United States of 
The local consumption, during last, year was 317,000 
Ltvas of Scotch and 200,000,tons of English pig iron, being 
. decrease in the former of 56,000 toms, and an increase in 
latter of 51,000 to: pared.with the consumption 
in 1878, The foundries took 193,000jtons of Scotch and 
70,000 tons of English pig iron, as against 230,000 tons 
ively, in 1878 % while the malleable 
iron works took 124,0 and 130,000. tons respectively, as 
against 143,000, tons of Seotch and 60,000 tons of English 
pig iron in the previous . These returns show that the 
foundry consumption for the year was diminished by 82,000 
while the in the malleable iron works was 
inereated by 51,000 tons, 
tis confidently anticipated, on various hands, that the 
Scotch blast fitnaces will this year again increase their 
| production to 1, 00 tons. 


Crow SHoaL.— chief engineer of the United States 
army has reported upon the improvement of Crow Shoal, Dela- 








ware Bay, Cape Mayor. Crow Shoal tead is a fine natural 
anchorage, having a depth of 24 ft. at low water. It is well 
Gove by the shoal lying on its western side, and the ocean 


| waves are excluded or broken by the shoals at its entrance. 


cause which interferes with its general use by vessels is 
the difficulty attending access to it through the ~“m “yond 
narrow channels connecting it with the ocean. The Cape 
way channel affords 24 ft. to 30 ft. of water, but its width is 


a trenched upon by shoals upon both and 
notably by shoals lying just south of the lighthouse. A break- 
water of moderate extent along Crow Shoal will afford 


whatever addition is needed to the protective power of the 
shoal itself; but the entrance to the roadstead requires to be 
removal of the projecting shoal, and of other 





regulated by the 
trades which hinder navigation. 
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PERUVIAN RAILWAYS. 

Tue following remarks upon the proposed Lima and Pisco 
Railway are based on an article which appeared in a recent 
number of the Nacional, of Lima. 

It is not generally known how great an impetus agricul- 
ture has acquired in Peru during the last few years. The 
cultivation of lands situated in the valleys of Canete, 
Chincha, and Pisco is almost universal, and their fertility 
has attracted many capitalists, who are now realising hand- 
some returns on their outlay. The active coasting trade, 
carried on by the Pacific Steam Navigation Company's 
steamers between the ports of Callao, Cerro Azul, Tambo 
de Mora, and Pisco, is a sign of the prosperity of those 
towns, through which the projected Lima and Pisco railway 
is to run. Cotton, sugar, wine, wool, ore, cattle, grain, &c., 
are produced along the coast extending between the ports of 
Callao and Pisco, so that a considerable and profitable 
carrying trade is anticipated for the railway when pleted 


sulphuretted hydrogen as would combine with the water and 
ammoniacal liquor used. Washers aye 
oblong boxes, with cellular passages by liquor or 
water, through which the gas was forced or drawn in fine 
streams; they gave a more intimate contact between the gas 
and the liquid than the scrubber, but were open to the ob- 
jection that they caused The scrubber, on the 
other hand, did not work 


owing to the difficulty of equal distribution through- 

out its contents as : was 

usually a eliotn, wets of = be 

rous material, which 

cnanonleaia Tat or boas by these, and with 

care and entire exclusi tar, fair results were Z 

The materials used in #¢ ‘were in themselves inett, 

and were onbiey to their’ interstices filled by a deposit 
} liquor was thus diverted, and established for 


co 
itself distinct channels, the theanwhile taking separate 
soutes through the mass of ne May the coertate 
desired. ‘This defect was necessaril. ified in lofty 





At the present time it is confidently hoped that the 
many difficulties which attended the practical issue of 
the scheme are removed, and that shortly the works will be 
started. If carried on without interruption, it is estimated 
that the line may be finished in two years, as the whole of 
the works would be of an easy character, and the gradients 
are easy throughout. 








THE CONSTRUCTION OF GAS WORKS. 

Art the meeting of the Institution of Civil Engineers, held 
on Tuesday evening, the 12th of January, Mr. Thomas E. 
Harrison, President, in the chair, the read was on 
“ The Construction of Gas Works,” by Mr. E. Jones, 


Assoc. Inst. C.E. 

The subject of the paper was the consideration of what 
types of gas-making appli were cheapest in construction 
as well as most efficientin action. The site should be selected 
chiefly for facilities in receiving and delivering material by 
rail or water. Every section, of which the most important 
was the retort house with its contents, should be so con- 
structed as to admit of extension without involving destruc- 
tion. Opinions were divided, whether the house was best 
with the retorts upon the ground level, or on a “stage.” The 
author had come to the conclusion, that when there was a 
ready sale for coke from the ground floor of the stage houses 
as fast as it was made, a saving of labour, as compared with 
a ground floor house, was effected ; but not when the coke 
had to be stacked outside the house. A comparison of the 
manufacturing wages for the year 1873 of those metropolitan 
gas companies employing stage retort houses and others 
using ground-floor houses, showed a saving by the former of 
48d. per 1000 cubic feet of gas sold. On the other hand, 
the cost of a stage retort house, complete with retorts and 
fittings, and baving suitable coal stores, ranged from double 


to three times that of the simpler form of house for the same | P’ 


capability of production. The cost of the stage house was 
not less than from 16,000/. to 18,0002, per million cubic feet of 
produced per diem, or 80001. more than the ground-floor 
. This would require, at the usual rate of interest, 800/. 
per year, to which must be added the wear and tear at 2/. per 
cent. =160/., making an annual extra c upon working 
of 9602, Allowing a deduction for extra labour on coke, the 
net saving was probably about one-third of a penny per 
1000 cubic feet of gas. Supposing the maximum annual 
make to be 203,670,000 cubic feet, the saving on this quan- 
tity would amount to 282/., which fell short of the extra 
annuel charge by 6787. Of the various retorts the round 
form was undoubtedly the strongest and most enduring, and 
the oval the weakest ; but the latter and the D-shape were 
capable of working heavier proportional charges.: The 
ter the number of retorts within one oven, and worked 
y one furnace, the greater the economy in fuel; as the sur- 
face of the enclosing walls, and pro tanto the loss of heat by 
radiation, were thereby reduced in proportion to the capacity 
for carbonieation. 

The effect of the high temperature at which coal was best 
carbonised was that, through the dip pipes, the liquid con- 
tents of the hydraulic main were eubjeeted to a continuous 
blast of gas from the white-hot sides of the retort. The 
stagnant tar, therefore, was boiled until its fluidity was 
gone. This produced pressure on the retort, causing loss 
through its pores, active deposition of carbon on its sides, 
and a constant choking of the ascension pipe, near the mouth- 
piece especially, but more or less throughout its length, 
occasionally even implicating the } pipe. There were man 
propositions to remedy these stop and to do away with 
the hydraulic seal altogether. these, none would bear 
comparison for safety and effectivenesy with the contrivance 
ay aimed at displacing. The fault lay notin the hydraulic 
seal, but in the condition of its contents. The problem to 
be. solved was how to keep the tar in the hydraulic main 
sufficiently fluid. The anther found that an extra length of 
eight feet of ascension and dip pipe, interposed between the 
retort and the hydraulic main, sodasel the a tempera- 
ture within the latter 86°. The deposit of pitch then ceased, 
and no further stoppages were experienced. There was little 
prospect of the intermittent process of carbonising by 
manual labour being superseded by a continuoys system ac- 
tuated by steam power. None of the sugg stions with this 
aim had justified their adoption on a working scale. Even 
the moditied advantage of substituting steam power for 
manual labour seemed difficult of reali Of this last, a 
thorough triel at Beckton had ended in its being for the 
present abandoned. The form of the condenser was im- 
material so long as it was extensive enough, and did not 
separate the tar and liquor until the desired minimum tem- 





perature was reached. This should be near that of the at- | p 


mosphere, even in the depth of winter, to avoid condensation 
of naphthaline and loss of illuminatin, in distribution. 
Of exhausters, the best, known as “ ’s,” had a rotar 
action. The washer and scrubber were next considered. 
These removed the ammonia, and such carbonic acid and 





scrubbers, where the’ 
70ft. For the ofa 

procure liquor of great strength, the author preferred scrubbers 
on a principle like . 
were boxes of iron 20ft. high, 10ft. long, ‘and 2 ft. wide 


: 
a 
F 
; 
5 


The purifiers should be capell of holding such a bulk of 


ch the latter 

= . ogee with it. The should : 
with the density purifying either lime 
or oxide of iron, there was a sacrifice ‘whenever 
puri time acting on the 


of 
the capacity of the at any 
gas, was less than f feet por 
per diem, and that so 
the material in lineal was not’ 
of the area in square feet. The 


been 


paratory J 
for the latter body was considerable, and it wad not easy to 


prevent sul m being aprésted, so as to 
vitiate the of sufficient alkalin sulphide in the 
succeeding’ | pu , the ¢: ion<Gf “the bisulphide. 
From this) of am app eccentric and con- 
flicting char were “0c: obtained. Absolute 


urity from bist of garbon had not yet been attained, 
but so far this appeared to be capable of restraint 
within objectionable limits. 

Gasholders with their tanks were a portion of the plant 
which, next to retort houses, figured most prominently in a 
company’s capital account, and therefore afforded the engi- 
neer scope for the exercise of economy in construction. The 
holders should be telescopic, ss a double storage 
capacity for the single expense in tank. The proportion of 
the height of the holder to its diameter should be regulated 
by the maximum amount of pressure required, subject to the 
value of the ground occupied. At the same time.a height in 
each lift of less than one-fifth of the diameter was unde- 
sirable. Gasholders _—_ be light in weight without sacri- 
fice to their efficiency: The iron sheeting need not be thicker 
than No, 12 Birmingham wire gauge, weighing 4.38 Ib, 
square foot. The pressure of the gas within assisted in 
taining their shape; and the sides needed little framing 
yond good top and bottom rings, where the guide roller# 
were attached, and a sufficient number of uprights to sustain 
the weight of the top sheets. No truss framing was od 
as the sheeting might rest on a cheap scaffolding 
when the holder was landed, and would be sufficiently 
tained py the gas within when afloat, The author had 
quen n inside gasholders i 


















fitted the 
the kind described could be constructed, for sizes a 
capacity of 300,000 cubic feet, at about 137. per 1000 cubic 
feet ; above that size the cost diminished with the increase of 
capacity, until at 2,000,000 cubic feet 87. to ay owned cubie 
feet represented the cost. A holder for 2,360, i 
whieb had a slight truss in the top, had been 
1866 for the Commercial Gas Company at so iow a rate as 
51. 13s. per 1000 cubic feet, The external guide framing 
flated even 





should be strong enough to the inflated holder, 
under the influence of a hu At the same time, the 
constituent metal could be disposed in s de , far 
more than was commonly the strength due » weight 
of iron composing its The a Oop Sy alls 
ressed by the elegance, and gen< ) of form to 
the purpose, exhibited tt ree 
gasholders at ‘Bow Common. of the Chartered 
Gas Company,‘ by Mr. Croll, Agsoc. Inst. C.E. Gas- 
holder tanks usually, where soil permitted, been built of 
either brickwork er masonry, well puddled round the walls 


with small quantities of water, | been 










Eat 


Superintendent of 
ry the trussing hanging from the distended sheeting of pe ey and Th and Thomas 





ing. Atordinary rates of iron, holders of | gineer 


and over the bottom. Portland cement concrete, in some 
pag eng ger ies Sey cee, Fp 
Mr. Li , M. Inst. C.E. Brick tanks, puddled, i 
cost 64, per 1000 cubic feet of ity of the telescoped 
holder in them, though the cost of the tank for the 
Commercial Company’s holder was as low as 51. 5s. per 1000 
cubic feet. A concrete tank constructed by Mr. Livesey had 
at a saving of 2/. ils. per 1000 cubic feet, as 
com) with a brick tank of the same capacity. 


Paes regeltee, as usually constructed, had a 
@ suspen in the upward stream of gas, 
@ balanced gasholder, and was open to the objec- 





tion that, a flat base to the cone, the latter was dis- 
turbed upon by the current of gas, much as a 
loosely g piston would be, aud therefore required con- 
stant . To obviate this irregularity, a largo 
throttle e had been adapted for the purpose, which 


worked admirably. The ordinary pressure upon the system 
of mains ranged from between 1.0 in. and 1.5 in. head of 
i sunset and midnight to 0.6 in. or 0.8 in. for 


th regalo ofthe To coampe coonemnieal 
, th ' pressure in mains at 
he should be under complete control ; 


5 
F 
E 

- 


heir course, and the consequent multiplication of 


In settling the of length and diameter in the 
arterial and vatiiey maine, the experience of the qualified 
j best guide. Mr. Hawksley, Past- 
E., had invdlinalle secvies by in- 
. lindrical Real pi td ieniieion 
ed rete, the the coches ient of frin: 


no doubt leakage oa ly disappear. Unfortu- 
nately, however, mains, onee laid, were subject to disturbing 
influences, such as décay of material, subsidence of the soil 
wherein the pipes reposed, and in large towns, the vibration 
dae to heavy. street traffic, as well as to contiguous rail- 
wa 


mains and 


There was mo satisfactory reason, however, for the 
“ave! ntage throughout the country. In the 
of o Retelitt Company, which surrounded the 
and was consequently subject to vibration from the 
“triffic, the total percen of unaccounted-for 
gas, including other losses besides leakage, had, for two 
, been within 6 per cent.; and the returns from various 
of the country indicated improvement in this direction. 
As an argument for the importance of cheap construction, 
it was pointed out, that the maximum demand for ex- 
tended only for about three weeks in the year, falling at 
midsummer by as much as two-thirds. The anomalous and 
varying rates at which gas was sold, not only throughout 
the country, but even within the limits of London, was ex- 
plained by the varying proportions between the quantity of 
gas manufactured in each case and the amount of capital 
employed. The difference in the charge to the consumer was 
absorbed in meeting the higher charge for dividend which 
the company with the larger proportion of capital required. 
This difference no concentration or ion could 
overcome ; and the lesson taught to the engineer should be 
the importance of endeavouring, as faras in him ley to de- 
velop the highest efficiency from the works with the lowest 
expenditure of capital. 








Tue IxstrTUTION or Crvit EnGingers.—At the meeting 
on Tuesday, January 12th, Mr. Thos. E. Harrison, > 
in the chair, it was announced that the Council had recently 
transferred James Blackburn, Chief Engineer to the Oriental 
Gas Sox , Calcutta, and James Edward Whiting, Ex. 
Engt. P. 'D, Bombay, from the class of associate to that 
of member; and had admitted the following as students 
of the Institution, viz.: Alberto de illiam James 
Cc “Hestings Charles Dent, George Jameson, Mahmood 

seb, Henry Marsh, Walter Michels, Octavius Olavegoya, 
Edward Peto, Frederick John Littledale Rooke, Lionel Bar- 
tington Simeon, James Tilley Shand, Herbert Leslie Stokes, 
Ed Sutton Townsend, Korshid Wahby, Alfred 

W. and James Frederic Wilson. The second 
ly ballot for the Session 1874-75, resulted in the elec- 
tion of twenty-two candidates, viz.: John Widger Barns, 
i t of Canal Irrigation, Bhawulpur State, Pun- 
Barham, Contractors’ Staff of 

Railway; Edward Bates, Sub-En- 
Continental Union and European Gas Com- 
od Bourne, Superintendent, Pisgaon Coal 
India ; Harold Seg ree En- 
Division of the North Eastern Rail- 
Harry Louis 


ingham, ren. wl 

. ee rent Eastern Railway; Henry 
Faija, w; Richard Tudor Frere, Lieut. R.E., Ex. 
Engr., P-W.D., Bombay ; Soorge Henry Holt, Blackburn ; 
James f , Borough En- 


er of Hanley; Alexander hicCellock, Dundee ; 
d Engr., P.W.D., India; William Pearse, 
Liverpool; Frank Salter, B. Sc. Stud. Inst. 


; Walter Thomas Shute, -street ; 

ree tee 1; Bonand ome 

Whitehall-place; - Stokes, C.B., Colonel +9 
OO $< py ne 




























late Contractors’ Staff of 
iat ioe'the 





— students. The oaane of the 
grades are now 15 honorary members, mem 
1375 associates, and 317 students, together, 2615. : 
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MR. PRIDEAUX AND HIS FIREDOORS. ——— is not considered in the amount allowed for when | German nation during the prosperous time preceding the 
We have been requested by the Prideaux Fuel | Prag (varying from xis in, to vs in. pet foot diameter) ; then | year just) lapsed. The. balance-sheet which ends with the 
if this 520 in. of unrecognised became réz in. in | oeount for June, 1874, shows that th : 
Economising Company, Limited, to give publicity | tyre where sin. per ree diameter is allowed, it i put a * a ee ae 
to the following letter. It will be observed that it very severe strain on the tyre, and in the case hard | Two coal nd 
cae rtd we mining gn orphan mines) ne sea 
is practically a confirmation of our statement (see | steel (that is for a tyre) perha uce fracture. On the value of 551,927 
page 384 of our last volume) that “on the official oo a : became siz in. or seven fron — ion nthe Valley oe ee ¢ Hiahr, in 
runs the doors were used as common doors, with the | 24,20 place at all, or if the ‘tyr Setually elongated Monatains, ‘at Bredelar and ia 8 having & 
ir flaps shut.” The reasons for this course bei nae Ss dtaking,.sa8 eo ee cnowed 613,360 
. Pp . A |, COUTSS DEIN | he shrinkage, then we should ly & loose tyre. six tr fron vole (blast furnaces) at Dortmund, Hat- 
taken were fully explained in the article above re-| There is not the least dou many. are due tingen, Steele, Hasslinghausen, Othpresen, and 
ferred to, upon the opinions expressed in which | to the hardness of t hich up to a few years ago paredelar, value. ax 534,568 
the Lords Commissioners of the Admiralty have no a been gradually > -nakers with the view of = Bicele, and oling mitis at Dortmund, 509,721 
remarks to make, which would certainly not have fy = Sy orate do pointed ont <1 en en ven Dortmund, Hattingen, 
? , teele, val 
been the case had any of the statements in the The risk of rendering the suddenly cooli Soopr aay and foundries, vai a ty oer 
article been erroneous. on the wheel, is obviously the case of at Slogon, Hars Mounteins, Bredelar, : 
Admiralty, 8.W., December 29, 1874. oteal tyres that will tem eertain axtent, and having and Steele, value 119,375 
Sir,—I am commanded by my Lords Commissioners of the ing strength of about 4 per square in —s and water works, = telegraph limes, 
Admiralty to acknowledge the receipt of your letter, &c., of ‘i * Contemporary’s” about the practice of ete: MR yl 60,430 
the 11th inst., and to acquaint you that they do not admit | shrinking on tyres at a very heat and cooling them Making total value of industrial works 2,969,466 
that any trial has yet been made of your furnace doors in the | suddenly are rather -Whén suggesting that | Add value of buildings for offices, emplo nd ; 
Audacious, and that the trials at Chatham and Portsmouth | “ another remedy consists in hole = much too small workmen's houses, a8 nae as of _— land oe 
were made ° test the machinery. in ‘ for the bool, , Taising it to a ure and allow- yet built upon .., 230,475 
2. Iam also to acquaint you that Lords regret that | ing it to eool.very slow! on,” he a to for- = Sandie 
any comments on Pm trial should have found herr way to ped if the aba ofa | mr Fonsdiowel to] Value of ae tot va rang of od Pa 3,199,941 
a public paper, such publication being their authority i warm when gripped by contracting they would &... 0 ee 4,869 
and contrary to their general orders. a and the effect of the would be loss by the| Materials and productsinstores <.  . x” 563,592 


8. I am further to acquaint you that my Lords know 
nothing of the writer, and make no remarks on the opinions 


he has exp 
I am, Sir, your obediongimayest, 
(Sign “had Rozsert Hatt. 
Mr. Prideaux, 4, Gumitieahds B 


THE GYROSCOPE, - 
~ taeda — “ our inaeton of a “ 
Srz,—I amo you or: my article, 
wag taapen~! * 1st January. 


.” in your 





“ 


ay to iefer to Fi oof article, where you 
will Sai at tho top part of the teels and to the rig ht hand|.. 
V', whereas in your valuable ages Amo only V, witch eooene 


to be a mistake of tt of theengraver. Itmakes a slight difference 
in the meaning of the deseri: 


ption. 
You will exceedingly oblige by inserting the correction in 


your next issue. . 
Tam, ogg truly, 
Emrt Apourr. 


Stretford (near Manchester), Jan. 11, 1875. 


THE FRACTURE OF RAILWAY TYRES.. 
To THE EprroR oF nage 





Srr,—Your “ Contem article in his last 
issue on the fracture of railway tyres, 1 ge it is attempted 
to make out that there is some mystery the break- 
6, hen Stakes te coon be Ga an elabo- 
rate theory is add cog yg 2 the newly pegs 4 
mysterious agency at work, to w mee is given by 

’ pearance in the Times of sree savory 


its a 

We have often seen ridiculous theories advanced in ex- 
planation of phenomena, the causes.of which may be some- 
what obscure, and we usually find the amount of quasi- 
scientific lan in which the is given to the ee 
is in proportion to the incapacity of 
the subject. But here at last we have atheory advanced to 
account for a phenomenon which ee only in the 
writer’s imagination. 

The writer's gail: nn Ho to have been arrived at by 


the following es ited in.the article in question 
of tyres breakin =ree in running; without any obvious 
reason it is concluded the breakage is due to “ bursting ;” to 


account for the bursting some internal force is comes fy and 
then the theory is arrived at that tyres shrunk on to wheels 
burst into several pieces, when fracture takes place in con- 
sequence of the inner portion being “in a state of compres- 
sion due to the shrinking of the outer piston upon it.” 

Now if the writer had cited some case where the tyre had 
burst when not running, and therefore not liableto be broken 
to pieces by violent contact with the rails or obstacles in the 
path of its broken periphery after fracture, there would have 


been some apparent for his theory. But as no such 
case is cited. the satel Laas is that the writer of the public 


article does not know of any, therefore there is no need of the 
shell” the question is, Has a tyreever been known to “ burst” 
my own observation in — of the coun! i 
soya or in 
place only, and it at least two of 
perience is very limited compared with that of many actual 
several pieces when not running. 
mentioned in 

actually is in most cases with iron or toug 
bright red, and suddenly pute peenlenntn 

hen bored 

distorted. 


theory, as there is nothing to accountfor. “ Put into a nut- 
and break into several pieces whilst stamding on the line ? 

Of the fourteen or fifteen broken Sgt iat have come under 
have broken whilst standing either 
and two whilst being drilled ; all 
tween the severed portions after ton ym das 
that the shrinkage had not been ex ive io as my ex- 
railway engineers, perhaps some of eee readers can give 
positive information of tyres bursting and. breaking. into 

The distortion caused by cooling, 
the same article, would kav to_be Banat greater wes Pie 
worth considering as an im ¢ element in the breakage 
of tyres. I have gauged pam Sede 

——- oe in 

to the wheels, i in order to reduce their diameter 
Sometimes the prossts of beatingraun soopeag' 
is process i does not pro- 
duce any yolunsnonbochanten-edihoubaal and this fact a 


gests that the difference in the amount of ) that takes 
place has more to ag oe ee er distortion that 
is, yan . 


writer to deal with | ¢ 


| may now give the following extract from the, balance-sheet 








of the wheel reduced. There are old 






body when the tyre is 
will not ae to 
's” other propsiaan 






Pay ae our pina anal in taet weell’s' tales 
i mad pone Steamers” with very consider- 
interest, and etl agg that it ig an extract from the 
Nautical Magazine, I hope it may forme 
to make a few comments upon it in 
attention to some sof own 















both insurer and insured on pony 2 f 
precautions, will be more effective than 
Ee Negislat i ive enactments or Plimsollian 

dens upon good shipowners that can be brought forward. 

I do not wish to further occupy your pang" Sige this 
occasion, but shall be glad if gd papers on the 
earn a rush at experimental rye ee instead of 

national law enforcing that all s hips carrying the 
eitieh fag are also com iled to have a Lloyd's certsGcate. 

I may pm here that Lloyd’s surveyors are not concerned 
im any way in the pecuniary transactions between insurers 
and red, whatever the uninitiated talkers and writers 
may think, and perhaps it may be as well to let the 
and your readers know this, although. q 





understand it without — : 
But I have taken pet peace own tine 
—! I must finish 

may or 
in inthe papers I 


«| a Sir, acai, 
" London, January 14, 1876. aan gare 


— wera tf 
4 een MAN MINING AND TRON INDE Sr 
Report from the Ei RANZ 
BuTTGEnBacuh, 

Dusseldorf, January 11, 1874 
REFERRING to the remarks made by us last week, that 
the disastrous results of German mining and iron industries 
during the past year .were due largely . to. the practice of 
uniting large works to form one unmanageable concern. in- 
capable of proper control by. one central administration, we 





of the Dortmund Union, published a, few, days, ago; . This 
extract. will, convey, to. the readers of, ENGINBERING an 
idea of. what has on done by the, speculative spirit of the 





* (Inthe article to which Mr. Wilson’ relere, t 
unfortunately occurs. in-the, third column of 11s) In 
jine 4dof that column, for ‘4 tons per square inch of section,” 
read ‘4 tons.over the whole section of the.tyre.”, The mis- 
print.is.almost self-éyident, but we have corrected:it here in 


jal be antici ett sek ten f such 
beni coats thane Toor case 0 


JT... | appears to be 


__-—_— 


Total value of fixed and movable property £3,768,402 
To the above may be added the value of outstanding 
accounts and cash in hand, of the total value of 242,956/. 
The balance-sheet shows that on this immense ‘property there 
was made between July Ist, 1878, and June 80th, 1874, a 
loss of no less than 223,271/, the chief causes of loss being 
—_ by the board of administration in their report, as 
WS 


£ 
Loss on blast furnaces and rolling mills 128,917 
ro peat interest, oss through various 
eee oe oe - oe 161,981 
Total 290,898 
From this has to be deducted the it made 
by the fhines and ——— works, amount- 
ing to oo §=— ones( i 70,898 
Leaving 120,674 
To this has to be gg aw rhea debts (847. only) 
ed and movable 
nd stock — scoot wee Ss 208,597 








“2s Making a total loss of 
r spe there should be added to this deficit the 
sum. of 75,9001., this being the amount which, 

psoas to seiideimory, constitution of the company should 
be written off as a reserve before a dividend can be paid. 
The large loss, eal sustained by the blast furnaces 
and rolling mills is explained by the enormous differences 
fig to prices of iron in any in 1878 and 1874, 

these differences being shown by the following comparative 





Table: ° 

: ‘ " Price Tonin 

a saber Teg gp mace pe 

Gzdlnary fore pie or oe sty ey $ 

Steel rails as “t 2% lds. i ne 

op) bee 

Ordinary a 9 6 .. 1610 

‘ates wag. a} A} ye a oy 

- In the'face ot sah islets in sis even the best 

varjations cannot 

immense 


Dortmund Union it is facavien. 






to maintain them in ae accumulate enor- 

subject mous stocks, and i uence of vy: ong in prices 
tae coat t car bahar aol uce was to be 
written off, great losses are result. The 

report of a com on 4 In- 

port of cities of investigati has been in 

quiring into the affairs of the Dortmund states that 


the organisation of the central board of such «vast ‘con- 





older: aaa creditors participate about equally as 
sepals Toni clalme on. fixed and movable property of 
the Dortmund Union;. but auant on Wks latter. close 
have. the preference, the present price (30) of the shares 
although the works are in a perfectly 
and are well urranged and situated. 

However, this circumstance offers the best tee for an 
early improvement if the financial speculations of the share- 
holders do not demand too large a sacrifice. At the begin- 
ning ef 1873 the shares in this concern had a value of over 

200, and they are, as we have said, worth at the present 
time 80, This is decidedly a case of a high tide followed, 
by a low ebb, as alluded to in our former report... ., 

The best proof that even the oldest works; which have 
rk se afforded good. profits, have sustained losses. during 

the late business year is to be found in the  balance-sheeta 
which are now oVorets ¢ daily published, For instance, the 
Aachener Hiitten Verein ing Mill and Bessemer W orks ) 
‘at Rothe near “Als la-Chapalio, a 2 Talla of 
105,0002, shows a loss of ype dinited as. plane 
Interest and depreciation, 


3/,; the th amg 9 eal — 
sm a rahe _ capital of ot, 83.5000, in mt 
22, 500l-in 2 shows in its 








may oocur, that the difierence £5 | Sie 
as ; 3 
instore nowy, bored tyres, a rule avin cn. br 


weed bette ia errs. re may now refer to the article 
mislead. 


—Ep. E 


80,4507. 
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DIRECT-ACTING STEAM PUMPS, AT MESSRS. BASS’S BREWERY, BURTON-ON-TRENT 


CONSTRUCTED BY MESSRS. HAYWARD TYLER AND CO., ENGINEERS, LONDON. 


We give above an engraving of a pair of Messrs. Hay- 
ward Tyler and Co.’s patent direct-acting steam pumps, 
the steam cylinders of which are 21 in. in diameter, and the 
pump plungers 10 in. in diameter. The pumps are arranged 

on the plan of double-acting plungers for the convenience of 
pecking the glands externally. 

The pumps illustrated are intended to draw water 
through 10-in. suction pipes from two distinct sources about 
400 ft. distant, and to force the water some 3000 ft. hori- 
zontally to fill tanks placed at 90 ft, and 124 ft. respectively 
above the ground level. The pumps will also supply hy- 
drants in case of fire. The diameter of the delivery main is 
oe pressure of steam on the boilers, from which 

—— are supplied, is 80 Ib. per square inch. 

pumps being in duplicate it was considered advisable 





that either pump should be able to draw from either well 
in case of accident to the pipes, or failure in the supply of 
water. This object is arrived at = ba py ey henna ry 
arrangement of five sluices and v. two being on each 
suction pipe and one placed in a central position. In the 
ordinary course of action the central sluice will be closed, 
and the two on each suction pipe opened to the pump in use, 
forming a straight course for the water. In the event, 
we we. of it being desired to connect, say, the right- 

hand engine with the left-hand well, a clear course 
can be made by opening the centre sluice and closing 
the two corner sluices, thus shutting off the left-hand 
pump and the right-hand suction or vice versd 
in the case of connecting the left-hand engine to the right- 
hand well. It will also be seen that in case of the failure of 








one source of supply both pumps can draw from the same 
well. Each suction pipe is fitted, as shown, with a vacuum 
vessel, and the rising main with an air vessel. 


and Co. forthe well-known firm of Messrs. Bass, Ratcliff, 
and Gretton, of Burton-on-Trent. 





A Great Qugzystanp Rartway Prosgcr.—A scheme for 
a Transcontinental railway to the North of Australia has been 
in 


sg ay Queensland. Se ee 1000 miles 
is stated to be ask for a grant of 10,000 
acres of public ope =e portion of the distance, 


and — aapoenppanseres distance, 
arabes SNORE cae 
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FURNACES FOR WET FUEL. 


On the ay of Furnaces Burning Wet Fuel. 


termined by Experiments on a Large Scale.* 


By Professor R. H. Tuurston, Member of the Society. 

1. Tue writer was recently called upon in the course of 
professional practice, to determine the relative economical 
value of two forms of furnaces which were in use for burning 
wet fuel. 

The use of fuel, like spent tan or sawdust, actually wet 
with water or sap, is so unusual, and is so.seldom seen by 
the engineer, that a detailed account of an experimental in- 
vestigation made upon two distinct varieties of furnace burn- 
ing spent tan, wet from the leaches, will probably be con- 
sidered as important and interesting, by the other members 
of the Society, as it was by the writer. 


As De 


Boe. 





FIC.3 





2. Formerly, it was thought impossible to burn this waste 
product of tanners, and it was either thrown away, at con- 
siderable expense for carting, or was mixed with dry wood or 
other good fuel at some cost, or it was dried in the open air 
by the sun, or by artificial heat in kilns. Within a few years 
it has been found that with exceptional skill on the part of 
the fireman or “stoker,” it could be burned with some success 
in furnaces only differing from those of ordinary construction 
by having a brick arch rapes pe the grates; in others 

aving “cone” grates with special arrangement and propor- 
tions of air space; and with excellent coals in a Jace 
having an overhead brick arch, with a grate so ioned 
that a considerable amount of fuel could fall into ashpit 
and burn there, and with the separate “ ovens,” twoor more 
in number, so arranged that the products of active combus- 
tion in one furnace should be mingled en route to the boilers, 
with the products of distillation and with moisture expelled 
from the fuel, in a similar adjacent “ oven,” or furnace, which 
fuel was, at the same time, drying under the heat radiated 
from the furnace walls and arch, and received from the fire in 
the ashpit, thus desiccating pre ry to subsequent com- 
bustion. The latter requisite of preliminary desiccation was 
secured also by a system of “ alternate firing” of the separate 
feed-holes in the same oven. 

8. The secret of success would seem to be—as indicated b: 
the examination of a large number and of a considerab 
variety of furnaces burning spent wet tan with more or less 
success—the surrounding of the mass of wet fuel so com- 
lees with heated surfaces and burning fuel that it may be 
rapidly dried, and then so arranging the apparatus that 
thorough combustion shall be secured, and that the rapidity 
of combustion be very precisely equal to, and shall never ex- 
ceed, the rapidity of desiccation. Where this rapidity of 
combustion is exceeded, the dry portion is consumed com- 
pletely, leaving an uncovered mass of wet fuel which refuses 
to take fire, and then combustion ceased entirely. 

In the ordinary steam boiler furnace, Fig. 1, wet fuel 
never, so far as knowledge of the writer extends, 

ed with even approximate success. Withdrawing 
grates from under the boiler, and ing @ reservoir 
radiator of heat, by throwing over them e brick 
Fig. 2, gives a form of furnace, known either as a 
or a Crockett furnace, in whi et fuel has been burned 
with partial success, and when the 
fuel may fall into the ashpit as it dri 
conditions become those of the second 
The use of the form of grate—shown in 
Fig. 4)—giving ample space for fuel 
_ freer combustion. a gone Sen 
secures freedom from ing when highly heated. 
oe 7. first example ofa Tarmac | - 
w efficiency was i 
kind known as the “ Thompson Furnace,” which 
all of the favourable conditions described in the 
Paragraph. This furnace is shown in section, Fig. 


* Paper read before the American Society of Engineers. 











three each, the chimney ri at 


There were si “ovens” placed side side, in two sets of 
vehi eta ten te, to howe A. 
The grate surface of ‘each oven was 9 ft. long, and 4 ft. 4 in. 


mitted cleaning to be readily . The gaseous products 
of combustion leaving the furnaces entered a “ mixing 
chamber” D, common to each set. of and thence 


passed through the flues E E to the extreme end of the boilers, 


CMe tegy 


Lahn RD, «, 


FIG. ¢. 
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to the top. i 

from the heater was shut and the 
occu by the pump in reducing the level of 
was noted. This was invariably very isely 
ee a into the boiler 
ginning - to end of the trial was 5626 lb., or 90 cw 


ur. 

10. The capacity of the pump was ye inally barely 
to the requirements of the case, and, at this time, its 
leaked somewhat, making it necessary, not xo Ay 
ump at fe a eS ee Ee ee but to keep the 
Fires considerably maximum intensity to avoid 
the necessity of putting on the steam auxiliary to prevent the 
water getting dangerously low. The maximum evaporation 
on the trial was thus determined by the capacity of the pump. 
The flue dampers were kept, as an average, something more 
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returning through the tubes to the smoke-boxes F, and 
through the iron flue G to the chi 
phe 

and contai 82 4-in. tubes each ; the ‘other was 5 ft. in 

diameter, 12 ft. long, and contained 78 38-in. tubes. The 

total heating surface, all of the tube surface, one- 

half the surface of the shell all of exposed surface of the 

tube‘plates, was approximately 2000 square feet. Of this a 

portion was ineffective, the lower tubes being choked with 
remainder was partly 
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than half open, The engineer estimated that he could have 
‘ pageratiin Y. rad re ceeded ald the 
taining a eva) 

pump have supplied so much water. 


11. The spent tan, coming directly from the leach, was so 
wel on fe port pen water when squeezed, wetting the 
hand. It been simply drained a few hours, and was as 
wet as it could be wii dripping. The percentage of 
moisture is given below. 


PR mes mcrae Bm indirect! it . 
im y, was 
Srcontial, nob only to detesutine the euseust of water enter- 
ing the boilers, but to determine as accurately as possible the 
NS coe, oot orate 
i much was M 

- As under the conditions of 
obtained from the fuel about 


in steam boilers 
November, 1871, at 
entered at the E 
being made at the request of a Committee of Judges 
‘he was then chairman.* 

In that instance, a large surface condenser of about 1 100 
square feet area of condensing surface was used, in which all 








* Seo ENGINEERING, volume xiii, pages 340, 378, 877, 
and 434, 
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RESULTS OF THE COMPETITIVE TRIAL OF STEAM BOILERS AT THE FAIR OF THE AMERICAN INSTITUTE, NOVEMBER, 1871. 
Square Fuser. 3 Toran Waienrs. § § Mzaw TEMPERATURE. 
5 — EF : 
‘ 4 a 
NAME. é 4 2 § 38 og : 
Seg 3 a a %8 3 
i i +t) 9 3 3 e) 2 | y | ds Giil i 
* Sie a so = 
i ae 5 s | @ & [gee] & mm | eS a | & 
E. F. G. i. I. ZEEE: Z. 2 | - 
° eg: '° eg. ° eg. 
Root 185.6 27,896 27,896 0. 0. 4504 43°04 58.31 1434 334.6 1608 416.6 
Allen est ,870 39,670 0. 0. 45.5 45.5 63.48 | 15476 | 330. 13.23| 345.87 
Phieger_ ... 20,428 19,782.94 645.06 | 3.26 45.65 45.65 54.38 | 120, 321 06 0. 603.76 
Lowe eee 705 34,000 31,663.35 2,336.65| 6.9 46.0 45.0 548 13 819.48 0. 889.6 
1,047.6 10,162.65; 9,855.6 296.9 8. 44.4 44 4 49.49 | 1 323.75 0. 221.67 
Resvutts, &0.—( Continued.) : 
a... ' Apparent Evaporation. Acrusy, Evaporation, § ¥5 z 23” § z 23 
ide TET kak ; jist | 2828 | #8 | 38 
a ° = te ot 35.9 “4 
< Hb | 2 LBD | sei] a) 8, 
NAME. = : _ ef 3 poe 3 z <c3 
; : ~ z8 3 Ss 
ca | ye 3g |E2ie| “s¢3 He 
oa3 | 23 o pe site ‘$8 a 
¢ . ote 
& om é x ry & é 2 ge g2%s ga8 
Q. U. v. w. x. Y. oe On LAT od 2. 
Root... 82,751,884.34 86.09 2.65 784 8.76 10.64 ee oyprs * 0.709 
Allen as 46,387,827.1 10,246.92 102.51 3.59 7.38 8.76 10.60 17.41 13.88 ~ 0.707 
Phieger ... 23,066,685.89 10,143.66 73.70 2.88 V.07 8.70 10.49 22.74 10.13 0.699 
Lowe oe " ew} 87 89.072.) 1 24 | 76.06 3.10 7.20 8.55 10.40 21.63 9.71 0.693 
Blanchard .. 0. 11 asgerrs 5, 94 | 99.63 1.92 8.00 9.41 11.34 33.48 12.10 0.756 
of the steam made by the boiler on the trial was ; letely | the temperature of the products of combustion escaping to poss SRS? aie U_ 
condensed. The water fed into the by | the chimney. No py was obtainable, and it became ih teal ie 
a meter, and, on issuing from thé condenser, again | necessary to improvise another arrangement for this purpose. Then H x +#(W—z)=U ; or, 2*a 
caught in a tahk. “The condensing water, which amounted | A mass of iron, weighing 60 lb., was found and placed in the  Yathetiitate se 1 


















given below. It 


steam boilers were of the “ safety” or “ sectional” class 






10 tons per hour, was measured b 
of the 





and 


; the 


Phlieger boiler was also composed of small tubes, but was 


surmounted by a ler, 


drum which was intended to contain 


some water, thus differing essentially from the two preceding 


in construction, and in t 
both had 


fact that no i 
surface was above the water line. The 
a considerable amount of superheati 
Lowe and Blanchard were peculiar 


in of the heating 
and Allen boilers 
surface. The 
multitubular 


boiler, the former being distinguished by having a peculiar! 
: hamber, and the latter by its casually 


arr 





designed 


large proportion of heating surface, 
area of grate, and by its dependence upon a foreed draught. 
All of these boilers gave exceedingly creditable results at this 


test. 
16. A very neat a 
Alle, of New York, for 


furnished bya steam boiler. One 
made under the direction of the writer, fora committee of the 
American Institute, and used in 1872, together with the 
apparatus already described, at the American Institute Ex- 


hibition of that year. 


as com with the 


has been invented by Leicester 


the quality of the steam 
‘hese instruments was 


17. At the trial about to be described it was impossible to 
condense all of the steam made, and as no “ Alien Calori- 
meter” was obtainable, it became i i 


engine was tap b 
fitted a stop-valve. 
this stop-valve a 
convenient point 


beam 


freely until all water was expe 
thoroughly heated as to.insure 
steam flowing through it, should 


length of i 

beside i 

mounted on an accurate platform scale; 200 Ib. 

were carefully weighed into this barrel, and when 
goouionls set 


render the results inaccurate, the end 


that 












flue leading from the ler, where it, after a time, attained 
the temperature of the gases flowing past it. A wooden 
vessel of convenient size and shape was obtained, and 50 |b. 
of water were carefully weighed into it. At intervals of two 
or three hours the iron was suddenly removed from the flue 
and dropped into this water. The initial and final temper- 
atures were noted, and, with the range, recorded for use in 
tulatis temperature of the waste products of com- 
sgure of steam was observed hourly. 
rvations gave the following data : 


re during trial 71.4)b. 
Spenttan burned... 7.7 cords 
er fed to boilers ... 73,125 lb. 
jer entering boilers... 190 deg. Fahr. 
in determining priming : 
sa — — a 
eg. eg- . 
Ist observation . ass eo 1 80 


2nd e 


10 
= 63 124 (116?) 63 @) 
3rd » eos ood 62 166 53 
Temperature of water in determining temperature of flues : 
lst observation ... 65 119 64 


2r a oe a 63 122 59 
Weight of one cord of wet spent tan, as 

measured in the leach bee eae 54447.7 Ib. 
Length of trial... 13 hours. 


20. The determination of the total heat derived from the 
cord of fuel is the first and most important problem. To 
solve it, it is necessary to know the temperature and weight 
of feed water, the weight of steam produced and its temper- 
ature, the weight of water heated to the temperature of the 
steam, but not evaporated, and the quantity of fuel consumed. 
From the data obtained we can readily ascertain the total 
number of units of heat utilised per cord of wet fuel burned. 

21. It is first necessary to calculate what portion of the 
73,125 lb. of water passing through the boiler, was actually 
evaporated. Each pound of steam produced, required for its 
generation the quantity of heat needed to raise it from the 
temperature of the feed-water to that due to the pressure under 
which it was formed, and to vaporise it at that temperature. 
Each pound of water, carried away in suspension by the 
steam, only absorbed from the fuel the amount of heat needed 
to raise its temperature from that of the feed-water to that 
of the steam. 

In heating the water in the calorimeter used in testing its 
quality, pound of steam gave up an amount of heat 
equal to that which would have been required to raise its 
temperature from that of the mass in the calorimeter at the 
end of the experi 
to ev 


& quantity of heat equal to that needed to raise its temper- 

ature from the final temperature of the calorimeter to that 

of the steam under boiler pressure. 

22. The total amount of heat being the sum of these two 

quences we may construct an algebraic equation which 
Il embody all the conditions of our problem.* 

Let H=the number of heat units pound of steam, 
A=the number of heat units per of water, U=total 
heat transferred to calorimeter, W=total weight of steam 
and water, e=total weight of steam alone, W—a=weight of 





* See report of Committee on Test of Steam Boilers; Trans. 
Am. Tost. 1871-2. 


23. At the first e: 1 at fasraro, per gauge, 
was 75lb. The temperat steam at this pressure is 
320 deg. Fahr. The “ total steam. At 320 deg., from 
O deg., and at 75 1b. preemie, i@20~ 212 0.305 +212 + 
66.6=1211.5 deg. 

The heat transferred to the calorimeter, per pounds of 
steam, was therefore 1 211.6—110=1101.5 thermal units 
in this experiment. The heat transferred, per pound of water, 
‘was 320—110=210 thermal units. 

The total quantity of heat transferred to the 200 Ib. of 
water, by 10lb. of mingled steam and water, was 200 (110 
deg.—60 deg.)= 10,000 thermal units. 

10,000 _ 19 
_ 310 
~ 14015 _ 5 
210 
W-—2x=10-—8.87=1.13 lb. of water. 
The percentage of priming was, therefore, 11.3. The 


ratio of weight of steam and water was aie 7.85, the water 


Finally, « =8.87 lb. steam. 


ce” 100=12.74 per cent. of the steam. 

24. The other experiments were made with the steam 
pressure as before, and in the second, ead w—x 
comes out negative, indicating superheating. jis may 
ey | have actuall enamel ‘as a consequence of the water 

ving falling slightly below the upper row of tubes in one 
boiler, but itis more probable that the reading, 124 deg., does 
not re nt the mean temperature of the mass of water in 
the calseiaaster. In this experiment, the water was not as 
ee a ap inhe t men* e ee erage re 


being 


ments, and the temperature was taken at the surface “ 
water, after a first and otherwise satis: costing of 
116 deg. had been obtained, but a second ap; the 
steam jet had been necessary, to accurately the scale, 


which heated the surface above the average temperature of 
have been no higher than 116 deg. or 

taken for purposes of calculation at the fi » 
although the lowest unrecorded reading finally, actually ob- 
tained at the middle ofthe well-stirred mass was 116 deg. 


and the weight of water being 10—9.6=0.4, the percentage of 
priming was 4, and the water carried over weighed © 


X100=4.3 per cent. as muchas the steam with which it was 
mingled. the third experiment 
10,600 __ 169 
hig be raneng W-«=0.41L 
205 
The of priming was 4.1, and of water to steam 
4.2 cent. : 


percentage of priming 6.47. The 
parceninge of ream alos wan pRB. _ sees 


(To be continued.) 
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ROLLING STOCK FOR THE RAILWAY (18IN. @ 
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ROYAL DOCKYARD, CHATHAM. 
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ORDNANCE. 
3 Bore. RIFLING. 
a 
NAMES OF MAKERS 3 g 5 3 a. 
AND NATURES OF GUNS. ; ;| 4] z ; : i z 
Weight. g is] i E Z z 8 g 5 
Z 3 & 3 = oa iS) S a 
cS 8 s gs 138 Betas oe ee s a 
a q ° 2 z 8 8 a 4 4 
5 E é F g g | » & z = 3 § 
z a & Zz a | a 2 § 4 S |z2 E & e 
tns. ewt qr. Ib. t.qr-Ib.| in. in. in. in. in. in. in. in. in. 
ROYAL ARSENAL, WOOLWICH q ‘Salas 
1 NN oh" aie) Site” gad 8.8. Muzzile-losding |Wrought iron 3000 3 0 O | 191.75 | 56.0 | 210 12 18.0 | 1625 | 135.0 9 15 2 Woolwich 
2]. e ABB. « w a BOE ” ” 200090 3 0 0 | 171.50 | 545 20.5 12 18.0 | 145.0 | 127.0 9 15 2 = 
SiGlovem-Eme un cee te L.8. ” ” 2000 8 0 0 | 170,00 | 450 | 190 | 11 26.0 | 145.0 | 119,0 9 15 2 2 
a -Inch ae ee eee eT ” ” 18000 3 0 O | 170.00 | 45.0 19.0 10 27.5 145.5 | 118.0 7 15 2 a 
5 |Nine-Inch,No.1. 5 nn oe oe] LS and 8.8 ” ” 2000 None | 147,00 | 390 | 185 9 17.5 | 125.0 | 107.5 6 15 18 “ 
OT nn ns NO.TE. on wee nee oe, LS and S85. e _ 122000 5 0 0 | 147.00 | 39.0 18.5 9 21.0 | 125.0 | 1040 6 1.5 .18 pt 
TT ow «MOTT, cco ce oee(is oe «2 BD GG = a 12000 5 0 O | 147.00 | 39.0 18.5 9 21.0 125.0 | 104.0 6 15 18 “ 
BT wn MO.TV. we ce eee oes 8. 0d S, 8, ” %° 122000 5 0 O | 147.00 | 39.0 18.5 9 21.0 125.0 | 104.0 6 15 18 ss 
9 |Bight-Inch,NO.T. 4. se see 8. 5. ” ”» 9000 None | 136.50 | 35.0 14.5 3 16.0 | 118.0 | 102.0 4 15 18 es 
BOT on we NOTE. on enone 8.8. ” ” 9000 |4 0 © | 13650 | 35.0 | 145 s 18.5 | 118.0 | 99.5 4 1.5 18 i“ 
11 |Bight-inch Howitzer... ss os L. 8. “ . 400 200 | 61.0 én ‘i - 2.5 48.0 35.5 4 15 18 a 
12 SS ae L58. ” » 7000 4 2 0 | 14280 | 315 13.0 7 13.5 | 1260 | 1125 3 15 18 J 
13, » Selbw w wo om L. 8. ” ” 7000 (|3 0 o |14150/ 310 | 130 7 15.5 | 1260 | 1105 3 15 18 pe 
14 » SMealhnw ww wo om 8.8 ” ” 610 0 0 5 2 © | 125.25 | 33.5 13.0 7 13.5 | 1110 97.5 3 15 -18 * 
re «o BWalViw wi ww ot 8.8. » » 610 0 0 3 0 0 | 126.00 | 31.0 13.0 7 155 | ILO 95.5 3 15 18 a 
ee 8.8. - o 41000 |5 0 o | 12450 | 260 | 125 y 15.5 .|1110 | 95.5 3 15 18 - 
v7 Sixty-four Pounder, No.1... ss» | 1 S.and 8.58. a - 6400 7 0 o | 11150 | 242 11.9 63 1.5 98.0 90,5 3 | 6and.4| .lland.0s Shunt 
| id No.Tl, we ows] LB. and 8. S. ” » 6400 (|3 0 o | 11350 | 2275 | 11.75 | 63 | 7.5 | 980 | 905 3 | 6and.4 | .11 and .08 e 
19 ia - No. Il. .. o-| 1S, ands.S. S m 6400 3 3 0 | 111.50 | 22.75 | 11.75 63 7.0 97.5 | 90.5 3 | .6and.4 | .11 and .08 a 
20 Isixteen-Pounder ns oss L.S. ” » 1200 |0 010 | 7445 | 11.875 | 600 | 36 | 1036 | 684 | 5804] 3 8 al French M 
21 |Nime-Pounder, No... 9 us 9 oes L. 8, ve ” 800 |007 | 6850] 975 | 59 3 8.7 63.5 | 59.8 3 8 al e 
2], » No, IL oo" ws 8.5.) » » 600 003 | 58.0 9.75 | 59 3 3.7 53.0 | 49.3 3 8 Bil Z 
23 |Nine-Pounder... 4. s» | o« «| Indian Service - Bronze 800 008 | 67.0 7.0 4.45 3 3.7 63.5 59.8 3 8 Bel French M 
24 |Seven-Pounder, No. L. oo  o| Mountain Gun “ Steel 0 0150 | 8to5my, | 265 71 4.3 3 2.0 24.0 22.0 3 6 B French 
25 ° wo No.TE. «sus oes wef «2S Bont Gun » Bronze 0 0200 |0 045 | 36.0 6.65 4.3 3 3.0 82.15 | 2915 | 3 & m | - 
oe ty — yn L.8. » {SRL tab eabe [580k.256 0 0 we | 1ao | 226 | 1244 | @99| 7.0 | 10845 | 10145 13 145 Woolwich 
27 |e ee om) 1. S.and 8B a . 7100 a. {1080 | 285 | 1408 | .g9/ 7.0 | 103.27] 9697] 3 a | us a 
- Pounder converted from ; 
ed y-eight Pounder, SB. } L.8, ” ” 5000 we [1200 | 27.76 | 15.51 | 6.99] 7.0 | 118.25 | 10695] g 13 M5 e 
SIR WILLIAM AR OWG AND 
 WEWOASTLEON-TYBE® 
29 [Twelve-Inch, No. T 4. oe eee oe L.8. pa Wrought iron 38 0 00 es 225.50 | 575 | 21.0 12 24.5 | 200.0 | 170.5 9 1.5 2 = 
| ae ) 8. 8. ‘i o 35000 1 2 0 | 191.75 | 56.0 21.0 12 27.5 | 1625 | 135.0 9 15 2 Pm 
ass 8 No. IIL. coo |0Cleeei eed EO KG. “ - 2000 6 © © | 161.50 | 53.5 20.0 12 18.0 | 145.0 | 127.0 9 15 2 pe 
82 |Eleven-Inch .., ss so L.S. » ~ 23000 1 2 0 | 170.00 | 520 | 22.25 | 11 26.0 | 145.0 | 119.0 9 15 2 ° 
83 |Ten-Inch oo oeeieii (tse Mn BS - % 18000 1 018 | 170.75 | 45.0 19.0 10 27.5 | 145.5 | 118.0 7 15 2 » 
84 |Nime-Inch 4. oo = ows sow (ss ee] LO amd SS e e 122000 3 0 © | 147.00 | 39.0 18.5 9 21.0 | 1250 | 104.0 6 15 -. e 
85 |Kight-Inch .., eee eco ooo on 8 8, e o 9000 3 316 | 13650 | 362 15,0 7 18.5 118.0 99.5 4 15 18 a 
36 |Seven-Inch, No.1. w» eee ooo o L.8. “ . 7000 23 2 | 141.50 | 315 13.0 7 15.5 126.0 110.5 3 15 18 e 
Ti. « MBRw we mw ow 8.8. os - 610 0 0 8 3 0 | 12600 | 335 13.0 7 15.5 111.0 95.5 3 15 1s ° 
Si. .«. Mel. in. on oo 8.s. i a 90 0 0 2 2 5 | 12400 | 260 125 . 7 155 111.0 95.5 3 15 18 ” 
39 | sixty-Four Pounder ... one eco ~~! LS ands. S& * e 64 00 2 218 | 111.50 | 22.75 11.75 63 7.0 97.5 90.5 3 73 115 Plain Groove 
40 |Forty-Pounder a i L.8. ° » 35 0 0 |0 1 0 | 96.00} 1825 | 825 | 475] 14.0 85.5 | 715 3 8 A Woolwich 
41 |Twenty-five Pounder a L, 8, = ” 1800 Abt.10 | 94.50 oe oe 4 10.0 88.0 78.0 3 os ms ” 
42 |Sixteen-Pounder 0 aus ose L. 8. e ” 12200 © 010 | 7245 | 11.875] 60 38 936 | 684 58.04 | 3 8 hu French M 
43 |Nine-Pounder, No. I. os ee ehentas e 800 007 | 6850 | 9.75 5.75 3 3.9 635 | 59.8 3 8 11 ” 
44] ,, » Noll a 8.5. = 600 0 1 1b} 58.00 ws &e 3 37 53.0 49.3 3 8 ei ” 
4“! , ~~ mii «8 wo «& L.8. » - 600 © 010 | 71.00 Se mn 3 3.7 66.0 62.3 3 8 i és 
46 |Seven-Pounder, No.1. us awe s 1.3, Steel « 0 010 jo 0 3 | 50] 75 | 43 | g | 20 | 40 | 0 | g] 4 French 
a7]. ” No. Td. we = owes oes] LL Sn GS. ° » 0 0200 (0 0 5 | 3890 | wm ove 3 2.0 36.0 | 34.0 3 & 114 ° 
48 |Ten-Inch io owe L8 © Wrought iron 6000 None 77.25 | me “~ 10 ove 60.0 oe 7 oe on Woolwich 
49 |ight-Inch Howitzer... su. o L. 8. ° 4400 2.0 0 | 61.125) om on 8 12.5 48.0 | 355 4 15 18 - 
BO |Seven-Inch,No.T. 1. we ose ows] Ly Sand S. 8, sy - 82 0 O | 6 316 | 120.00 | 330 | 130 | 7 | 16875) 995 | 83,125) 76 166 | 06 Polygrooved 
SSS L.& 2 B: 7200 |7 827 | 11800] i 7 14.625 | 97.5 | 82.875] 76 166 .06 ‘ 
52 -Pounder, No. L oo = oo §=©6o om) LS and SS. © ” 35 0 0 5 119 | 121.00 | 17.0 9.75 4.75 | 13.875 | 106.375) 925 | 56 166 06 - 
ss] ° No.l, uses oe] LL, Si and SS, * ® 32 0 0 4 3 0 | 120,00 ee o 4.75 | 13.875 | 106.375) 925 | 56 .166 06 o 
54 [Twenty-Pounder, No.1. 4. ses ave L.8. a od 1600 2 011 | 96.00 | 12.75 6.5 3.75 | 12.375] 84.0 71.625| 44 .166 .06 ® 
Bi ly ® pC SS | SP 5. 8. ao ~ 1500 1 2 0 | 66125) ove 3.75 | 11.375 | 54.125) 4275 | 44 .166 06 * 
56 NO. TIT. 15 crows 8.8. - s 13 00 1 124 | 66.125) «+. ove 3.75 | 11.875 | 54.125) 42.75 | 44 -166 06 ” 
&7 os owes ees weet LL, Sand GS. a ~ 800 13 3 | 7200} 9%75 5.75 3 8.875 | 61.875) 525 | 38 +148 045 * 
68 oo = eeioteis met OG, Sd SB, e 600 © 226 | 6200} %5 55 3 7.0 52.5 45.5 | 38 148 045 e 
bo elm i (ieee RE MO a ® 300 © 127 | 60.125) 71 3.75 2.5 7.375 | 53.0 45.625] 32 145 045 e 
60 Sixty-four Pounder .. =. oes om Ls. { tre end e 6400 5 2 0 | 110.00 | 24.2 11.9 64 | 14.875] 92.0 77.125] 70 .166 06 e 
Gl |Porty-Pounder,.. «. 2 8 om 8.8. ra or 32 00 23 5 | 980 | 192 77.5 4.75 | 13875 | 83.5 69.625] 56 166 .06 ~ 
62 Ga Makwiw wm a L.8 Breechloading - 3 084 a 32.0 1.25 | 1.21 0.45 | 3.156] 31.95 | 28,794) 7 i ie Martini-Henry 
63 » BAER we w@ wm 8. 8. © oe 7 035 ad 62.5 1.8125) 1.5 0.65 | 4.855 33.0 28.154) 7 ‘inl i ~ 
ee ee em L.& | Muzziotoad. {iE Taye] «5 0 0 O [9 3 4 | 1200; | 27.76 | 551 | 699] 70 | 11325 | 100%] 3] .. ‘ss Woolwich 
65 ee eens — 8 . é 7100 |6 124 | 1080 | 235 | 1408 | 699] 7.0 | 10397] 9697] 3 ais ee Plain Groove 
Cy. .et oe L.8. « . 5800 [6 00 | iso | 26 | 1244 | 629] 7.0 | 10845 | 10145] 3 ‘an = ’ 








Twist in Calibres, 


” 
1in 40 
lin 40 
1in40 
1in30 
lin 30 
1in 30 


1in 30 
1in20 
1in 20 


lin 40 
lin 40 
lin 40 





L 


h 





Twist in Calibres, 


to] in 40 


m 0 to 1 in 45 


” 


” 


m 0 to 1 in 40 


” 


1inl6 
1in 35 


1in40 
1in30 
lin 30 
1in 30 


1in 30 
1in20 
1in 20 


lin 40 
lin 40 
lin 40 


01in35 
0 lin 35 
0 to 1 in 50 


01in35 
Wto lin 40 | 
olin45 
o1in40 


TE OF BRITISH ORDNANCE AND AMMUNITION. 




























































































CHARGE. PROJECTILES. é 
PEBBLE. R.LG. ComMMON SHELL, |PALLISER SHELL > BoxER SHRAPNEL Casz Suor. 3 
a 
g a 4 B 
2 ; 5 » | £ E m g 3 3 b REMARKS. i 
E E EB 8 2 a Ay | z 2/3 re 
? , a g 5 . 3s = > 
os | 8 B & g a cna & = 8 E : 
= 5 5 a = a a a 
PETG] 2 PRI EIP Gea e] 2) & lilald i 
a P= Fe & ea 8 E a Bi“ ¢ a z Z a a 
oz| Ib .oz.| Ib, oz Ib. 02. Ib. oz. Tb, oz, | Ib. oz. | Ib. oz, {lb. oz} in.| Ib. oz. | Ib. oz, Ib. 02. 
0 ~ we a 600 0) 7 | 496 2 0 18 8 oz. shot 230 0 1 
The initial velocities of the 12-in, to the 7in. were 
0 0} 67 0} 500 460 0 | 35 0 | 586 0] 14 0 [600 0/7 s on * - obtained with Pa see alate thane ae a2 
0 0} 7 0} 500 ‘ we —- |: 586-0} 14 O [580 0}... : om rte a re, they were ob 
0 0| 0 0} 400 37312 | 26 4 | 393 2| 614 /400 018 | 393 0 | 1 0 a 130 0 agar aaah darian eas 4 * 
0 43 0] 300 232 0 | 18 0 | 247 3] 213 /250 0/6 | 25012 | © 12 | (91, sand shot 189 8 ry a Swans os 6 
0 43 0| 300 232 0 | 18 0 | 244 8/| & 8 [250 0] 6 fs ———— 8 4 9,10, 11,and 12-in, calibres have all steel (A) tubes. 6 
0 430] 300 232 0 | 18 0 | 244 2] 514 [250 0] 6 a Pis 7 
0 43 0| 300 232 0 | 18 0 | 244 2] 514 [250 0| 6 ts 2 | 802. sand shot 100 0 8 
0 30 0} 200 167 0 | 18 0 | 175 8| 4 8 [180 015 | 17410 0 10 | 8 oz. sand shot 68 0 9 
0 30 0] 200 167 0 | 18 0 |175 8] 4 8 |180 0) 5 + ~ on One pattern 8-in. calibre has W.L. (A) tube. 10 
: “at ll 
0 22 0 14 0 106 12 8 4 | 112 8] 2 8 |lls 0 ee ine fl Ib. sand shot 102 0 With tho 7 tonand G2 ton £-40, guns Goutle thee are| 12 
0 20] 140 10612 | 8 4 |112 8] 2 8 [5 O m1 s| o 8 ere agg “unten te ey 13 
0 20! 140 10612 | 8 4 |112 8| 2 8 |115 0 pal we a Musket 7 0 One pattern 7 ton, and one 6.5 ton gun hase W.L (A)} 14 
0 20] 140 106 12 8 4 |112 8| 2 8 {115 Oo 112 8 | 0 prin pee (A) tube of coiled iron. Cm 
0 22 0 14 0 106 12 8 4 112 8] 2 8 |115 0 on 8 oz. sand sho 
se 8 0 87 9 70 by ; Mi ee ye Initial velocities with common shell. “4 
8 0 57 9 7 0 a oi ; " rm isa 
in 8 0 57 9 70 Sis oso - a bes ove [= be poe steel, W.I, (B) tube breech coil, and > 
“ 3 0 14 13 10 “ ove oe oo = } cA) tube of steel, and one outer coil of iron. 
112 8 8 0 8 * oa a fy Be oe OTE.—In addition to the muzzle-loading guns there| 22 
* y Br are in the British service the following types of breech-| 99 
an 18 8 8 08 ove pom oo on oe loaders : 2 varieties of 7-in. fan, 30 60-sounde 3 of 
Sona cous eh enebksndenaee — r. 
M balls {T™ manufacture of guns at Woolwich 
8 8 0 8 9 12 drams ixed 612 has been long suspended. 23 
% 26 or 5 164 to the Ib. 614 Initial velocity with fall 6 oz. F.G, 24 
a 0 6F.4G. 614 07 ‘ae 7 8 ,,  |L oz, mixed balls The 7-pounder has also & Goud shell, Weight 111b.;} 5. 
é 0 SFG. 614] 07 sil 35 7 8 ,, | oz. mixed balls 6 14 bursting charge 1 
( Palliser converted. 8 bored out, and] 9¢ 
= 8 57 9] 70 | wrought-iron coiled (a) a tebe win tabe shrunkon| * 
at bi end, carefully fitted into enlarged bore| 97 
a 8 0 57 9 7 0 ooo ont eee oe ove oo nie | - cast-iron gun, and prevented from shifting by a 
10 0 m4/ 812 " - 
Present calibre 12 in., but a change is under con- 
= a ee oe 690 0} 914 699 14] ... | t615 q115 i we ove { sideration. 29 
0/85 O] .. a 575 0 | 40 0 | 690 0] 9 14 |699 14) ... | #615 8 115 oe a 1300 t For sea service only. co 
0|/55 O| 67 0| 500 460 0 | 36 10g | 586 0] 14 09 [600 0 $495 0 115 “o ont { 1180 t F. G. and B.F.G. 
0|}60 0] 70 0] 500 501 4 | 2812 | 530 0] 6 7 [536 7/8 oe os 8oz. shot 200 0 tHe 32 
0} 44 0] 0 0] 400 377 14 | 2012 | 393 2] 614 [400 6 8 | t403 19 8 oz, shot 143 0 398 38 
0} 30 0] 48 0] 30 0 232 0 | 20 0 | 244 8] 5 8 [250 01 6 15 see wo 0 { 1889 sed 
0120 0| 30 0] 200 167 0 | 14 9 | 175 8| 4 8 |180 0} 5 | 179 1 0 ove 8 0 111390 * 
0 0; 2 0] 140 106 12 94 4.6| t115 10 012 oe 67 0 { 458 | (For these three calibres, double shells weighing) | °° 
} ; 525 { 146 Ib. 12 oz., with bursting charges of 13 1b, 3 ont 37 
0 22 0} 140 106 12 9 45/113 6] 110 [115 2]... | t115 10 012 oo oo 430 are also employ 
38 
0 20] 140 mois] 0 4 ek crete Ing “ ree Takes 32-pounder breechlosding ammunition. 29 
: 8 0 57 9 7 0 7503] 15 |77 1 65 10 09 ik ws 
8 0 70 85 5 210 ~ ' 39-44 05 pm “ ms 
30] 380 14413 | 1 0 a ; “a oe es om ovo . 
ee 112 88] 08 - . ‘ 9 4 0 0% sas re . 
112 18 8 8 08 re 9 0 0g ove on . 
0 - ooo eee eee . oe 3 in 
: ae ‘ - = “8 in This gun has also a double shell weighing 11 Ib.| , 
. O1FG.|| 64] 07 ‘i is 7 0 0% oe “ { bursting charge 1 Ib. J 
Segment Shell. ms 48 
10 6 || 47 0 | co | Meee | essing we “a ano bs 
Ib. oz, jib. oz grs. 
83 0 6 8 98 9 rom The length of rifling in breechloading guns includes] 50 
11 0 ss ¢ {3 0$ 98 . edit + r that in the shot chamber, 51 
10 0 710 3 32 0 eee aid _ - i. 
5 0 a 24 38 9} 1013 0 39 038 er on om 
a 5 0 714 | 2 4 38 9} 6013 0 39 0 3 os “ 
20 8 19 103 0 0 700 tor balls 15 12 54 
. ~o oo . ee ” Nors.—The data relating to the Woolwich ordrdhce| 55 
- 28 20 8) 13 oom ” “ = ‘ are compiled from the official text books of the con-| 54 
28 20 8 12 1910} | 0 0 700 oe sa uisne struction of rifled cednanee in — servien, pub- ioe 
18 10 12 08 10 63 |0 0550 10 11 0 0% } pate iaa} { ll 8 lished by order o! Secretary or War. = 
1 2 8 23] 0 6 8 323 | 0 0 300 811 0 OF to the Ib. 90 “ 
0 12 ose ‘ian 5 7 0 0 200 “ ooo ovo 6 0 «i 
90 60] 48 ve em 65 14 0 5 aia oe i 
5 0 37 14 24 38 93 |013 0 39 0 03 r ve ~ 
85 Gr. B.F.G. “ ve a “ in oe os * 
. we Has an inner barrel of coiled wrought iron. 
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NOTICE TO AMERICAN SUBSCRIBERS, 
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NOTICES OF MEETING. 
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at8P.M. Discussion on “ TheConstruction of Gas Works.” 
INSTITUTION OF SURVEYORS.—On Montes emg January 18th, 
1875, adjourned discussion on the paper by Mr. J. E. Knollys, entitled 
the “ Landord and Tenant Question,” will be resumed. The chair 
to be taken at 8 o'clock. 
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We give with the present number a double-page Plate of 
Rolling Stock for the 18-in. Railway at Chatham. T! 
description for this Plate will be found on page 58. We 
also Bae another two-page Engraving showing the Power 
of Penetrating Plates possessed by British Ordnance, and 
a-two-page Table giving the Chief Particulars of such 
Ordnance. An article on these latter sheets will accom- 
pany further Tables and Diagrams which are to appear 
in an early number. 
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AN ADMIRALTY ENGINEERING 
COMMITTEE, 

Suvce the introduction of steam in the Navy the 
progress of mechanical invention has completely 
changed the system of naval warfare. The great 
eye of naval tactics certainly remain w 

ut combinations and manceuvres have. become 

ible by the use of steam which were never 
lreamt of in the days when Nelson’s simple direc- 
tion to his commanders was that ‘‘ No captain could 
do rang who placed his ship alongside an enemy,” 
What effect the use of, the od. torpedo will 
have upon futaré. sea fights, the speculator 


pe | able of independent thought and action, who must 


s5}ment. Grave inconvenience from the same cause is 





will hardly venture to say, but leaving this mys- 
terious arm of offence out of the question, there can. 
not be a doubt that success in any future naval war 
will depend in an overwhelming degree upon the 
efficiency of that machinery theintroduction of which, 
together with the increased power of modern ord- 
nance, has revolutionised naval warfare ; while if the 
effect of the torpedo be taken into account, it can only 
tend to increase the importance of questions relating 
to the machinery of the fleet. Having regard then 
to their importance, it is not satisfactory to tech- 
nical observers of the oe of the Admiralty for 
the past few years, to find that these questions are 
not treated with that attention and careful discrimi- 
nation which is plainly due to them. If 7 
speak truly, the general subordination at the Admi- 
ralty and throughout the dockyards, of the engineer- 
ing branch to the shipwright branch of the on 
d ent which deals with the matériel of the fleet, 
effected by the gentleman who, under the recent 
Government, constituted the famous “ phantom 
Board” of Admiralty, has tended not a little to sap 
the energies of ‘Admiral ty engineers. Probably 
the amalgamation of the two branches under one 
head, was, under the late chief constructor, the 
most politic course which could be adopted at that 
time, but Mr. Reed 
thorough technical knowledge, great breadth of 
character and administrative abilities of an excep- 
tionally high order, qualities which are unfortu- 
nately not always found associated with theoretical 
attainments. 

The peculiar position of an engineer within the, 
pale of Admiralty administration is a matter of some 
wonderment to the uninitiated outsider. That much 
good work has been done by not a few mechanical 
engineers without supervision in the outer world, the 
readers of this journal will hardly be disposed to 
question, but the Admiralty have for some time back 
evidently considered the engineer anindividual incap- 


carefully watched and coddled to prevent him from 
coming to grief in whatever work he may be engaged 
upon. The constitution of the Boiler Committee, to 
the existence of which we referred some time back, 
forcibly illustrates the policy to which we refer. 
With the exception, we believe, of the boilers of 
the troopships, vessels which are worked under 
similar conditions to steamers of the mail and 
merchant services, the boilers of the Admiralty ships 
have since the introduction of the surface con- 
denser suffered from a decay so serious and so rapid, 
that in the course of a very few years the finest of 
our war ships become practically worthless as fight- 
ing machines, the forced reduction of the boiler 
pressure rendering the speed and economy originally 
obtained with the machinery impossible of attain- 


everywhere felt in the steamers of the mercantile 
marine, and in a marine department of the Govern- 
ment of the first maritime power in the world, it 
might reasonably be expected that a subject of 
sally national importance would be treated upon 
something like sound practical principles. The 
problem to be solved is a purely engineering and 
chemical question, and if one of our great mail lines 
had undertaken a thorough investigation of it as the 
Admiralty presumably have done, they would simply 
have siacodl it in the hands of a trustworthy and 
critical engineer, giving him full scope to obtain 
what assistance he chose and to fathom the mystery 
in his own fashion; the very last thing they would 
have thought of doing would have been to puta 
couple of their senior captains in charge of the in- 
quiry. But what have the Admiralty done? They 


have certainly placed two engineers and a chemist | Eq 


upon the committee, one of the engineers, in whom 
we cannot help thinking rests the main hope of the 
investigation, having, in connexion with the Penin- 
sular and Oriental Company, had great experience in 
=o supervision of the machinery of vessels 
fitted with surface condensers. But in accordance 
with the policy which is now become usual, these 
— were not to be trusted out of leading strings, 
= we Se find them a ratty care 

idance of two distinguished naval officers, 
A Elliot, the member of Parliament for Chat- 
ham, and Captain Aynsley, the captain of the Steam 
Reserve at Chatham, Against these two gentlemen 
we have not a word to say. Were the services of a 
couple of executive naval officers really required a 
better choice of men could not perhaps have been 
made, but what we do say is that at the head of such 


possessed, together with a | than 





a@ committee they are entirely in a false position. 
The right: bondursble gedaan who at present 


Sar ary ag Say, Bae consider that an 
acquaintance with the subject of inquiry is no more 
essential in the leading members of an engineering 
committee than a knowledge of naval affairs in a 
First Lord of the Admiralty chosen from the House 
of Commons. But we can assure Mr, Hunt that a 
public which, for the sake of a constitutional prin- 
ciple, still tolerates the management of the Navy by 
“a City man” ora country squire, will yiew with a 
very different eye the placing of two amateur en- 
gineers in charge of an investigation to the results 
of which the mechanical engineering world looks 
forward with the liveliest interest. For the past 
few months we have been hearing of the wanderings 
of this peripatetic committee among the forges 
furnaces, and rolling mills of the Black Country, an 
of their location for weeks together in the great 
northern centres of commerce and marine engineer- 
ing. In every direction the fullest information has 
been placed at their di by the first engineering 
and shipowning firms in the country, who are all 
tly interested in the problem the committee 
cert i yeietiits nes pct whom say - 
e of two t officers vainly trying to fathom 
the mysteries of the complicated plant and processes 
broug at under their notice has oo. more singular 


g. 
We quite admit that upon some questions as to 
the suitability of particular kinds of ‘boiler for use 
in ships of war, the opinion of an experienced 
member of the fighting and tactical branch of the 
naval service would be of material value, but with 
regard to the avowed object with which the com- 
mittee has been formed, that of determining the 
true cause of the decay of the Navy boilers, and of 
proposing aremedy, we are quite sure that we have 
the whole engineering world with us when we sa 
that the presence of so much of the quarter 
element at the head of such an inquiry is simply 
mischievous. Keen-witted men, engineers by nature 
and life-long experience, haye with but partial 
success spent years in the study of a question which 
is virtuall y placed by the Admiralty in the hands of 
rsons who cannot by any possibility have a clear 
idea of the subject they have taken up, and who in 
the intricate and laborious work of siftin the enor- 
mous mass of necessarily conflicting evidence which 
by this time must have been collected, cannot, if 
they act at all, act otherwise than as obstructiyves. 
Upon the solution of the Yc weiyae involved, practi- 
cally depends the future of high-pressure steam at 
sea. ‘The money of the country could not possibly 
be spent upon a worthier object, but it should be 
spent in such a way as to show some reasonable 
hope of an uate result being obtained, What 
is really wanted isa critical, hard-working, technical 
staff, to weigh carefully the evidence collected in 
the first place, and to then proceed to test, by actual 
experiment, the conclusions pointed out ; for, as the 
committee must by this time have discovered, the 
men to whom they have appealed for information, 
cannot be said to have any definite knowledge of 
the subject. In no field of scientific inquiry is ex- 
haustive experiment more urgently needed than in 
that of marizie engineering, and in no branch of 
constructive art conisaesed with the Navy has so 


‘little been done in the way of test by the Admiralty 


of late years. Upon the rather delicate ground of 
the ex ental application of ‘ ballast” to our 
fighting ships, found necessary, partly, it is presumed, 
as a protection against torpedoes, since the loss of 
the unfortunate Captain, we will not trench. 
Elaborate experiments are, however, being con- 
tinually made to determine the piercing power of 
our guns and the resisting power of our armour. 
ually careful experiments are being made to show 
the effects of ag! te upon the hulls and internal 
economy of our ironclads, and the results, it may 
ho Gepobill t Gur saath, m D hens pabeiie 
at the our e, not to say probable, 
enemies. It is surely then not too much to ask that 
something may be done in the way of actual experi- 
ment to solve questions relating to the machinery 
of the fleet, questions which, unlike those others to 
which we have referred, are of importance not only 
to the fighting portion of the community, but to 
the countless class of steam users upd which the 
rag prosperity of the co mainly de- 


Y Besides the boiler uention there i Ms the e relative 
ciency pressure 8 , com- 
engines to be tried, and year after 
withoest the Parked to the 


Sokialty, wlio bikve Yeally with tk 1 tithe Ade 
thee anyone ee, for & age Grail expedient 
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They certainly manage these things in a more - 
tical’ way in Aeaction. Extensive Gibettinante have 
been made with regard to boiler explosions, and 
others are now being organised. To these our Ad- 
miralty appear to have paid no attention, althoug! 
an engi well known to readers of this 
journal, Mr. J. McFarlane Gray, was sent by the 
e D nt of the of Trade to attend 
the experiments which it was intended to have 
carried out last summer, but the execution of which 
was deferred. Again, we published a fortnight 
ago the results of a series of most interesting ex- 
riments made under the auspices of the United 
tates Coast Survey De ent to test the relative 
economy of simple compound engines. We 
need scarcely say that the American experiments 
were in all cases made by engineers without super- 
vision or “coddling.” 

We have eve faith in Mr, Hunt’s good inten- 
tions with vegped: to the Navy, but we cannot con- 
gratulate him on the manner in which he has dealt 
with this question. He cannot possibly have under- 
stood it, or he would not have committed the 
anachronism of placing, in this pre-eminently 
scientific age, two of his best sailors to investigate 
the causes of rust in boilers, The sacrifice of one 
at all events in such a way is surely enough, and 
as the committee, if it is to be of any real use, must 
be made permanent for some time, we do not very 
well see how the gallant member for Chatham can 
be spared from his parliamentary and other duties. 
We should have thought that an investigation of 
the causes of failure of the boilers of his stillborn 
pet the Castalia, would have been sufficient to have’ 
en his spare time. But can it be that he has 
attached himself to this engineering committee 
with the ultimate intention of becoming, among 
other things, consulting engineer to the Dicey 
Company ? 

SANITARY LEGISLATION AND THE 
LOCAL GOVERNMENT BOARD. 

Ar the conclusion of the “ Sanitary Retrospect 
for 1874,” which appeared in our issue of January 8 
= page 32 ante), we expressed the hope that the 

uture of the sanitary question would be treated in 
a national point of view, and from no party aspect. 
Since then Mr. Stansfeld, the President of the 
Local Government Board, under the late adminis- 
tration, has entered on an elaborate defence of the 
course he took in managing, or perhaps rather 
directing, the action of that Board. He particularly 
adve to the appointment of sanitary officers 
under the Act of 1872, stating that the policy of the 
Board while under his administration had been 
criticised as too vacillating and uncertain. He 
denied that there had been either vacillation or un- 
certainty, but admitted that the appointment of 
medical officers of health had been very various in 
character. He laid on the shoulders of the local 
authorities the blame of not appointing men of great 
ability to superintend districts, devoting all their 
time to the p , and being adequately paid ; 
in place of such being chosen for small districts 
combining as a matter of so-called economy the 
duty of poor-law and medical officers. This difficulty 
is just that which we drew Mr. Stansfeld’s atten- 
tion to early last year. We pointed out how in- 
efficient, as a rule, the ordinary medical officers 
previously existing would be in carrying out the 
rovisions of the new Act. Our own experience 
eads us to believe that the majority of such officers 
would not be suited for the position, especially as the 
Board require competent knowledge of chemical 
analysis, microscopical examination, &c., that per- 
haps few of those appointed would So 
much has the fact been recently appreciated that 
a very influential Board has propased te divide the 
duties of ‘‘ medical officer” between a medical man 
mt analytical chemist, so that 
i inspection might result. 
ice ox the previous 
administration by stating that he did not attempt 
to force local boards to make My Cero pay a cer- 
tain character, first, because the had no power 
to do so, and also because it was not policy to ask 
Parliament for such compulsory powers. He re- 
| sanitary py oe pemarna as a matter, prac- 
y speaking, government, This is ex- 
cellent in theory > 











showed that local authorities had, in a large number 
of cases, absolutely failed to do their duty. Was 
not the Sani > Mge phn. t ede 
ressly passed for the purpose lying the 
evils which Mr. Stansfeld in his at Halifax 
last Monday, de but yet palliated? We 
admit with hi + sanitary law can only be pro- 
perly administered by local bodies acting with in- 
telligent co-operation, but as might easily have been 
foreseen, this co-operation has not been given, and 
in numerous instances ion must be resorted 
to for the purpose of bringing such authorities to 
“ie tary tments, Mr. Stansfeld states 
to sani’ poin' ’ eld s 
that under his advsinistration the _ was, first, 
that i rs of nuisances should be appointed 
for areas which wont occupy B hey time of a 
competent man, adequately for his services, 
fosb on wes by him in the case of medical 
officers. But it appears that this as! laudable 
object was only partially successful. At this we 
are not at all surprised, considering the remunera- 
tion offered. We sincerely hope that as Mr. Stans- 
feld says, sooner or later appointments of specially- 
trained and competent men will become generally 
approved. But we may inquire where and when 
such men can or will be found? Mr. Stansfeld 
himself does not expect a solution of this difficulty 
until the system of local government itself ap- 
roaches completion by the constitution of county 
, and by the definition of their relations with 
other and smaller governing bodies within the area 
of the county. Then Mr. Stansfeld proposes to 
decentralise the centralising system which he 
originated, and hence seems to be about to adopt a 
kind of retrogressive policy, although he declares 
his determination to abide by the policy of per- 
suading rather than comes. He is ~ right 
that a kind of educational policy should be adopted 
in respect to local boards, but our personal ex- 
perience of a public school in our early days, leads 
us to believe that sparing the rod frequently leads 
to spoiling the child, and perhaps Mr. Stansfeld in 
his retirement from an office which he efficiently 
filled, may within the present year arrive at an 
analogous conclusion. 

Mr, Stansfeld very wisely stated that it is impos- 
sible to make persons clean and healthy by passing 
Acts of Parliament; but we may add that it is 
equally difficult to restrain theft and murder. But 
for the convenience of society it has been found de- 
sirable to restrain crimes by passing Acts for their 

revention and punishment. Neglect of sanitary 
Duties is equally reprehensible with that of moral 
duties, and if law is required in the latter it is 

ually so in the former case. A large proportion 
of deaths that occur in this country are y pre- 
ventible by the adoption of proper precautions, 
hence, it is not too strong to state that every death 
which occurs from preventible causes is either man- 
slaughter, or shall we say moral murder committed 
by social neglect. Mr. Stansfeld meets this argu- 
ment, or tather its equivalent, by stating that we 
cannot exercise the powers of law in matters of 
health to any permanent advantage, save through 
bodies of men who have the confidence of the 
people, because they are chosen by them. The ab- 
stract doctrine is excellent, but the practical result 
is the reverse. Had Mr. Stansfeld a 
knowledge of the constant clique influence that 
attends the election of a local board, the qualifica- 
tion of the candidates, and the indifference with 
which the majority of the inhabitants view the 
election, he would not have made such remarks. 

We sincerely hope that the future of the sanitary 
question will not be treated in Parliament in a party 
aspect. But the recent speech of Mr. Stanfeld at 
Halifax leads us to believe that such will be pos- 
sible. Every man may have a right to choose and 

oy ye 
wise to t poli i 
advice of It ‘vould be well thet all sanitary 
reformers should remember that the subject of 
public health is one to which earnest attention has 
only — Soe Sauer the last eves of a 
century, hence m inion, cautious legis- 
lation, and a careful — facts are incumbent 
on all who desire to e real progress in the 
matter. 





Tue cage Ree dial tages 
com ve advan van 

Pipl ae poy ee er 
i and animated debate. In the press, 


the lecture-room, and the pulpit, the problem has 





been discussed in all its aspects—practical, senti- 
mental, and religious. The advocates for the re- 
storation of an ancient custom to be gather- 
ing in numbers and in stre . In Paris, we 
believe that for many years past, cremation is not 
unfrequently practised, the retorts of the 

prc ma ay boy salpeo pal fy 95 Tn thi 
a Shae has not arrived at a practical 
stage, but in y, Mr. Frederick Siemens has 
designed a cremation furnace, which has been 
erected at Dresden, and at least on one occa- 
sion it has been successfully used. We pro; to 
describe the construction and mode of working of 
this furnace, particulars of which have been kindly 
furnished us by M. Carl Pieper, of Dresden; but 
before we do so we may refer briefly to the chemical 
constitution of the human body and the facilities it 
offers for combustion, ing our data from a 


memoir recently published Hofrath Dr. H. 
Fleck. In this article it is stated that on an average 
the human body is composed of 
Per cent. 
Water... ose ose ove ove 68.5 
Combustible substances one oe = 82.5 
Mineral ie 9.0 


The body of an adult weighing 154 1b. will there- 
fore approximatively consist of 


Ib. 

ae oon _ eso oe ys 
mbustible organic matter ... eco 

Mineral substances eco ove 13.8 


Of the organic matter about 31 1b, may be con- 
sidered as fat, 

Taking into consideration the chemical consti- 
tuents of the combustible matter, and the heat they 

roduce by ect combustion, we arrive at the 
act that the above organic su ces produce in 
the quantities given above a heat equal to 260,400 
thermal units, ic, a quantity of heat equal to 
raising the temperature of 260,400lb. of water 
through 1 deg. Fahr. 

Now this being a heat sufficient to convert 226 Ib. 
of water into steam of 212 deg. Fahr., it might be 
thought that it would suffice to evaporate the 
90.2 lb. of water actually contained in the body, 
and that the latter once inflamed, would continue 
to burn. But for the same reason that a piece of 
wood containing more than 25 per cent. of water 
will not burn without being subjected to heat from 
another source, and which heat has first to dry 
the wood, so the human body cannot continue to 
burn without an exterior supply of heat. But what 
may appear more remarkable is, that it will not be 
consumed without the aid of extraneous heat after 
complete desiccation has been effected. ri- 
ments made on this point at Dresden have proved 
that the fatty matter only continues to burn after 
being — but that the substance of the muscles 
and other is not able to support combustion 
by itself. The bones of course present a yet greater 
ty) e to such combustion. 

In general it may be deduced from this fact, 
that a previous desiccation of the body does not 
materially enhance the combustibility of the same, 
and that without an extraneous source of heat crema- 
tion is impossible. 

If a body is exposed to the flames of a gas, which 
does not contain free oxygen, as for instance the 
interior flames of a funeral pile, or the flames of tar, 
petroleum, or coal and if this source of heat is 
not sufficient to elevate the tem of: the 

developed from the flesh to the point of igni- 

tion, the latter will pass off unconsumed, diffusing 
fe ae one most ean, anaes of burning 
orn. on the contrary the developed gases are 
heated to the proper degree, th wal bane coo far 
as they are combustible) with a luminous flame, as 


soon as they come in contact with the atmospheric 
air. This tem; of ignition may be considered 
as lying near 1382 deg. F If besides the attain- 


ment of this tem free in - 
shundeaen te tetvetneed into the seer 

ion, a perfect combustion will take 
place, and the gases issuing from the chimney will 
contain only (as experiments have proved) car 
acid gas, steam, the ni of the air a small 
percentage of oxygen traces of urous and 
nitrous acid, but no gases whatever having an offen- 
sive smell. 

The which perfectly fulfils the con- 
ditions n for the complete combustion of the 
human body as above is that already re- 
ferred to as designed by Mr. ick Siemens, of 
Dresden (brother of our well-known C, W. Siemens). 
It is illustrated on the following and con- 
sists of the combustion chamber C, a grate 
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CREMATION FURNACE. 


DESIGNED BY MR. FREDERICK SIEMENS, VIENNA. 


SAUTE LAA 
oxts tots es om 


Of firebricks, of the ashpit O, with a flue E leading 
from the same to the chimney of the regenerator 
B, and a gas producer of ordinary construction not 
shown in the drawing. 

Under the regenerator two channels A will be per- 
ceived, of which the lower conveys gas, and the upper 
atmospheric air to the apparatus, The regenerator, 
designed on the same principle as those used in other 
Siemens’ furnaces, consists of fire-bricks arranged so 
as to leave numerous passages between them, and to 
present a very large surface to the flames or the air 
passing through. It communicates at the top by a 
short flue with the combustion chamber. 

Before cremation can take place, the gas is 
ignited, at the bottom of the regenerator, and 
combustion is -supported by the air entering 
with the gas. The flames first heat the re- 
generator, subsequently the combustion cham- 
ber, then pass downwards through the grate 
into the ashpit, and thence into the chimney 
flue E. After about four hours (the time, however, 
depends much on the intensity of the flame) the re- 
generator will have reached a bright red heat, 
whilst the combustion chamber shows a compara- 
tively lower temperature. The gas having been 
shut off, the furnace is now ready for the reception 
of the body, which is placed on the rollers in 
front of the chamber, C, either simply on a board, or 
enclosed by a coffin, as may be preferred ; it is now 
pushed into the furnace and on to several narrow 
Jongitudinal ledges forming part of the grate. The 
door having been again closed air only is admitted 
from the air channel into the regenerator, in case 
the latter is at its proper high degree of tempera- 
ture, but otherwise a certain amount of gas may be 
added. The air being highly heated on its passage 
through the regenerator, immediately ignites the 
body, andsupports the combustionso powerfully, that 
in the course of from one hour to an hour and a 
quarter all the combustible parts are consumed, 
and only the ashes and calcined bones remain. 
These are extracted from a door in the ashpit. It 
may yet be observed that the latter is made so large 
as to cause a local diminution of the draught, and 
8o to prevent the ashes from being carried off into 
the chimney. 

During this process, the heat developed by the 
combustion of the body, specially alluded to above, 
is utilised in keeping the combustion chamber in its 
oer oe temperature. In case of cremation of a small 

ody—for instance, that of a child—a less amount 
of heat is developed, and it may become necessary 
for keeping up the due temperature to allow a cer- 
tain quantity of gas to enter the chamber through 
a tube F. ‘This means may also be used with t 
advantage, if the chamber should not have te 
properly heated at the beginning, as the flame of the 


gas being fed by hot air assumes a much higher tem- 
perature than that at the bottom of the nerator, 
where cold air only can be introduced. This flame 


may reach to the very end of the chamber. 

In case a second body is to be cremated, it is 
not necessary to reheat the regenerator before 
the commencement of the. second process; but this 
has to be done during the same by introducing gas 
into the regenerator with the air for a certain period 
at the beginning of the operation. 

It is not desirable to cause the temperature of the 








combustion chamber to rise much above 1382 deg. 
Fahr., as otherwise the ashes would be partially 
fused 


Instead of using gas, a common grate may be 
arranged under the regenerator for burning coal, 
wood, or other fuel. For the rest the process is 
almost as before described, and after having heated 
the regenerator as stated above, no more fuel is 
added, air only being admitted. 

So far as experience goes at present, there ap- 
pears to be some difference in the time required for 
the combustion of bodies of different ages and con- 
stitutions, and it may especially be presumed that a 
larger percentage of fatty matter will increase the 
combustibility to a certain degree. 

The quantity of coal requisite for the heating of 
the regenerator and for the complete cremation of 
a single body, averages about 9cwt. for the gas 
furnace. For a second process immediately follow- 
ing the first, of course a much smaller quantity will 
suffice; but even in the first case the cost of the 
fuel presents no obstacle to the introduction of the 
apparatus. 








THE 18-INCH RAILWAY AT CHATHAM. 
No. II. 

Tue rolling stock of this little lineis not less worthy 
of examination than the permanent way, described in 
ENGINEERING a fortnight ago. It is, of course, special 
in character, but it is probable that wherever a line 
of similar gauge could be advantageously established, 
one or other of the many forms of vehicle in use at 
Chatham would be found applicable, with but slight 
modification, Colonel Pasley’s deliberate pre- 
ference for a somewhat rough simplicity is specially 
noteworthy, seeing that the tendency of official 
designers is supposed to be towards over-elabora- 
tion and ‘ prettiness.” Here the temptation to 
design something pretty and taking, embodying 
in miniature every refinement of railway practice, 
must have been considerable; there were the 
means to execute, and the means also to keep in 
repair afterwards. But the temptation was resisted, 
and the opposite principle adopted to an extent 
which, to those unfamiliar with dockyard labour, 
may seem excessive. 

‘Lhree locomotives are employed. They are by the 
same makers, and resemble each other closely, and 
one of the more recent has been recently illustrated 
and described in these columns*. The chief diffe- 
rence between them is that the two last made are 
slightly narrower over the footplate and wing tanks 
than the first, the reason being that, when the first 
engine was ordered, the idea that work could be 
found for more than one locomotive was scarcely 
entertained. The question of breadth was not, there- 
fore, thought material, and an engine was produced 
which was too wide to pass another of the same di- 
mensions. But a slight reduction in the width of the 
second and third engines has overcome this difficulty, 
without causing any injurious want of space or tank 
capacity. There is no doubt that all the engines are 
exceedingly well designed for their work, the con- 
sumption of fuel in a full day’s work being only 
about 200 lb. The driver acts also as stoker, but 
a boy is carried (as explained in our previous article) 


#* See EnGInesRinG vol. xvi., pae 492. 





to o the points. The driver is by a 
dank tei awnin carried bystenehione, "Ehe: ae. 
ness of the (outside) framing to the ground was re- 
marked upon by us the week before last as - 
rently a valuabie security against capeizing, and it 
may be added that, by concealing the wheels, it has 
the quaint effect of making the little engines look, 
when in motion, almost as —_ sliding along the 
ground on their frames, The axtwivn base (3 ft. 
3 in.) puts them at ease even upon the curves of 
25 ft, radius, and bay or the motion is, from the con- 
siderable overhang, what sailors would term slightly 
uneasy, it has not done any mischief to the perma- 
nent way, nor created inequalities of level between 
adjoining tramplates. 
hat may be described as the standard truck for 
heavy work is shown in Figs. 1 to 4 of our two-pa 
engraving. It is entirelyof cast iron, and weighs 
14 cwt. without the turntable. The turntable, 
with the shot it revolves upon, weighs 3 cwt. 8 qrs. 
21 Ib. The len over buffers is 4 ft. 3 in. ; 
width, 3 ft.; and height, from rails to top of 
turntable, about 1 ft. 8in. The body, including 
buffers, drag-eyes, and axle-bearings, is cast in one 
fiece. A circ groove, 4 in. wide and 1} in. 
eep, and about 2 ft. 7 in. outside diameter, is cast 
in the ps 84-2 is also chequered with 4} in. 
squares, e mean thickness of the top throughout 
is lin. A turntable of the same width asthe truck, 
with a co mding groove in its under surface 
#in. deep, is p on the truck when it is desired to 
convey articles too long for a single vehicle. The 
table is chequered with squares similar to those on 
the truck, and ? in. oo the general thickness of 
metal being also 1 in. There is a hole 1} in. diameter 
in the centre of both truck and turntable, to 
receive, when desired, the pin of a crutch, or port- 
able cradle for conveying timber, angle iron, &c. 
This is shown in dotted lines in Figs. 1, 2, and 3. The 
weight of the turntable is carried by a number of 
cast-iron shot, 2} in. diameter, running in the . 
groove. The wheels are of cast iron, cylindrical, 
with 1} in. flanges ; effective diameter, 13 in. ‘lhe 
axles are of wrought iron, 2§ in. diameter at 
middle ; 24 in. through boss of wheels; and 2 in. 
diameter in bearings. One wheel is keyed on 
the axle, and the other runs loose, as shown in 
the drawings. The two loose wheels are on diffe- 
rent sides of the truck. Each wheel has # in. lateral 
play. The wheel base is 2 ft. 6 in., and the bearings, 
as stated, are of cast iron. The diameter of he 
wheels was cotainedy only 9 in., exclusive of flanges, 
to keep the load low, but as confidence was acquired 
in the stability of the little wagons their centre of 
gravity was allowed to rise, of course with much 
in in lightness of draught, This truck has been 
ound to stand hard usage well, and instances of 
damage are extremely rare. On the other hand, it 
is not considered by the dockyard authorities 
either too strong or two heavy for the very trying 
work to which it is subjected. 

Armour plates, large balks of timber, and the like, 
are conveyed upon two of these trucks, of course 
with the turntables in place. The weight of the 
load gives sufficient connexion to the trucks, which 
become true bogies. A long piece of timber, or an 
iron mast, mounted on a truck at each end, has an 
odd appearance when going round a curve of 25 ft. 
radius, or rather when one end has got round the 
curve and the other has not reached it. An American 
railroad engineer might be satisfied with the tribute 
at last paid in this country to the merits of the bogie. 
More than once, we believe, long objects travelling 
in this way round curves have narrowly escaped 
collision with the corners of buildings comparatively 
distant from the railway. 

The ordinary truck for carrying light stores is 
shown in Figs. 5 to 8. The length over all is 5 ft. 
Qin. ; breadth, 2 ft. 10 in. ; height from rails to top 
of sides, 2ft.7$in. ‘The framing is of English oak, 
8 in. wide by 4in. deep, with additional side pieces 
2 in. wide by 24 in. deep. The platform is of 1 in. 
teak, and the ends and sides are of lin. red pine, 
strengthened by stiffening irons 11 in, by 14 in. b 

in., attached by }-in. bolts. The ends or tai 

oards are ped by ash rails 1 in. by Id in The 
framing is het together by transverse tie bolts at 
the ends, of #in. + same te the drag links are of the 
same substance. ‘The wheels are of 1 ft. 5} in. 
effective diameter. ‘The wheel base is 2 ft. 6 in., 
and there is the same arrangement of one loose wheel 
on each axle as in the cast-iron truck before de- 
scribed. This arrangement is common to the whole 
of the rolling stock, except in cases where a fixed 
axle with two loose wheels is employed. It should 
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be observed that all wheels are of.cast iron, and are | drag 


cylindrical, and that the are in all cases 1} in, 
wide, The axle-boxes are in all cases of cast 
iron. In the trucks now being described they are 
secured to the framing by two fin. bolts. The 
axles ate ]}in, diameter at the middle, 1} in. in 
boss of wheels, 1} in. at journals, The weight of 
this truck, , is 5 ewt. 

- There is another truck, resembling that just de- 
scribed, but having wheels of only 9 in, effective 
diameter, and without sides or ends. This is much 
used for the removal of light loads by hand. The 
platform. is made of 1} in. spruce boards, not 
rabbeted, projecting 6 in. beyond the framing on 
either side. This truck weighs 4 cwt. 6 qrs. 

Another truck of much use for general purposes 
is shown in Figs, 9, 10, 11, and 12, of the two-page 
engraving which we give this week ; it consists of a 
lower body, and of a revolving table of exactly the 
same shape and dimensions, which may be either 
locked, or left free to revolve, or ae altogether, 
as may be required. The length over all is 6 ft, 
14 in. ; breadth, 3 ft. 6 in.; and height to top of 
table, 2ft. The framing is all English oak. The 
outer sides and ends of the truck proper are 2 in. 
broad by 3 in. deep; the infter side pieces to which 
the cast-iron axle at are bolted (by two §-in. 
bolts to each), are 3in, by 3in.; and the middle 
piece is 4} in. broad by 44in. The framing is 
covered with } in. spruce boards, soas to be capable 
of use without the revolving table. The latter has 
frames exactly corresponding in position with those 
of the truck. The outer sides are 2 in, broad by 
3 in. deep ; the inner sides 3 in, broad by 2 in. deep, 
and the middle piece 44 in, broad by 2 in. deep. The 
friction of the table on the truck is taken by two 
horizontal circular rubbing plates, 2ft. 6in. diameter 
by $in. thick, screwed to the upper side of the truck 
platform, and tothe underside of the table framing 
respectively. Holes in the centres of these receive a 
pin 9 in. long by 1} in. diameter. The table has a 
shifting iron stanchion, 8} in. long by 3 in. diameter 
at each corner, and iron rubbing pieces, 2 in. wide 
by } in. thick, on the top of the sidesand ends, The 
table is covered with 1-in. spruce boards. A locking 
pin at each end serves to prevent the table from 
revolving. The wheels are 1 ft. 5} in. effective 


diameter. The wheel base is 2ft. 6fin. The axles} Pp 


are 1} in, at middle; 1 in. in bosses of wheels ; and 
14 in.in bearings. ‘The drag irons are secured to the 
end framing by § in. bolts ‘This truck, with table, 
weighs about 7 cwt. 3 qrs. 21 Ib. 

The trucks for carrying coal (Figs. 13 to 16) are of 
wrought iron, and hold one ton. Their length is 
7 ft. 10 in.; breadth, 3 ft. 8in.; height, 4ft. 4in. 
Both sides are hinged at foot. The longitudinal 
frames consist of two angle irons 3 in. x 3 in. x } in., 
turned down at each end, and strengthened by gusset 
plates jin. thick, and carrying end or buffer plates 
of the same thickness. ‘To each end plate is bolted, 
by two gin. bolts, a buffer of English elm, 3 ft. 8 in. 
long by 4}in. thick at the middle, The axle boxes 
are of cast iron, secured to the longitudinal frames 
by three ?in, boltseach. All rivets in the framing 
are of } in, diameter ; elsewhere } in, 

The bottom plate of the body is }in. thick ; sides 
and ends fin,, with half-round iron, 1j in. x }in, at 
the upper edge. The ends are stiffened outside by ver. 
tical angle irons 3 in, x 3 in. x }in., reduced as shown 
in Fig. 14, and rivetted at their lower ends to the 
bottom plate, which projects beyond the end plates 
of the body. The end plates and bottom plate are 
further connected by interior transverse angle irons, 
Qin, x2in.x}in. The hinges three to each side) are 
of flat iron, 2in, by }in. mean thickness, secured to the 
sides by five ; in, rivets ; the hinge bolts are of § in. 
diameter, and are fastened to the bottom plate by 
2} in. rivets. ‘The sides are kept in place by fore- 
locks passed through hag studs or locking bolts at 
the upper corners. The wheels, wheel base, and 
axles are precisely the same as in the wooden truck 
with revolving table last described. There are no 
drag links, but the trucks are ccupled by ‘drag 
irons” of 1} in. round iron, 164 in. song, bent to the 
form shown at A in Fig, 13 ; when not in use they 
are thus carried upon kets at the ends of the 
trucks. Each buffer has large hole in the middle, 
as has the end plate which carries it, and the dra 
irons merely require to have their ends sane 
through the holes in two adjoining buffers, and 
then turned downwards, In this position, which 
they retain by their own weight, they couple 
the: ns effectually, There is an angle iron 


4 in, x 2} in. on the inside of each end plate, below 
the hole, to stiffen the plate to bear the pull of the 


iron, The weight of the truck complete is 
14 ewt. 2 qrs. 7 Ib. ih i 

It is obvious that there is a good deal of work in 
this truck, and we do not think, notwithstanding 
its considerable carrying capacity, that it is likely 
to prove as economical in the long run as a’wodden 
truck. As the limit has not been reached in it 
either as to breadth or length of body, a wooden 
truck to hold the same quantity might easily be ¢on- 
trived. 

There is also a. smaller iron coal wagon, of Which 
the framing is precisely similar to that last de- 
scribed; the 4a i is in the di ons of 
the body, saseh 6 ft. 3 in, long, by 3 ft, wide, and 
1 ft. 85 j " ; 

A bogie trolly to 4 tons, and measuring 
21 ft. overall, isshown in Figs. 17 to 20. Its breadth 
is 4 ft., and height 2ft,9in. The framing is of 
English oak ; the side-pieces and middle piece are 
5 in. wide by 4in. deep; the transverse pieces, ex- 
cept the middle one, the same; the middle trans- 
verse piece, or truss piece, 44 in. wide by 8 in. deep. 
The sides are tied together by four # in. rods, The 
top side pieces are 8 in. deep, 3 in. thick at the 
bottom, ahd 2}in. thick at top. ‘They are each 
secured to the side pieces of the frame Te 
bolts, The platform is of 1}in. red pine. ‘The ver- 
tical truss irons (round) are 1} in, diameter, with 
in. tie rods, The truss irons are stayed transversely 
with iron of the same thickness. The edges of the 
top side pieces, the tops of the transverse frames, 
&e., are protected by rubbing irons } in. thick, and 
seven § in. ring-bolts, for lashing, are provided on 
each side. The bogie trucks consist each of a wheel 
plate 2 ft. in diameter, and i.e in, thick (bearing 
against a similar plate on the underside of the 
main frame), carried by four pillars 1 in, thick, 
resting on and rivetted to the axles which do not 
revolve. Each pair of pillars is connected longi- 
tudinally atthe base, and the two axles, are further 
connected by the drag links, made of flat iron 1} in, 
thick, which are bolted to both. The bogie pins, 
which extend down to, and are bolted to, the drag 
links, are 2in. in diameter. The wheels are 1 ft. 
54 in. effective diameter, and are all loose on the 
axles, which are of 2-in. square iron, turned down 
at the ends toljin. Each wheel has } in. lateral 
lay. This truck, as may be guessed from the draw- 
ings, is found to do its work extremely well. Its 
total weight is 36 cwt. 14 Ib. 

The remaining views, Figs. 21 to!24, show a bogie 
car to carry 30 workmen. The length is 20 ft. ; 
breadth, 4 ft. 8 in.; and height to top of back rail, 
4ft. The framing is of English oak, as follows: 
Top frame :—side pieces (17 ft. 6 in. long), 44 in. by 
3} in. ; end pieces, 5} in. by 3} in. ; middle transverse 
— carrying truss irons, 44 in. by 8in. Lower 

rame :—side pieces (20 ft. long), 5 in. by 2} in.; end 
pieces 44 in. by 2} in. ; middle piece 5 in. by 2} in. 
~ each case the dimension last given is the depth). 
The top back rails are of teak, 34 in. deep by 14 in. 
thick ; the lower rails of teak, 5 in. deep by 2 in. 
thick. The diameter of the stanchions carrying 
the upper rail is in. The seats (hinged to lift, so 
as to allow luggage to be stowed inside), the side 
panelling, the footboards, and the toe pieces, are all 
of one-inch teak, The bottom and ends of the lug- 
gage space inside are of one-inch spruce, The di- 
mensions and construction of the wheels, axles, and 
bogies generally, and of the truss irons and tie rods, 
are practically identical with those of the four-ton 
trolly last described. Other particulars are :—stay 
irons connecting top and bottom frames at ends, 2 in. 
by 1 in. ; irons supporting footboards, lin. by 4 in. ; 
irons on underside of lower frame, 2 in. by 7 in. by 
19 ft.; irons on inside of top frame side pieces, 
3$ in. by ,in.; flat stay irons inside panelling, 
1}in. by }in. Besides these cars for 30 workmen, 
there are also others of somewhat more simple 
construction, which accommodate no less than 
50 men on each, with tools or baggage. The length 
of these over all is 36 ft. ; breadth, 4 ft. 7 in.; 
height from rail to platform, 2 ft. 1}in.; and from 
rail to seat 3 ft. 6}in. 

Other cars have also been extemporised by placing 
an ordinary “brow” (or trussed gangway for con- 
necting a ship in dry dock with the quay) on two 
common bogie wauks, and making a double seat 
lengthwise down the middle. As mentioned before, 
the passenger traffic has already become of some 
importance, and as the extension of works and 
factories in the new portion of the yard advances, 
it is likely to become more important still. Already 
r trains run at stated - intervals, par- 





passenge - 
ticularly during éhe times when the men are going 





to or ones Bg as many as ° ——. and 
fift; ing, on three cars, by each. ere 
is also nit May be'called a first-class car used for 
the conyeyance of officers, and holding a much 
smaller number. ‘This is fitted, we believe, with an 


awning. Ultimately we Bhall probably see closed 
iages somewhat: in 
and know of 2 


- use, 
9 reason why they should not be 





puled 40. xin , be 
its mnified, and thus it will be saved 
from the nbling-block: of very narrow 


of the varieties of rolling stock used 
wedtal and Inne ved; but these are mostly of a 
8 generall interesting > 
few modifications Save been made in the details 
of the most recent examples of the several kinds of 
trucks adapted for light traffic, but the descriptions 
above given hold good for the great’majority of the 
rolling stock, and sufficiently explain its construction. 
Enough has been shown to prove'with what ability 
the public has been served both by Colonel pier 
then Superintending Engineer at@hatham, and by 


Mr. Bernays, C.E., his successor, and former as- 
sistant in that post, Here, at least, is Government 
work which is and original, and very well 


worth the consideration, and it may be the imita- 
tion, of the engineering world at large. 


With reference to the description of the tram- 
plates in the first paper, it may be well to add that 
they have lately been cast in nine-feet lengths, There 
was some difficulty in getting the earlier castings 
straight and true, even in 6 ft. lengths (the length 
shown in the drawings); but the process is now so 
well understood that 9 ft. plates are cast with as much 
certainty as those of 6 ft, have been hitherto, For 
some time past the plates have been procured from 
Woolwich Arsenal, where they are cast exclusively, 
we believe, from obsolete shot and shell, Another 
recent modification is the disuse of templates for 
preparing the grooves in the upper surface of the 
concrete bedding. The plates are now simply ham- 
mered down with wooden mauls on to the wet con- 
crete. In this way they are found to bed perfectly. 

The most distinctive feature of the Chatham line 
being its combined use as tramway and railway, we 
have not thought it worth while to describe some 
portions which have been constructed on the plan 
of ordinary railways, with rolled rails of light sec- 
tion, These occur chiefly in the new part of the 
yard, in places where numerous crossings for carts, 
&c., are not required, and where a tramway, in 
addition to the railway, is unnecessary. At Wool- 
wich Arsenal, where the Chatham system has been 
adopted very extensively and with marked success, 
a much larger proportion has been thus laid with or- 
dinary rolled rails. 











THE ROBEY MINING ENGINE. 

Anovut three miles from the seat of the Duke of Suther- 
land at Trentham, Staffordshire, is a village which has 
been built by his grace within the last few years, and to 
which he has given the name of Florence. Not a great 
distance beyond this village and near to the town of 
Longton, boring operations of a very interesting character 
were commenced two years since by the duke in this por- 
tion of his estates, and were carried on down to June last. 
Before these borings were started the line of country 
defined by Longton was considered to be the south-eastern 
boundary of the Staffordshire coalfield, a large fault 
occurring there the full extent and bearing of which have 
not even yet been ascertained. Two years since, however, 
a mineral survey of the ground near Florence disclosed the 
fact that there were outcrops of thin coals, marls, and fire- 
clays, which indications led to the inference that coal mea- 
sures existed beneath. Upon this discovery the duke de- 
termined to prove the field fully, and commenced a boring 
which was completed about six months since. The boring 
was carried to a depth of 245 yards with the most satis- 
factory results. A thin seam of coal was met with at a 
depth of 98 yards, a lean ironstone 2 ft. 6 in. thick imme- 
diately underlying it. At 125 yards another thin seam of 
coal was intersected, and at 178 yards a seam 3 ft. thick 
was found, Proceeding downwards a series of eight bands 
of ironstone was cut through at 197 yards, and after pass- 
ing through several more thin seams of coal and ironstone 
a fine seam of coal 13 ft. thick was tapped at 248 yards. 
There was then no longer any doubt as to the course to be 
pursued, and the sinking of two pits was commenced in 
June last, one of which is to be the upcast and the other the 
downcast shaft of the future mine. 

The Florence pits, as they are called, are situated to the 
south.east of Longton, a valley intervening. One of the 
pits is 14 ft. in diameter, and the other 12 ft. 6in., and they 
have each been sunk to a depth of about 60 yards. To aid 
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in the sinking of the larger of the two pits a 12 horse power 
semi-portable engine by Messrs, Robey and Co., of Lincoln, 
is at present being used. For the other pit the Duke of 
Sutherland selected one of Messrs. Robey’s 50 horse po 
mining engines on Mr. Richardson's patent, working up 
200 horse power, and which will suffice for carrying the 


sinking to the inten 500 ~— it 
be replaced by @ nt engine Troamiyente wilh: it then: ag 
gathering of mining 





Last: Friday was the occasion of -a 
engineers and ir gentlemen interested in mining matters, 
to the number chet sixty, at the Florence pits, the 
duke himself béing present There was, of course, a 
general inspection of the works»and a t 

tion into the working of the Jarge 
one present could be dissatisfied, inasmuch as it worked 
exceedingly well, and was ‘ * under control. 
This engine is similar in construction to that exhibited by 
Measrs. Robey at the last Smithfield Show, and illustrated 
by us at page 451 of our last volume, Having so recently 
illustrated the type, it will be unnecessary for us to engrave 
the new engine at the Florence pits, although Messrs. 
Robey have kindly placed all their drawings at our 
disposal. 

The engine is placed im a temporary house, carried on 
brick walls in order to bring it up to a level with the pit’s 
mouth It has a heavy cast-iron base-plate, one end of 
which is formed into an ash-pit, with damper doors, and 
carries the firebox end of the boiler, the general arrange- 
ment r:sembling that of a locomotive. ‘The other end of 
the boiler is carried on a crutch-shaped casting, beneath 
which are the two steam-jacketted cylinders, which are 
16 in. diameter with a 24in. stroke. The boiler is 10 ft. 
10 in. long and 4 ft. 9in, diameter, and is fitted with 74 
tubes 3 in. in diameter, the working pressure being 100 Ib. 
per square inch. The feed-water tank is placed under the 
cylinders, and, in fact, forms a part of the bedplate, or 
rather is formed init. The condensed-water from the ¢ylin- 
ders and a portion of the exhaust is delivered into the 
feed-water, and raises its temperature nearly to the boiling 
point before it is used. The boiler is bolted through to the 
cylinders at the smokebox end, the firebex being carried on a 
series of small rollers in order to allow full play for expan- 
sion and contraction, and to avoid strain. The bearing 
for the winding drum and those for the brakes and the 
starting and reversing levers are also carried on the bedplate. 
The fly wheel is fitted with a half-strap brake which is 
now ordinarily used, but as the sinking progresses the 
strap brake around the winding drum itself will be brought 
into play. The drum shaft is made of the best scrap iron, 
and is 10 in. in diameter, the drum itself being 9 ft. dia- 
meter and 6 ft. wide, lagged with oak and having cast- 
iron ends. The crank shaft of the engine is not turned as 
was that of the engine at the Smithfield Show, but is bent 
out of one piece of Lowmoor iron 63 in. in diameter. The 
levers for working the engine and winding gear are all 
brought conveniently together against the firebox, thus 
enabling the driving and stoking to be performed by one 
man. 

Upon the advantages this class of engine possesses for 
sinking and similar purposes, over the ordinary fixed engine 
and Cornish boiler it is unnecessary for us to dilate, as 
they must be evident to all who understand the matter. It 
will be sufficient to point out that there is at the outset a 
saving in time and expense in fixing. a very slight founda- 
tion being required and the brick chimney being dis- 
pensed with. Then the boiler and its contained water 
act as an extra weight in keeping the machinery rigidly in 
position. The engine running at a high speed relatively 
to the load greatly reduces the risk of overwinding. A 
considerable economy of fuel is claimed for this engine, and 
the claim was certainly substantiated during our visit last 
Friday, when steam was steadily kept at 40 Ib. and 50 lb. 
pressure with a remarkably low fire, The consumption of 
fuel is stated to be one ton of engine slack per 24 hours— 
the slack, however, was of good quality. Messrs. Robey 
state that the result of working with engines of this class 
—of which several have been laid down—is an economy of 
fuel of from 10 per cent. to 50 per cent. as proved by a 
comparison with engines of the old type doing the same 
work. It should, however, be mentioned—as indeed 
Messrs. Robey stated—that the higher percentages were 
obtained against engines which were not in the best work- 
ing order. 

We have thus an event of twofold interest, viz., the 
opening out of a new coalfield, and the proving of a novel 
type of mining engine in connexion with it. That Florence 
will at no distant day become an important industrial 
locality there can be but little doubt. ‘fhe simultaneous 
working of both coal and ironstone will effect a great 
change in the locality. It is expected that the workings 
will be commenced in about eighteen months, whilst in 
about two years it is anticipated that blast furnaces will be 
at work. 


After the inspection the visitors were driven back to 
Trentham, where luncheon had been prepared. There were 
present upon the occasion, amongst others, Mr, G. Menzies, 
the duke’s steward ; and Mr. Bromiley, his grace’s mining 
engineer; Mr. Campbell, M.P.; the mayor of Longton, 
Mr. Homer; Mr. T. R. Crampton, Mr. David Greig, Dr. 
Lowe, Mr. Hambleton, and Messrs, Clench, son, 


aud Weatherall, representing Messrs. Robey and Co. The 
usual loyal and complimentary toasts brought to a close a 


t 
with whieh no 


THE new graving dock, which has been in course of con- 
struction at Port-Glasgow during the last three years, was 
formally opened for public use last Saturday, in presence 
of the town council, the harbour trustees, and some hun- 
dreds_of spectators. il was an excellent tide, and 
-eherty haben. C me o'clock, all th ng in readiness, the 
} were opened, and the “” enter the dock 
was the Belfast Royal Mail pa mer Camel, owned 










in Glasgow, by the well-known firm ¢ G. and J. 
Burns, and now in course of being: y Messrs. 
Blackwood and Gordon, Po She “was gaily 


decorated with flags from. : 
the other vessels in the harbour ‘and the various public 
buildings of the town. a8 toahd 
This dock has been constructed on 
dock in Scotland, which had its ‘ 


“the year 1762, 


James Watt. As an engineering work of that day it con- 
trasted very favourably with anything of the kind even at 
the present time. In the year 1805, when it. had been open 
forty-three years, it was and a new floor put 


down, and the entrance was slightly ; sd. . The sill and 
floor were both formed of timber. Ag designed by Watt, 
the original dock was exceedingly arranged, as it pro- 


vided easy access for yessels, and had free ventilation and 

plenty of light. At the beginning of the present century, 

when the largest vessels frequenting the Clyde did not ex- 

ceed 200 or 800 tons, the dock was sufficiently large to 

meet the utmost requirements of the tines. The following 
dimensions 


were the to C 
$. Le Melba od 0 ft. in. 
‘of dock from centre of gates to u 
pee pores aR a PH ay . PE ese 0 
Pee erat a Oe see ies . ° 
Width at eatrance gates. aw, 830 
Depth of water on sill oe sass. co 10 6 


The original graving dock of Watt may not have become 
seriously antiquated daring the forty-three years inter. 
vening between 1762 and 1805, but it had certainly come 
to be altogether out of date by the year 1871. Owing to 
its smallness, its leakiness, and general unserviceableness, 
it was for a number of years quite useless to the harbour 
trustees as a source of revenue, in addition to which it was 
also the cause of much thought and anxiety to them. In 
that year, and after long consideration, they resolved to re- 
construct it, and, by practically rebuilding it, to make it a 
first-class work of the kind, and capable of meeting all the 
ordinary requirements of a graving dock in an important 
shipbuilding port. Messrs, Bell and Miller, civil engineers, 
Glasgow, were entrusted with the duty of making designs 
for the new dock, and, with the approval of the harbour 
trustees, the following handsome proportions were agreed 
upon :— 


ft. 
Length of floor inside the gates... oo. 326 
Width at entrance my bie wa 46 
Depth of water on sill ... wed ow 16 
Width of body of dock at cope ... ove os. 70 


The contractors selected were Messrs. John Coghill and Co., 
also of Glasgow; and they have made a thoroughly trust- 
worthy piece of workmanship. 

The entrance and gate chamber, tegether with a portion 
of the body of the dock, are founded upon a bed of soft 
mud, hard ground not being reached fora depth, in some 
places, of 27 ft. below the floor; and in consequence this 
had all to be piled and sheet-piled. A bed of concrete: is 
laid up to the top of the level of the piles, across which are 
placed heavy beams covered with a platform of planking. 
Above this there is another floor of conerete, upon which 
the gate chamber, sill, and floor of the deck are built. Con- 
siderable difficulty was experienced in carrying oyt the 
works at the entrance to the dock, owing to the very con- 
fined position into which it was hemmed, and from the 
rotten state of the old walls of the basins which surround it; 
in fact, at one time it was thought that it would be neces- 
sary to cofferdam these quays and clear them out to the 
bottom, but as the whole traffic of the docks had to go over 
this part of the works, great inconvenience would have 


stepping them on piling to avoid clearing out the entire 
quay. ‘This necessitated extreme caution in building the 
walls and floor, which had to be put in bit by bit to avoid 
a burst in of the water, which actually did occur on one 
occasion, causing great expense and delay. The entrance 
and walls of the dock are built of ashlar masonry, and the 
floor proper, which is laid upon the concrete already spoken 
of, is composed of square blocks of whinstone grouted with 
hydraulie lime. 

The pumping machinery, which consists of two centri- 
fugal pumps, with engines attached, and capable of work- 
ing to 100 strokes per minute, was made by the late firm of 
Messrs. Marquis Brothers, Glasgow, and erected by Messrs. 
Drysdale and Pirie. The whole cost of the works, in- 
cluding buildings, machinery, and pumps, will not exceed 
18,000/. Of course, it has to be borne in mind that the ex- 
cavation of the dock was in a great measure already done 
to hand, and hence the expense is much less than it would 
otherwise have been. 








Gas at AppLEpoRE.—The Appledore Gas Company has 
decided to increase its capital neler to extend ite mains 
to Northam. 





pleasant day. 





NEW GRAVING DOCK AT PORT-GLASGOW. } 


- | willing to incur any evil rather than submit 


sité of the first dry | Pi 
when it was built from the designs@f. the great: engineer, | been 


been caused. The walls were, therefore, planned out by | the Sheffield 
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ra OTES FROM ‘THE ‘SOUTH-WEST. 
in Various peti of South Walee : ph aly 


From Mountain Ash comes a declaration of the in 


the miners to stand out if the 
months; the Rhondda Valley callers 
‘Ystrad in numbers >n ay, 


Merthyr resolution, and organised a 
for the relief of the men; and the miners 
Valley, who are feeling acutely the 
by the present condition of a 


The men of Ebbw Vale, Sirhowy, 
solved, however, to resume work. 
situation remains unchanged, but an additional element of 
ge has been occasioned by the flooding of the Flour Mill 


Sharpness Docks——We understand that another leak has 
jas meets Pas Nant pS eg lock of the new docks at 

: at not to 
be of serious extent. Numbers of tie arn ad 
with a view of repairing the mischief, which, it is feared, 
er arisen from a sufficient depth of concrete not having been 
aid, 


Migration of Welsh Miners.—It is stated that in conse- 
quence of the unsettled state of the Welsh labour market, 
many of the Welsh miners are starting for the North, e 
men at Dowlais, Cyfarthfa, Plymouth, and Rhymney, have 
returned to work at the 10 per cent. reduction. 


Bristol Tramways.—It is stated that a company which 
contemplates working the existing tramway to 
extending the om to the eastern suburbs, has re- 

tered. The fifteenth of the present month is the last da: 
ws lodging ps sarod to the — scheme, and should 

ere be no formi company proceed 
at once to provide the Pia Den age for working the line to 
the Black Boy, and will take immediate steps for laying the 
new lines to Fishponds and St. Somers. | ie pommenee 
believe that they will be able to open route for 
traffic early in » but it should be stated that several 
objections have already been lodged against the eastern ex- 
tension, and upon the nature and extent of these will depend 
the future course of the company. 


and Cheltenham Direct Railway.—The contract 
for the construction of this line has been taken by Mr. W. 
F. Lawrence, of Bristol. ions i ion with the 
construction of the new line have been commenced, but 
has retarded them. ‘The line will be 
commencing by a junction with the 
Oxford Railway at King’s Sutton, near 
hence to Chipping Norton, Bourton-on 
the- Water, and so on to Cheltenham. After leaving King’s 
Sutton, the line passes through , Bloxham, and 
Hook Norton. It is said that there are considerable deposits 
of ironstone along the route. The works are, by the terms 
of the contract, to be completed by the close of June, 1876. 
The necessary plant, &., has been deposited at several points 
of the line. 

The TinTrade.—The Cornish tin pioaag interes is rejoic- 
ing in the upward tendency of tin. Mine shares are manera 
in consequence. The present state of things is regard 
with all the more satisfaction, as for nearly a year matters 
had been pursuing a downward course. 


B 


Birmingham 
Banbury, and passing 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
The Recent ‘ Block” on the Manchester, Sheffield, and 
Lincolnshire Railway.—A short time since there was such a 
complete block of goods and mineral traffic on the-Man- 
chester, Sheffield, and Lincolnshi ilway, at and near 
Sheffield, that the whole passengd and other arrangements 
were completely upset, trains being delayed for hours at a 
stretch. A meeting was consequently held, of coalowners 
and others, and resolutions expressing indignation at the 
then existing state of affairs were — a deputation to 
the directors being also appointed. i deputation waited 
upon the board last week, and made strong representations 
to the directors of the necessity that existed tor something 
reg wy being done in the way of p accommodation 
for the traffic on the company’s line. After some discussion 
the chairman of the said he lay the matter 
before the shareholders, and would recommend the hay aap 
ture of about 400,000/. for improving the accommodation on 
e portion of their itaes, 
ing of a New Branch Railway.—The short branch of 
cas Kanelatles cod’ Torkanive Talleny lethons, frees tiater 
land, near Halifax, to North Dean, was o for 
traffic last week. There is only one intermediate station on 
the line—that at West Vale. 
West Yorkshire Miners’ Wages.—The arbitrator ap- 
pointed on the question of the West Yorkshire y 
wages gave his award on Monday. His fiat is that the rate 





wwf 4 reduced by cent. from and after the next 
pa: Ae Ang) in addition to the 12} per cent. 
tiken of June 2, 4, that the actuaries’ charges be 
paid by both sides in equal proportions. 


respective s of 35 ft. and 48 ft. at their new sheds, 
Se. Saville Town. Ronan te 

Rotherham Water —The seuetion of Rother- 
ham are about to lay, from of Mr. Mansergh, O.E., 


todektiee the parposs Pe tsveyine the 
to the town reservoirs. 
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NOTES FROM THE NORTH. 


noon at 75s, 6d., which was also the sellers’ closing price in the 
afternoon. Yesterday's market brought about no particular 
change, except that prices became a shade flatter. A small 
business was done at 75s. cash during the forenoon, closing 
sellers at that price, buyers 74s, 9d. Business was done 
the afternoon at 74s. 3d. cash, which was the closing p c 

buyers, sellers 74s. 4jd. There wasa little more live in 
the warrant market this forenoon, and prices showed a ‘little 
more to stiffness. A good business was done, begin- 
., the price then receding to 73s. 9d., and jump- 


ning at 74s. 
ing again to 74s. 6d., at which the market closed for buyers, 
oils asking 746 9d. The afternoon market was quiet and 
steady, and the = was nominally 74s. 6d. cash. The fol- 
lowing are the official quotaticns for makers’ iron : 
No.1. No. 3. 
6. d. 6. 
G.m.b., at Glasgow oe 7768075 6 776 
Gartsherrie ,, +» . ne 9LO 26 
Coltness - ove ove 920 806 
Summerlee ,, eee wO0 800 
Carnbroe ee ooo 87 6 796 
Monkland =,  « 800 770 
Clyde oe ee Pet one 80 0 770 
Govan, at Broomiclaw _... ese 800 780 
Langloan, at Port Dundas 920 800 
er ne 900 800 
Glengarnock, at Ardrossan 890 800 
Eglinton ” oe 786 770 
Dalmellington ,, ata ll - 0 780 
Carron, at Gran outh, selected o_— 
wears Ns Leith a eee oge 900 800 
, at Bo <0 & 0 766 


at Bo'ness see . 5 
(The above all deliverable me <e 
Bar iron a 10 

Nail rods... eo eee «oO 90 
Last week's shipments amounted to 9139 tons as against 
6168 tons in the corresponding week of last year. 


Institution of Engineers and Shipbuilders.—The ordina 
meeting of the Graduates’ Section of this Institution too 
place last night, Mr. James Gilchrist, President, in the chair. 
A paper was read by Mr. Peter 8. Hyslop, C.E., on “ Strains 
on Uirders.” An interesting discussion fullowed the reading 
of the paper, the speakers being Messrs. David Johnston, 
Lindsay, J. S. Dixon, and the chairman. A cordial vote of 
thanks was passed to Mr. Hyslop for bis interesting and in- 
structive paper. 

Edinburgh and Leith Engineers’ Society.—A meeting of 
this Society was held last week, Mr. Alexander Leslie, C.E., 
in the chair. Mr. James H. = i a oes read a 

on “ Streets.” As we intend to publish this paper in an 
a number it will be unnecessary that we give an abstract 
here. 


Scottish Society of Arts.—The usual fortnightly 
meeting of this Society took place on Monday night, the Presi- 
dent, Mr. T. C. Archer, F.R.S.E., in the chair. A very favour- 
able report was read regarding Mr. W. R. Douglas’s boat- 
lowering apparatus, after which the president made a short 
communication on “A New Alloy of Aluminium, and its 
Proposed Uses.” The alloy had been prepared by Messrs. 
Johnson, Matthey, and Co., London, at the request of the 
Dutch Government, in order that it might be tested as a sub- 
stitute for the coin at present in circulation in Holland. He 
also made a further communication on “ A New Fuze In- 
tended to supersede Ordinary Matches.” Papers were aleo 
read on‘ A Means of Raising the Screw Propeller when a 
Vessel is Afloat,” by Mr. J. G. Winton, C.K., and on “An 
Improved Centrifuge! Governor for Regulating Revolving 
Machines of Light Vessels and Lighthouses,” by Mr. G. 
H. Slight, C.B., lrinity Wharf, Black wall. 

Dunfermline and Queensferry Railway. — Messrs. R. 
Young and Son, G w, the engineers of the proposed Dun- 
fermline and Q co Icon f met with a number of in- 
tending contractors for the works, and made a careful inspec- 
tion of the route. The offers have to be lodged on or before 
the 18th inst. 


New Hamilton Railwoy—On Monday operations were 
commenced at Hamilton in connexion. with the Glasgow, 
Bothwell, and Hamilton Railway. A number of navvies 
initiated the work by cutting across one of the Auchin- 

mmont parks, near the site of the intended terminus. 

eesrs. Brand and Son have this section of the contract, 
which extends from Hamilton to Bothwell, and includes 
the opens Ss Clyde at the latter place, which, it is 
said, w a very heavy undertaking in itself. 

The over the Nith at Dum- 
pie Trt Soper Sot or Soc 2s 

proposed — ge across ‘ith at Duafries 
were , lowest was by Messrs. Abernethy, Aber. 

4%. 1s. 


ticipated that should bridge be 
is antici t the bri 
will be completed in July. 





Tur Traps or Vexicz.—tThe eastern 
stated to have revived to some little extent 


| ways. 


Ly our notice of the chaff-cutting machines exhibited at 

the Bedford Show of the Royal Agricultural Society, we 
made especial reference to one in which the mechanical ar- 
rangements were exceptionally good for this class of imple- 
ments, and we promised to give it a special notice. This 
we are now enabled to do, having recently received from the 
inventor, Mr. 8. Edwards, of Hutchinson-street, Salford, 
photographs of the arrangement, and from which our illus- 
trations are drawn. We may premise that the essential 
feature of the apparatus is a safety stop motion for re- 
versing, stopping, and changing the length of the cut. It is 
so arranged that should even both hands of the attendant 
get between the rollers, he could instantly stop the machine 
with his body by bringing it in contact with a lever. In- 
deed, it is a question whether the attendant could avoid 
stopping the machine under such circumstances, inasmuch 
as the instinctive movement caused by the first sense of 
pain could hardly fail to bring him against the disengaging 
lever. There are of course no retaining pins to keep the 
starting lever in position or the result we have mentioned 
could not be attained. 
In our engravings Fig. 1 shows the underside of the top 
frame with the legs and flywheel removed, whilst Fig. 2 is 
an elevation of the motion, and shows the top part. A isthe 
clutch fork for changing the length of the cut, B is the 
clutch fork for stopping and reversing the feed rollers, C 
is the lever shaft upon which the two clutch forks work, 
and which is actuated by the handle J, which has four 
motions imparted to it. The motion is shown with the 
handle in the reverse, or back motion, short cut ; when the 
handle J is moved from D to E, the feed will go forward to 
the knives, when it is brought half way between the letters 
Dand E, and opposite the letter K, the whole of the motion 
is stopped. When the handle J is moved from H tol 
(Fig. 2), the cut is changed from short to long, at which 
length it has also the same facilities for stopping and re- 
versing the feed, as in the short cut. B, Fig. 2, shows 
the two bevel pinions on the flywheel shaft for forward and 
reverse motion. 

On examination it will be seen that the lever C passes 
through the clutch fork B, at which part there is a key 
sunk into a shaft which slides through the clutch B, and 
causes it to move the same way as the handle J, when 
moved from D to E for reversing, stopping, and sending 
forward the feed. At the end of the lever C, is the clutch 
fork A for changing the length of cut ; the clutch is bored 
out smaller than the main portion of the lever C, and the 
lever is turned down where it passes through, and a pin 
and washer are put at the end, to keep the clutch A on end- 
Thus, when the handle J is moved from H to I it 
moves the feed from short to long cut, by simply drawing 
the clutch box from one whéel to the other, which gives a 
different speed to the rollers, and, as a consequence, a diffe- 
rence in the length of cut. 

The two clutches being on one lever shaft, the action 
of one against the other keeps each in its respective 
position without the use of pins or any other contrivance, 





of the Suez Canal. 


and consequently gives perfect freedom to the handle, 








EDWARDS’S CHAFFCUTTER. 
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Hence the slightest pressure aj plied sideways to the handle, 
with the arm, elbow, or any other part of the body of the 
operator, will bring the feed rollers to a dead stop. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIppLEsBRouGH, Wednesday. 

The Cleveland: Iron Market.—Yesterday the quarterly 
meeting of the Cleveland Iron Trade was held in the Royal 
Exchange, Middlesbrough. There was anumerous attendance, 
including many gentlemen from other ironmaking districts. 
The usual facilities were afforded for the exhibition of machi- 
nery and models, but only two gentlemen availed themselves of 
this method of advertising their inventions. Specimens of Mr. 
Wood's —_ new slag manure and bricks made of eleg 
at Mi ugh were shown, and Mr. Brown, of Smeth- 
wick, near Birmingham, exhibited a model of his new 
patent reci ting rolling mill. It was pretty generally 
expected t the Farag of iron wound have lowered 
their prices, and a good deal of business would be 

. On this point there was considerable disappointment. 
Makers ref to take less than 59s. per ton for No. 3, 
and quoted other qualities at proportionate rates. 

The Cleveland It ters’ Association Returns.—These 
returns for December have been issued. They show that out 
of 155 blast furnaces there are 125 in operation, and 11 new 
blast furnaces are in course of erection. 


Zhe Wages of Blast Furnacemen in the North of Eng- 
land. — Yest y, at a ti of the Cleveland Iron- 
masters’ Association, held in the Royal Exchange, Middles- 
brough, it was resolved to give notice of a reduction of 
10 per cent. to the blast furnacemen in the North, the 
reduction to take affect after the 6th of February next. It is 
a that there will be any resistance on the part 
of the men. 


The Finished Iron Trade.—There is really no change in 

the condition of the finished iron trade, and prices remain the 
same as last week. Inquiries are more numerous, but busi- | 
ness does not improve. It is stated that Russia has large 
orders to give out for rails, but will not close excepting they 
can be delivered at Cronstadt at about 6/. 15s. per ton. On 
the other hand it is asserted that Sheffield manufacturers are 
taking large orders for steel and other rails for Russia at the 
current quotations. Some of the finished works in the 
Middlesbrough and Stockton districts- which have been idle 
for months are resuming operations. 
_ The Coal and Coke Trades.—There is little new to report 
in the coal and coke trades. Household coals, owing to the 
severe weather, have been in demand, and are quoted at 
from 16s. to 18s. per ton. It is believed that there will soon 
be another reduction of wages in the coal trade. 

The Cleveland Ironstone Mines.—The miners are working 
fairly, and there is a good supply of stone. There is to be 
a reduction of wages shortly. 


Engineering and Shipbuilding. —Those two branches of 
indus tivel engaged. There is a good deal of 
atten Geetde Gate the shi in various 
stages of construction on the Tyne, Wear, and Tees are very 
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UNIVERSAL MILLING MACHINE. 


CONSTRUCTED BY THE BRAINARD MILLING MACHINE CO.,, HYDE PARK, MASSACHUSETTS. 
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WE have frequently remarked in this journal upon the 
small extent to which milling machines are employed in 
this country as compared with the practice in the United 
States, and as we believe that the practice of our Trans- 
atlantic friends might in this case be profitably imitated, 
we now annex an engraving of atype of American milling 
machine, which may assist in showing the useful character 
of such a tool. The machine represented in our engraving 
is one constructed by the Brainard Milling Machine Com- 
pany, of Hyde Park, Massachusetts, a firm who: devote 
themselves entirely to the manufacture of milling machines 
of various classes. The particular machine under notice is 
termed by the makers their Standard Universal Milling 
Machine, and its framing consists of a large square stan- 
dard, firmly tied and braced in the casting by webs, which 
webs also form shelves for a tool closet, furnished with a 
door and lever lock ; the closet thus formed is of sufficient 
size to hold all the arbors, mills, and other small tools used 
about the machine. Upon the standard is mounted a knee, 
which is elevated or depressed by means of a screw actuated 
by a crank and bevel gearing. The handle seen at the top 
of the vertical screw is so arranged that by turning it the 
height of the knee may be adjusted to within the one- 
thousandth part of an inch. Upon the knee is mounted a 
carriage, which moves crosswise upon it by means of a 
screw also actuated by ‘the crank before mentioned. To 
this carriage is secured the working table or platen, which 
is T slotted in both directions, the slots being carefully 
milled in an-exact line, and at right angles with the 
feed, which is worked either automatically or by hand 
from either end, the machine being entirely accessible 
and readily worked from three sides. 

The main arbor, or spindle, is of solid forged steel, 4 in. 
in diameter and 2 ft. in length. Upon its front end a screw 
is cut, so that a chuck or face-plate may be used on it, and 
it has a nine~sixteenth hole through its entire length. The 
driving cone is connected with a full back gearing, like the 
head of an engine lathe, giving six speeds, and allowing 
mills of every sizeto be used. Above the spindle is a large 
arm carrying an outside centre support, by means of which 
cutters can be used at a distance of 15 in. from the front 
of the machine. This arm, notwithstanding being most 


solidly attached, can be easily removed, so as to make place 
for other attachments required for different kinds of work. 

_ The automatic feed is driven by a train of covered gear, 
directly from the back end of spindle, communicating with 
a pair of feed cones, giving four changes of feed. The feed- 
work is undisturbed by any movements of knee, carriage, 
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ortable. The feed-belt can be tightened at pleasure with- 
out unlacing. 

Careful provision is made for wear of running parts, and 
for taking up all slack motion, especially in the feed work ; 
the feed-nut is in halves, and the thread of the feed-screw 
is a half Y; by means of set-screws the nut can be per- 
fectly adjusted, and the centre kept always ia line with the 
screw. The feed-screw runs at both ends in bronze bush- 
ings, and is provided with check-nuts outside the bearings ; 
a positive feed is the result, and delicate cutters can be 
used without the common danger of breakage by back-lash 
of feed-work. The weight of this machine, complete, is 
1700 1b. ; perpendicular range, 16 in. ; length of feed, 18 in. ; 
cross motion about 5 in. 

The Brainard Milling Machine Company makes, besides 
the above-described machine, not less than fourteen other 
varieties, among which the so-called Plain, the Index, and 
the Cam-Cutting Milling Machines are the most prominent. 
The company also have made for the New England Iron 
Company the largest milling machine ever constructed, 
This magnificent tool was made for milling off the ends of 
the beams of the Gilbert Elevated Railway, New York. 

On the table of the machine represented in our engraving 
is shown the universal head. By the aid of this valuable 
adjunct spurs and bevel gears can be cut, and work milled 
at any angle or position. It takes in work 18 in. long. 

By the side of the machine is also represented another 
attachment to the milling machine, namely, the spiral 
cutter, which will cut spirals 8 in, in length, right or left 
hand, and of any pitch, from one turn in 2 in. to one turn 
in 6 ft. Four gear wheels go with the arrangement, making 
eight changes. Other pitches are made with common lathe 
gears by fitting a bushing to them. A table of changes, 
angles, and pitches, with rules for cutting any desired pitch, 
is sent with the machine. The spindle is hollow, allowing 
a }4-in. rod to pass through it, and the screw upon the end 
is of the same size as that upon the universal head of the 
milling machine ; the centre hole is also the same in size, 
allowing the mill spindles to be used interchangeably. 

These machines are all well finished, with the greatest 
attainable accuracy, and every improvement and con- 
venience suggested by several years of daily practical use 
of the machines has been adopted. 





American TetEGRaPay.—The stockholders of the Frank- 
lin Telegraph Company have confirmed a lease of the line to 
the Atlantic and Pacific Telegraph Company. tage 
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LONDON WATER SUPPLY. 














‘ are the returns made by Dr. to 
the Society of ical Officers of Health of the av com- 
eae and quality of the metropolitan waters in the year 

: 
Hard- 
itrogen. 
Names of Water a Py z : 3 . 
panies. g E . ot 8 3 £ 5 | 
& 
g [258 | of) 22 B 
Thames Water 94 
Cor : Grains. | Grains. | Grains. | Grains. |deg.jdeg. 
Grand Junction ...| 1846 | 0.069 | 0.114 | 0,002 |14.5).3.6 
West Middlesex ...) 17.93 0.039 0,125 0.000 [14.2] 3.5 
Southwark and 
Vauxhall ... «| 18.61 0.071 0.119 0.002 |14.6] 3.7 
Chelsea ... ..| 1843 | 0.067 | 0.118 | 0,002 [144/36 
beth ... 18.44 0.068 0.119 0.002 14.4) 3.6 
Other Companies. 
Kent ... oe 27.74 0.002 0.233 0.000 /21.0) 5.8 
New River ... 18.49 0.019 0,122 0,000 |14.6) 3.5 
East London.,, 18,54 0.009 0.146 0,002 |14.7) 3.7 























Nots.—The amount of oxygen required to oxidise the organic 
matter, nitrites, &c., is de’ ed by a standard solution of 
manganate of potash acting for three hours, and in the case of the 
metropolitan waters the quantity of organic matter is about eight 
times the amount of oxygen required by it, 

These are the average results of the analysis of the samples 
of water taken during the year from the mains of the several 
companies, and they show that the proportions of saline 
matter in the water taken from the Thames have een 


from 17.98 grains imperial gallon to 18.61 
average being 18.88 grains. In the case of the New River 
vatertis av has been 18.49 and in that of the 


East London, which also derives its chief supply. from the 
Lea, the average has been 18.54 grains, while that of the 
Kent Company, which obtains its supply from deep wells in 
the chalk, it has been 27.74 grains per gallon. These numbers 
are very close to the average in case for the preceding 
five years, when the a amount of saline matter in the « 
Merged. was gored ine hye: New River — 

ast panies, .71 grains respectively ; 
and for the Kent Company, 27.65 grains. It appears, MM 
deed, that the fluctuations in these proportions are not con- 
siderable even from season to season, for in the cases of the 

panies, as well as the New River and East 

London, the proportions of saline matters were only about two 
grains above the average in the winter season, when the pro- 
portions were largest, to about two grains below the average 
in the summerttime, when the amounts were smallest. 4 
the case of the Kent Company’s water, the fluctuations were 
even less than these ; for during the toseig? ef the range in 
rot gan em of saline matter has been from 27.03 grai 
to 28. ins, which is less than a and a per 
gallon. organic ay ne in the several samples of 
water are proportions of ammonia present, 
and by the amounts of oxygen 


uired for the oxidation of 
oxidisable matters. In the case 0! poping ef od 
ye howe ey <2 gre ble. In ae » ow ~— 
’ amount ty) req' y organic an 
other osfdisable matter did mot exceed one grain for 50 
gallons of water. In that of the West Middlesex it was a 
in for 25 ons of water; and then follow the East 
Fondon, the C a, the Lambeth, the Grand Junction, and 
last the Southwark and Vauxhall, in which a grain of oxygen 
was required for 15 gallons of water. The ness of the 
water ranged from an average of 14.4 deg. in the 
Thames supply to 21 deg. in the Kent; the New River being 
14.6 deg., and the East London 14.7 This hardness has been 
greatly reduced by boiling the water for a quarter of an hour, 
when the Thames water was only 3.6 deg. and the Kent 5.8, 
As regards turbidity, the water of the Kent, New River, East 
London, and West Middlesex Cones an been con- 
stantly bright and colourless; but that of the other com- 
anies has frequently been more or less turbid, the turbidity 
ing very marked when the water was seen in large volumes, 
as ina tube 2 ft. in length, which is the test always 
used. ‘The turbidity has been caused bya very minute 
quantity of finely divided clay, derived from the bed of the 
river. The quantity has been too small for actual determina- 
tion; but when seen under the microscope it has been found 
to consist chiefly of amormous mineral matter, with minute 
ee of vegetable tissue, and a few filaments of fungoid 
confervoid growths, with an occasional animal- 
cule of, the diatomaceous . The same appearances 
are observed in the sedime: matters of all rivers, whether 
they receive sewage or not. in the pure water of the 
Nile, many h of miles above Cairo, the same a 
ces are visible, and to a much greater extent than in 
water. Nearly all of this matter is removed by sub- 
sidence and filtration ; and in illustration of the effects of this 
I may refer to the composition and quality of the Thames 
water at Hampton before and after ation by the West 
Middlesex Water Works Company. D: the last eight 
months of the year samples of the water have taken from 
the river as it enters the subsiding reservoirs of the company, 
and these compared with the same water taken from the 


mains of the company in St. Marylebone have shown the 
following semarkable dilfecences 3 
Water from 
Ham “ ba al 
in. Oo. 
lie a <: S 
60. e oe 
Nitrogen as nitrates P 0.121 ae 0.125 
Ditto asammonia ,, 0.002 a. 0.000 
Ditto as albuminoid do. ,, 0.007 ase 0.004 
Oxygen required for oxidation 0.008 ... 0.089 
The hardness also was reduced from an average of 14 deg. 
to 18.1 deg., and while the samp'es of the former were 
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turbid, those latter were brigh colourless. ure boilers. A further mode sometimes adopted is to] whole, while the power developed by each engine after com- 
ree tiovadeoss thant the aid Oe pee ones and Rave three cylinders instead of two, the object being to get ‘pounding is shown in the fo! re ane eee the 
filtration a bright and water may constantly be | greater range of expansion. the three cylinders | initial and mean effective pressure exerted on the piston, in 
mM are set one behind the other ina > = aS addition to the ‘ piston constant. 
i i i the three pi ; in ot i ' 
a _ aopue bes 8 shy my st eslloes oe bale are set at an angle of bout 60 deg., one with the other, the Beiler Pressure when Diagram was taker. April, 1874. 
dion ts Doenier last to 87.5 gallons in July and August. | three connecting rods working on to one crank pin, so as to 1 = 
The daily quantities in each month of the year have been as | promote equable a ae 2, Ol 36Diam: Stroke 6% Rev Mpermin. Pston § 
8: “Some of our mem have adhered to the ‘simple ; a 28 
. Gallons per | engine instead of adopting the ‘ compound,’ cutting off the caest “pind Pasig tince Belew fF | 
head per | steam at an Gong Laos = > ate Seid pau in one Pe en as a >\E 
oa! lied. diem cylinder rather in two e. ' r t \E 
sneer iw 100, 18.500" er 32.5 enough to allow of high steam being admi A = i IE " 
February ... 109,013,458 508,465 32.5 directly to the con ae a i leg 
March ....-109,544,116 608,818 32.6 | “ Many of the cy: of ‘simple’ engines are steam se a: 
Apri eo» 112,124,179 609,017 33.4 jacketted, and some though but few of the cy in ‘ com- an ae a » he b&w &@ & BES 
Sey. ev» 121,281,889 510,033 35.7 pound’ engines. Many of the cylinders in * simple engines, ea Sok he bE ; 
June «. 126,689,091 510,499 36.9 as well as many of the in ‘ com: Pais a 
July e» 127,568,248 612,208 87.5 engines, are fitted with le cu valves wdjustable by ‘ ik, 
ese 127,649, 612,540 37.5 the governor, which is arrangement, wv JF 
ber... 120,871,601 612,825 35.5 some of the low prom tet te ‘compound ’ system i a i ; Es 
we 116,336,586 513,520 34.2 are fitted with cut-o though they are nct adjustable ye tee 
we 111,277,258 513,772 327 | by the governor. tai i i 
Seaba ose 10a? 278 614,118 31.4 Ma I have long been desirous of the members in Vaauan Line 
a: 6, ase —— the monthly reports — — h diagrams caer from eee TAKEN BEFORE ee 
6,451,402 611,178 34.8 some of the engines recently altered with a view to economy, n pressure iv wse . % 
* thoes 00 wiles of gallons have been "derived daily from | Cupling these diagrams with the coal accous#both before | Piston constant *..: 12.68 Ind. HP. 
the Thames, about 39 oilions from the Lea, and the rest and after the alterations, so as to show the ¢eonomic results Power developed ... A 262.7 Ind. HP. 
from deep wells in the chalk, and about 80 per cent. of the | Stained whether by the adoption of the compound’ or} — Coal consumption (gross) 8.2 Ibs. per Ind. HP. 
daily supply has been used for domestic punpeene. i . — ’ engine principle. This, I thought, could not but be 
usetul. . 
“ Several hindrances, however, have occurréds In the first | 7’ Pesnure Tine whew Dnzgramns were taken, June 187%. 4 





ECONOMY OF FUEL. 
Chict Engineer wad 

° 
gives some interesting data respecting ‘“ compounded”’ 
engines. We quote his rei which are as follows :— 

* The desire on the part of boiler owners to economise fuel 
has for years past led them to work steam more expansively, 
and to this end to raise the pressure in their boilers, and in 
many cases to compound their engines. Whereas about ten 
years ago the highest pressure for a mill boiler of the inter- 
nally fired double furnace or ‘ Lancashire’ type was as a rule 

' 601b. on the inch, it is now 80lb., and in some cases 100/b., 
while in boilers of other constructions it is as much as 1501b. 
The recent coal famine has tended to quicken this movement, 
poceat he wy raising the pressure in the boilers and com- 

g the en 


“There are six modes of compounding in more general 
adoption in this district. One is that of Naughting, so 
widely known, which consists of adding to beam engines a 

pressure cylinder fixed between the beam centre and the 
erank end, the steam from the high pressure cylinder ex- 
hausting into the original condensing one. This arrange- 
ment very much reduces the strains at the beam centre. A 
second system ae pga to single beam engines is to lay a 
nae promane cylinder either horizontally or inclined, and 
it to an additional crank placed at the flywheel end 
of the crankshaft. On this plan one piston is at full stroke, 
pele gn LaDy wy OF AE, centre. This very 
much reduces the duty of the flywheel, and pasmetes — 
turning. Also, it lessens the strain on all the parts of the 
condensing engine. A third plan r agay to beam engines, 
whether working in pairs or singly, is that of connecting a 
horizontal or inclined high pressure cylinder directly to the 
cranks on which the existing engines work. With the ordi- 
nary connecting rod engine this arrang t requires a con- 
siderable length of oon house beyond the crankshaft, and 
as this cannot always be readily obtained oscillating cylinders 
are ¢ es adopted, which save the length of the connect- 
ing rod, and thus shorten the space required. In this case, 
as well as in the preceding ones, the strain on the main 
of the beam condensing engines is reduced, with the excep- 
tion of the flywheel and driving gear, which in engines 
already working in pairs, would not in ordi cases be 
materially relieved. A fourth plan, which is applicable either 
to beam or direct-acting engines when in pairs is to compound 
one engine into the other, when as a pat the high pressure 
ey is constructed with a less capacity than the condens- 
vith anal eh y system the cranks oe l _e 
t angles, which secures good turning, an uently there 
is a small receiver in the exhaust belwenn the two 
Seren, Gough this is not always the case. Sometimes 
8 are set o ponte, < nearly 0, one to the other, 
when it is not uso introduce an intermediate receiver. 
A fifth plan chiefly adopted with horizontal engines is to 
place one cylinder behind the other, making one pi 
connect the two pistons. A sixth plan is to have a complete 


high engine e into a condensing one, and 
geared into the second motion or ise, as may be 
most convenient. The intervention of gearing, however, 
between the two engines has not been found to work well. 
A great deal of backlash often ensues. This plan should never 
be resorted to when any one of the others can be adopted. 
“There are yet other modes of eS which may 
be mentioned, though not in such general uve in this district 


as the foregoing. One of these is to place both the high 


cylinders close together at one 





the two engines are not con- 
ene 2 ane a0 
work. some cases engines are 
ne Se, i : 
oy ey to 
_ oti oy heating drying 
cylinders or other similar purposes, and also for driving low | 
engines; while I believe in some cases, 

pressure engines are into low 


re} Mr. Lavington E. Fletcher, the 
e Manchester Steen Users’ Association, | has 





place, this late rapid increase of pressure has required so 
many changes in our members’ boilers that so great a demand 
made upon my own time as well as on that of the 
staff that it has been difficult to grapple with the question of 
the construction of a number of new high pressure 
boilers, and of the publication of —_— and coal accounts 
at the same time; and, secondly, I felt somewhat unwilling 
to lay the diagrams before the members without more 

cise information as to the coal account than it is possible to 
get under the ordinary conditions of working. In the 
majority of cases steam is drawn off from the boilers for 
other purposes than for the engines, so that the amount of 
coal consumed for power only cannot be accurately 


asce . Again, the load on the engines is not equal at 
different ti so that a very different consumption of coal 
per LH.P. on the diagrams, according to the 


time at which they are taken. To ply gene 2 
oe no wey ae ene © eee trial in case, 
weighing all the coal consumed, separating the steam used 
for power from that used for heating, sizing, &c., and taki 
diagrams at regular and frequent Aven. 3 ~ 
hour throughout the whole of the i 

of less than temhours’ duration. 
measurement of ¢he-water rae 
to make the trial quite a 

discharged from the hot with its outlet temperat: 
compared with its inlet. This 

adopted in some careful trials, and is the one I should wi 
to apply to several selected engines of various constructions, 


so as to check one inst another, high pressure against 
low pressure, c linders with steam jackets against cylinders 
without, ‘simple’ engines against ‘compound,’ &c. Su 
trials would, it segeee to me, be highly valuable, but they 
would be no light task, and, therefore, though I promise 
myself to undertake them as soon as possible, I thought it 
better to present our members with diagrams of several 
engines which have been recently modified, coupled with the 
= careful information of the economic — I could 
obtain under existing circumstances, rather than to e 
longer. Such i will suffice to show the pd re a 
advantage which has been gai by the changes made, as 
well as the proportions of engines by which the results 
have been accomplished, and the character of the - 
developed, which will be useful as a guide in making altera- 
tions in other cases. 

“ Example No. 1.—I will begin with a case met with at a 
cotton , in which there were six internally fired double 
furnace or ‘ Lancashire’ boilers, ranged in two separate series 
of three each. The boilers in one series had a length of 34 ft., 
a diameter in the shell of 9 ft. 9 in., and in the furnaces of 
8 ft. 6 in.; while the boilers in the other series had a length 
of 82 ft., a diameter in the shell of 10 ft. 6 in., and in the 
furnaces 4 ft. Tho blowing off pressure of all the boilers was 
35 Ib. on the square inch. 

“These six boi drove four beam condensing engines, 
those connected to the 
dent of one another, and those connected to the second series 
forming a pair with the crank set at right angles. 

“On remodelling these boilers, all the old ones were re- 
moved, and in place of the first series three ‘ Lancashire’ 
boilers were laid down, with a blowing off pressure of 80 Ib. ; 
and in place of the second series four ‘ Lancashire’ boilers 
were laid down, with a blowing off pressure of 100 1b. In 
each case the dimensions of the new boilers were as nearly as 
may be, length 27 ft., diameter in the shell 7 ft., and in the 
vey tubes 2 ft. 9 in. 

n remodelling the engines they were all compounded by 
means of cylinders laid borisontall or nearly - In the 
pyro ead. phar peg vy ary itional crank was added 
at the fly wheel end of shaft, and in the case of the pair 
of engines the crank pins were lengthened, and the additional 
cylinders pe ipo directly thereto. All the high pressure 

linders cut-off slides working on the back of the 


ey 

exhaust slides, each having its own inde t eccentric, 

but the expansion apparatus was not ane by the 

governor, nor were any of the cylinders steam etted. 
“The accompanying di taken from Engine No. 4 

both before and after compounding, show the character of the 

veloped. It has not been 


de thought necessary to 
give from all the engines, but those given may be 
as 


affording a fair indication of the character of the 


first series of boilers being indepen- | PT*¢* 
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DiaGRAMS TAKEN APTER CoMPOUNDING. 

High Pressure Cylinder. Low Pressure Cylinder. 
Mean pressure 48.57 lb... Mean 9.36 lb. 
Piston constant 3.151.HP. Pistomeonstant 12.58 I.HP. 
Power .., 153 Ind. HP. Power 117.7 Ind. HP. 

borg Total power 270.7 Indicated HP. 
pe Goal consumption (gross) 3.09 Ib. per Indicated HP. 

“ As ‘piston constants,’ though familiar to many steam 
users, may not be so to all, a word of explanation may be of 
service. ‘ piston constant’ represents the indicated horse 
power of the engine for every pound of mean effective pressure 


on the piston. Thus supposing the ‘ piston constant’ of an 


ch | engine to be 10, and the mean effective pressure 5lb., then 


the power would be 50 indicated horse power. Ifthe mean 
effective pressure were 101b., then the power would be 100 
indicated horse power. The ‘piston constant’ is obtained 
thus :—Maultiply the area of piston in inches by the speed in 
feet minute and divide by 33,000. To give an example: 
In the case of No. 4 Engine under consideration, the ‘ piston 
constants’ are as follows :— 

High Press. Cyl.—Diam., 18 in. Stroke, 6 ft. Revs., 34 


per min. 
Area, 254.4 in. x speed 408 ft. 





Pe) ==3.16 piston constant. 
Low Press. Cyl.—Diam., 36 in. Stroke, 6 ft. Revs., 3 


_ per min. 
Area 1017.9 eX epee 408 ft._ 19 58 piston constant. 
>, . 

“ Every engine has its own ‘ piston constant’ in proportion 
to the area and speed of piston, so that the ‘ constant’ is not 
affected by the pressure of steam. ‘Piston constants’ are 
very convenient in forming comparisons between various 
engines, as they at once show the relative capacities of the 

inders, including the speed of piston, or in other words, 
they show the comparative ‘ piston sweep.’ If it were the 
ice to write the ‘ piston constants’ on all diagrams, the 
working of the engines could be more readily compared, and 
the diagrams would be much more instructive. 


Power of Engines Nos.1 and 2 connected to the Series of 
Boilers having a Blowing-off Pressure of 8016. om the 


square inch. 
Engine No. 1. 


High Press. Cyl.—Initial ab. Press. on Piston 23.8 Ib. 
‘leon Effective Press. 41.141b. X Piston 
Constant 2.56 = LHP. be. oes 

Low Press. Cy].—Initial Ab. Press. on Piston a 
Mean Effective Press. 8441b. x Piston 





105.5 


Constant 6.65 = LHP eos 56.1 
Total LHP. of Engine No.1 ... 161.6 
Engine No, 2. 
High Press. Cyl.—Initial Ab. Press. on Piston 96 Ib. 
Mean Effective Press. 53.82 Ib. X Piston 
Constant 3.31 = LHP. on ece 178.1 
Low Press. Cyl.—Initial Ab. Press. on Piston 16.4 lb. 
Mean Effective Press. 6.46 lb. x Piston 
Constant 13.77 = LHP. a «oe 89.0 
Total LHP. of Engine No.2 ... «+. 267.1 


—— 





Total LHP. of Engine Nos. land 2... 428.7 
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Power of Engines Nos. 3 and 4 connected to the Series of 
Boilers having a Blowing-off Pressure of 10016. on the 


square inch. 
Engine No. 3. 


High Press. Cyl.—Initial Ab. Press. on Piston 96} lb. 
Mean Effective Pres:. 45.59 lb. x Piston 
Constant 3.15 = LHP. ese .-. 143.6 

Low Press. Cyl.—Initial Ab. Press. on Piston 18 Ib. 
Mean Effective Press. 9.84 1b. x Piston 


Constant 1258=I1HP.  ... - 123.8 
Total LHP. of Engine No.3... 267.4 
Engine No. 4. 


High Press. Cy!.—Initial Ab. Press. on Piston 97 Ib. 
Mean Effective Press. 48.57 lb. x Piston 
Constant 3.15 = LHP. cen -» 153.0 

Low Press. Cyl.—Initial Ab. Press. on Piston 17} Ib. 
Mean Effective Press. 9.36 1b. x Piston 
Constant 12.58=I.HP.  ... ove 


Total I.H.P. of Engine No. 4... » 270.7 


Total I.H P. of Engines Nos. 3and4... 538.1 

“ From the above it will be seen that the initial absolute 
pressure on the piston of Engine No, 3 after compounding, 
was 18]b., and on No. 4, 17}1b., whereas before compounding 
it was 37.7lb. and 35.6lb. respectively, showing a considerable 
reduction in the strain upon the piston by compounding 
though the boiler pressure was raised from 35lb. to 100lb. 
This reduction of the strain on the piston must necessarily 
have given relief to the beam, to the entablature, and to the 
connecting rod, &c. 

“ Although the power indicated by the diagrams, taken from 
these engines before compounding and after, is very similar, 
it would not be wise to too much on that fact, unless 
full particulars could be furnished as to the precise conditions 
under which they were taken with regard to the load. But 
with these particulars I am not prepared, the diagrams having 
been taken at an interval of two years apart, when in the course 
of ordinary working, and not for any special trial. I am in- 
formed, however, that no alteration was made in the machinery 
or general working of the mill at the time of remodelling the 
boilers and engines, and that the work done by them is pre- 
cisely the same now as before. This is a more reliable basis 
from which to arrive at the economic advantage resulting 
from the changes made, than the calculation of power from 
indicator diagrams. The following Table gives the con- 
sumption of coal after the boilers and engines had been re- 


modelled:— 
Consumption of Coal. 

Engines land 2. 428 I.HP. consume 35 tons of coal per 
week of 60 hours = 3.05Ib. of coal per 
LHP. per hour. 

Engines 3 and 4. 538 LHP. consume 45 tons of coal per 
week of 60 hours = 3.12lb. of coal per 

—— LHP per hour 

Totals... «» 966 LHP. consume 80 tons of coal per 
week of 60 hours = 3.091b. of coal per 
LHP. per hour. 


“ From this table it will be seen that the consumption of 
coal per week after remodelling was 80 tons. Before re- 
modelling it was 180 tons. So that 100 tons of coal a week 
were saved by compounding the engines, mae boilers, 
and raising the pressure of steam from from 3dlb. on the 
square inch to 100lb. in one seriesof boilers and 80lb. in the 
other, the same amount of machinery being driven and the 
same amount of steam beifig used for other purposes after 
the alterations as before. There were six boilers originally, 
now there are seven, but five only work at one time, there 
being a spare one in each series. The consumption of coal 
per I-HP. per hour was reduced from 8.2Ib. to 3.091b. These 
returns are in the gross. The firm estimate that 10 tons should 
be deducted for the steam drawn off in sizing, and without 
making any deduction for heating the mill. This would reduce 
the coal consumption per I.HP.jto 2.71b. A weekly saving of 
100 tons of coal, at a cost of 13s. a ton, which the firm were 
paying ashort time since, amounts to about 33007. per annum. 

‘In addition to this statement of economic results obtained 
by the alterations to the boilers and engines the few following 
particulars may be of interest relating to the boilers having a 
blowing off pressure of 100lb., and also of the pair of engines 
Nos. 3 and 4 driven by them, from which the diagrams 
shown in this repcrt were taken. 


Boiler.—Heating surface in furnace tubes 
including water pipes... «+ 538 square feet. 
Heating surface in external shell 370 a. 
Total heatings surface in one 
boiler ... ove eee ove 
Heating surface per square foot 
of firegrate ... ove * 
Heating surface per indicated 
horse-power ... ooo « 60 aA 
Power developed by each boiler. 179.4 LHP. 
Consumption of coal per boiler 
per week of 60 hours... ‘ 15 tons. 
Firegrates.—Area per boiler ne «. 33 square feet. 
Power per square foot of area ... 5.44 LHP. 
Consumption of coal per square 
foot of firegrate per hour .,.... 17.0 Ib. 
Economiser.—Number of pipes, 200, for three boilers in 


908 ” 
27.5 square feet. 


work. 
h of pipes, 12 ft. Diameter 4 in. 
Feed water: Inletin summer 90 deg. ; winter 70 
deg. ; outlet 235 deg. 
Engine.—Beam: Length from centre to centre 2Ift. 9in. 
Mid-depth 3ft. 4in. 
Flange: Width 10in. Thickness 17 in. 
Web: Thickness 1? to 2 inches. 
Crank pin journal: Diameter 5 in. Length 14 in. 
Crank shaft journal: Diameter 12in. Length 17 in. 
Spur flywheel: Diameter 20 feet. eight 20 
tons. In the rim 12 tons, 








co sacle eto, ad 


“On a future occasion I to give other diagrams 
particulars of engines compounded, 
also of engines worked on the ‘simple’ principle.” 





ON STREET TRAMWAYS AND CARS.* 
By James Henry Lynpe, C.E. 
(Concluded from page 38). 
Aw attempt has been made to supersede timber sleepers by 
the use of cast iron (Fig. 10). For this purpose a bed of con- 
Fig .W. Cast Iron Sleeper; Banbay. 
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crete is recommended, the whole width of the tramway, and 
upon this a series of cast-iron bearers, each 30 in. in length are 
laid. They are of I section, and are made as light as pos- 
sible, weighing only from 35 lb. to 40 Ib. per lineal yard. They 
overlap at the joints, and are fastened together by means of 
wrought-iron pins and cotters. The ends of the bearers are 
provided with lugs, cast on, and having inclined surfaces to 
receive the taper fillets rolled on each side of the rail. It is 
so arranged that at each joint in the cast-iron bearer, the key 
which fastens them together also secures the rail. 

The weight of the rail is 26 1b. per lineal yard. Ties are 
not absolutely necessary, but if used may be placed 6 ft. 
apart. Itis stated that eleven miles of tramway on this system 
have been laid in Madras with good results. It is not pees 
bable that such a light casting as that proposed would 
the strain of the heavy loads that are constantly passing in 
Manchester and Liverpool. It’ is no uncommon occurrence 
in Liverpool for 30 tons to be transported on a four-wheeled 


orry. 

The rail is held in position by means of cast-iron lugs, and 
these would very probably be broken by the cross traffic. 

It is not possible to pave directly up to the side of the rail 
on account of the projecting foot. There must therefore be 
@ space on each side of the rail about } in. wide. At the 
points where the clips occur, the setts cannot be laid nearer 
than about 1} in. to the rail. These are = disadvantages, 
as the paving is a great support to the rail when immediately 
abutting it. The cast-iron bearer which is left hollow after 
the paving of the street is completed would become a cesspool 
for water and street refuse, and injuriously affect the founda- 
tion of the pavement. Practically it would be difficult, if not 
impossible, to bed the cast-iron bearer evenly upon the con- 
crete. The rail could not be removed without first taking up 
the surrounding pavement. It would be costly and incon- 
venient to repair the pavement adjacent to the rails. These 
are some of the objections to this system, which are suggested 
by comparing it with the conditions of a perfect tramway. 

Another system of continuous bearing has been recently 
devised, and a trial extending over ten months has proved 
that it possesses great advan In laying down this 
tramway (Fig. 11) the foundation of the street or road is not 





“a os 


interfered with in any way, only those granite setts being re- 
moved which would be ps Po by the grooved iron rail 
and an extra width of about 3 in. on either side of it. These 
setts are carefully taken up, without disturbing the sur- 
rounding pavement, thus leaving a continuous space or shallow 
trench with indented sides. is space is then filled in with 
concrete to within 2} in. of the surface of the road. In 
twenty-four hours this is sufficiently set to receive the liquid 
— ne ee mney is em . ed, rm co of the 
asphalte bei ved to imitate the joints ving, to 
vende r the foothold secure. oe re 
It is found that asphalte will adhere a tenacity 
to iron, wood, stone, and other substances, this property, 
in conjunction with the dovetailed section of the rail, renders 
the tramway perfectly immovable. The use of timber for 
sleepers or otherwise is altogether dispensed with, and as the 
rail is firmly embedded in asphalte, upon a concrete founda- 
tion, it is ae eens A preserved from injury or decay. Re- 
specting the durabilty of Val de Travers asphalte, it has 
been abundantly proved to exceed that of the hardest granite ; 
at the same time, being in some elastic, it 
vibration and permits the free expansion and contraction of 
the rail under various tem ures. In addition to these ad- 
vantages, in cases where it mes necessary to remove a rail, 
the operation can be effected with the utmost ease, and the 
old asphalte taken up can be melted and reused. Should 
it be required to raise the surface of the asphalte, no difficulty 


“A eee read before the Society for the Promotion of 
Se'entific Industry, Manchester. 





| would be experienced in the operation, and the extra thick- 


in i ; 
whereas, in cases where longit! udinal timber slee are used, 
it is necessary to cut them into short lengths pe prvi them, 
either of which is detrimental t> the stability of the rail. 
_ By this system, the rails may be laid in any direction, either 
lly or in curves, across any existing pavement, with- 
out having to cut the paving stones obliquely to fit against 
the sides of the rails, as is the case in every other system. 
This tramway can be laid very rapidly, and ver ittle ob- 
struction to traffic is occasioned, as such a sina emlas of 
the street is interfered with. The weight of the rail used is 
26 Ib. per Jineal yard. 

On comparing this tramway with the conditions ofa perfect 
sys it is found: 

1. tas the foundation of the street is not interfered 
with, the stability of the rail is similar and gu to that of the 
pavement of the street. The foundation of the tram rail is 
continuous and unyielding, and at the same time of such 
tenacity as to allow heavy weights to pass over it without 
liability to fracture. 

2. That the rails are supported upon imperishable material 
and thus periodical renewal is unnecessary. 

8. That no mechanical fastenings are used. 

4. That the rail can be maintained level with adjacent pave- 


ment, 

5. That the pry which forms the pavement abutti 
the rail is capable of easy repair, without the necessity o 
stopping the traftic. 

6. That the rail is only 8 in. wide on the upper surface, 
which is } in. narrower any other. 

7. That the — and crossings can by this system be 
firmly fixed without any extra preparation or cost. 

A specimen of this tramway has been laid in Great An- 
coats-street, Manchester. 
The rails of a tramway should always be constructed of 
steel, the slight extra first cost being more than com) en tated 
for by the greater durability. It is customary to notch or cor- 
rugate the narrow edge of the u surface of the rail to give 
foothold to the horses, but this very soon wears off is 
othe po d f tram qs im 

ints and crossings o ways are ant 
parts of the work and are of various ptioos, ta 
The oldest style of switch is the movable one, which is set 
by the conductor, the car being stopped for the purpose. 
Another form still used is the fixed point, where the horses 
are made to pull the car in the direction it is intended to go. 
Both grooves for the flange of the wheel are the same depth. 
This is a most objectionable arrangement, as the car is 
seriously strained by the operation. —_—_ 
At Southport when the Government inspector viewed the 
tramway previously to its being o} for traffic, it was im- 
possible to turn the car into the direction. Excuses 
were offered that the horses were unaccustomed to the work, 
but the fact was the points were defective and have since 
been reco most approved method of construct- 
ing points at a turn-out or place is that of a fixture, 
but only one of the grooves is taken to the full depth at tho 
junction of the two. Thus, when a car meets the “ point” 
the flange of the wheel invariably takes the deep vO, 
which is so arranged that the car always passes off to the left. 
When it is that a car should be able to take 
either route, the old movable “ point” should be adopted as 
being safer and causing less wear and tear to the cars. 
crossing, that is, the place where the rail of the turn- 
out crosses that of the main line, is the source of very con- 
siderable expense and inconvenience in renewal. The grooves 
are both taken to the full depth, and where they cross great 
wear and tear has to be borne. A serious hollow is the result 
at this point, which not only causes concussion that some- 
times snaps the axles of the car, but also causes it to leave 
the rails. The simplest remedy for this defect would be to 
let the ve die out to the surface before arriving at the 
point of crossing. The wheel would travel in the right di- 
rection, as the car would be guided by the other rail. In 
time the flange of the wheel would wear a groove, and after 
this the crossing would wear as long as one constructed on 
the ordinary principle. Points and crossings are usually 
made of cast iron, but wrought iron has been used for both. 
At Leeds some of the crossings are formed of the ordinary 
rails scarfed together. This is said to be a good plan, but 
sufficient ex has not = proved it. : 

A very important item in the economy of tramways is that 
of keeping the track clean. The force necessary to move a car 
on clean rails is very much less than that required when the 
——_ are filled with dirt, and in the case of the North 

etropolitan tramways, where horses are hired for drawing 
the cars, the owner of the animals stipulated that one man 
per mile ¥ a. ear od be employed ea, 
to keep the rails clean. genseall accomplished 
hand labour, and costs a large amount pra j 
The operation has been attem to be effected by machi- 
nery attached to the car, and to separate trollies, but 
hitherto without marked success, as the apparatus has proved 
itself a source of damage to the rails, and practically useless. 
Seal ate on eee has been that of rigidly 

scraper, which was — enough to demolish ob. 

eggeon ov adhe eden et Poy dena re pM! cut off * 
o08e Pp: apr ins or bolts ia the m 0 groove, an 
te tate the sulk Westone qrdve toot An apparatus has just 
been invented, however, which seems Tikely to answer the 
purpose. It consists ofa revolving steel wire brush (similar 
to a rotary hair brush) which cleans the grooves without injur - 
ing the fastenings, and deposits the dirt in a line some distance 
from the rail. 
It now remains to consider the cost of the various systems 
that have been reviewed. 
The cost of the Leeds and Sheffield tramways on the 

ciple of cast-iron chairs at intervals, including labour re- 





ying old setts, amounted to 87001. Saas of single tram- 
way. The Glasgow tramways cost 7. per mile of single 
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to each wheel ; the be neu- 

tralised by that of the block o ite to it. 
In E land at the present the motive power has been 
and this expensive must continue until the 


y 
country. The number of horses required 
only two are at once, is about ten, that is, five changes 
of cost of the keep alone for these ten horses 
amounts to 350/. per annum. with the interest on out- 
lay, stabling, attendance, shoeing, harness, &c. is increased to 
B20L When three horses are required to work a car, this sum 
is raised to 7802. 

Many schemes have been devised to supersede this enor- 
—_ pool omponens vs before eTCriede some _ 
relating to the tractive force required to propel an omnibus 
end 6 tem exe cape be antind. 

It is currently believed that this force is under all circum- 
stances much less in the case of the tram car than in that of 
the omnibus. This is not the case. 

On level lines a tram car effects a considerable saving over 
eee on nae one 1 40 or 1 in 50 

draughts are , while on vit 
tells Beavily aguinat the tram ‘ar On i ht level i : 
thet the Sr of the oar basal signifies, but” 

t great weight car ly ut on in- 
elines the gain from reduced rolling resistance is more than 
counterbalanced by the increase of resistance due to 
gravity. a See eran wept dwellers 
wi a total t 0! on a straight 

Tine of rails, is about 45 Ib. In order to draw the 
same weight up an incline of 1 in 16 nearly fourteen times this 
force is In the case of an omni about four 
times the force eee Ses See propulsion 


E 


g 
These have been driven by ammoniacal carbonic acid 
gas, hot air, and steam. have all vantages; but 
steam cars have been constructed which very nearly 
to in many respects. The objections to the 
use of steam as a motive power for tramway cars, are that a 
steam boiler under high pressure is a certain 
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this means be saved, and the wear and tear of the 
be much lessened, while the necessity for street 
nym, F for adapti w motive 
Experiments are now in progress for adapting a ne 
to this object, but at present no a can be formed 
practicability of the scheme. rinciple is, how- 
tilise the expansive power of liquids, and if this can 
m pli ially, a new era in motive power 
will be opened. It is supposed that the 
expenses of an engine constructed upon this prin- 
be less than half that of steam, while its first cost 
considerably less, and the space occupied by it very 
+ advantage claimed for this principle 
uld a great resistance oppose the 
the machine, the power exerted would increase 
until either motion took place or some part of the machine 
gave way. This not the case with a steam engine. 
Little need be said of the commercial prosperity of tram- 
ways. Wherever they have been introduced they have been 
@ success even in ed yes t —— Fei ha 
As the sums ex in com - 
sions, Acts of Parliament, way, &c., have been 
widely different, it is almost impossible to make a ‘air com- 
i between existing tramways companies, but the fol- 
ones :— 
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Table shows statistics relating to tour of the principal 
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diture to ipts .. 754 4, 753 » |703 » 


Cost of Permanent Way 
per mile (single) ...| £7,200 peo ove 
(n. setts) 








£3,700 
|(- setts) 














At Glasgow and Sheffield the tramways were constructed 
by the corporations and leased to companies to work. It 


the respective corporations made themselves safe as regards 
reimbursement of money spent in construction of tram- 
ways. 
four attention will now be directed to ap apparatus at 
tin use at Sout and other places, which 
is intended to went the di of guards. These 
individuals have long acquired a most undesirable reputation 
for robbery, and it is tne opinion of some who are quite 
capable of forming an opinion that no mechanical apparatus 
for this purpose can absolutely and entirely answer the ends 
for whicn it is designed. The result obtained on the intro- 
duction of the ing box referred to was an increase in 
the daily receipts of 25s. per car. It is, however, necessary to 
— fresh guards for the proper working of the apparatus. 
he guard is obliged to provide ee 
who thea places the proper fare on the top of the box. ‘Lhe 
guard then counts it, and by a simple means di the 
coins into the interior of the box. he safety consists in the 
fact that in order to steal money it would be for it 
t» be taken out of the =—s the top of the box, and this 
would be very palpable to the passengers. When once safely 
in the box, it is impossible to extract it without unlock- 
ing it. 
ery many other schemes have been suggested for this 
purpose, but none have given complete satisfaction. 

ln conclusion, the of tramways were never so 
bright as at present. Wherever the benefits to be derived 
from their introduction have been felt, it would be a difficult 
matter indeed to dispense with them now. _ 

As soon as mechanical power becomes available, a new era 
will be opened, and not only will the cost of traction be much 
less, but the expense of keeping the roads in repair, and in 
scavenging will, as Tramways Compani-:s, be reduced 
to a minimum: and it may be expected that the cost of 
travelling will not amount to more than half of what it is at 
present, while the mi and cruelty so often seen imposed 
upon omnibus horses will be aboli it is not uncommon 
for these horses in hilly districts actually to fall dead at their 
work, and if science can devise means whereby horse power 
may be superseded for public vehicles, it will be a real benefit 
to society. 





FOREIGN AND COLONIAL NOTES, 

Engine Mileage on the Great Indian Peninsula.—In the 
course of the half-year ending June 30, 1874, the locomotives 
of the Great Indian Peninsula ss Company ran an 
aggregate distance of 2,474,012 miles. the i 
half-year ending June 30, 1873, the corresponding distance 
run was 2,289,285 miles. The charge for locomotive power 
in the six months ending June 30, 1874, was 213,202/. as 
= with 207,913/. in the corresponding six months of 
1873. 





may be interesting to notice the heads of the ag ts 
between the corporations and the companies in these in- 
stances. In the case of Sheffield the company promoted a Bill 
for constructing tramways. The corporation agreed with the 
cmnaeey St the name of the ion should be substi- 
tuted for company in the Bill on the following terms :— 

The company to pay the expenses of procuring the Act. 
To pay yearly the interest on money spent by the ye 
tion in making the tramways, such interest to be payable for 
twenty-one years. To pay interest after the rate of 5 per cent. 
per annum upon money spent on application for provisional 
order for construction of tramways. To pay 100/. perannum 
for each street mile of tramways until company pays a 
dividend of 10 per cent., when the sum is to be increased to 
1604, per annum per street mile of tramways. When the 
dividends amount to 15 per cent. this sum is to be increased 
to 200. When the dividends amount to 20 per cent. this sum 
is to be increased to 260i. 

All payments to be quarterly. 
The lease also contains isions for the maintenance, 
repair, and renewal by the company and at their expense 
during the lease. For giving the corporation power to dis- 
train upon pean os oe! the company for any arrears in 
payments. For reference to arbitration any dispute as to the 
profits of the company. For placing the company’s books at 
the disposal of the auditor appointed by the corporation twice 
in each year. For compelling the corporation to execute any 
necessary extra passing places or sidings on the same terms 
to the company as the original tramway was constructed. 
Upon determination of lease, the corporation may purchase 
land, buildings, and fixed plant at a valuation. 
In the: case of Glasgow, the lease specifies that the com- 
pany shall pay half-yearly— 
1. The interest payable on money borrowed or spent in 
constructing tramways. 2. The in payable on expenses 
of acquiring “‘ The G Street Tramways Act, 1870,” and 
anh pemesed Sag enaE 3. _— —— the gross sum 
ex y corporation at the time t! yment becomes 
due, to be set aside as a sinking fund, to be applied to the 
reduction or extinction of the cost of the tramways. 4. The 
company to renew the roadway between the rails and for a 
width of 18 in. outside the same, and also maintain, repair, 
and if renew the tramways during the lease, and 
hand them over at the end of the lease in as good working 
condition as when given over to them. In case of difference 
of epinion the decision of the city architect is binding and 
on both parties. 5. The company to pay 150/. per annum 
per street mile of tramways. 6. The company to pay on every 
first day of ere cent. on. the gross money expended 
‘ be set aside towards renewal of the tramways. 
interest on this money as it accumulates, to to 
company, and at the expiration of the lease, so m of 
not ex or required for renewal shall belong to 
+ Daan “= to oe a sum of = 
. in the purchase i property in the city 
ae, at Se icinity. 8. In case these 
in due course, the corporation may effects of 
9. The — to the lease are bound to sign 
under a penalty of 1 10. The company is bound by 
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Ti ian Main Line Railway.—The works of the Tas- 
manian Main Line Railway are still progressing. - The Hon. 
Mr. Justice Dobson, the Attorney-General, and other gentle- 
men, had a special trip from a Town on October 19 on 
their way to attend the Supreme Court sittings at Launceston. 
The party were brought from the Evandale station into Laun- 
ceston by a special train drawn by a locomotive lately landed 
from the Berean. ° 

Steam Navigation on Canals.—It is stated that about 100 
small steamers for canal navigation will be built this winter 
in the United States. Canal business between Buffalo and New 
York has been rather dull this year. ‘ 

A Darien Ship Canal Company.—Notice has been filed by 
Mr. Benjamin Balch, of Massachusetts, in the office of the 
secretary of that state of his intention to apply in the next 
Legislature for an Act to incorporate the Darien Ship Canal 
Company with a capital not exceeding 100,000,000 dois. The 
present condition of the American co: ial world scarcely 
appears favourable for the realisation of such a project as 
this. 


Japanese Telegraphy.—A third telegraphic wire has been 
laid between Nagasaki and Hiogo. ; 

Canadian Mineral Lands.—The demand for mineral lands 
on the north or Canadian shore of Lakes Superior and 
Huron, in the vicinity-of Lakes Shebandowan and 
Kashabowre, has resulted in the sale of 14,294 acres. 


Prince Edward Island Reailway.—This line has been 
temporarily opened for freight trattic. The road is not yet 
ready, however, to be delivered up to the Govern- 
ment. 


American Arsenals.—Upon the subject of reducing the 
number of American arsenals, and concentrating them, the 
United States Secretary of War refers to the report of an 
Army Board, which strongly reco’ the retention of 
the Springfield armoury and the Frankford arsenal, and the 


establishment of a grand arsenal in the vicinity of New 
York for manuf urposes. The secretary also sup- 
rts the retaining Todinatpalie arsenal, Indiana; the 


ennebec arsenal, Maine; the Fortress Monroe arsenal, 
Virginia ; and Augusta arsenal, Georgia, as places for storage 
and repair. 

Belgian Rails.—It appears that the exports of rails from 
Belgium in the first eleven months of last year amounted to 
84,724 tons. This total shows an increase of 23,160 tons, as 


1872. Switzerland, Turkey, and the Low Countries were the 
best external clients of Belgium last year for rails. 

Adelaide and Glenelg Railway.—The directors of the 
Adelaide and Glenelg Railway Company recommend the dis- 
tribution of a dividend upon the share capital of the com- 
pany, at the rate of 10 per cent. annum. The engineer 
ene as to the condition of the permanent way, 

stock, and other property of the company. 

Iron Shi; —An iron shipbuilding 
has been 





on the 
lished on the beaks of the Mississippi at 


3 near St. Louis. 
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LITERATURE, 


Scientific London. By Barmnnanp H. Broxsr. London: 
Henry 8. King and Co. | Price 6s.) 
THE contents of this volume are a series “My 
which originall in the col eek 
on some of the scientific institutions of 
pout, <" ee thus ot Rta being : 
e Ro iety, Royal tution, the 
Society of Arts, the Institution . of Civil Engineers, 
the Chemical Society, the Department of Science 
and Art, the London Institution, the Birkbeck 
Institution, the Gresham Lectures, the Society of 
Telegraph Engineers, the Museum of Practical 
Geology, the British Association for the Advance- 
ment of Science, the’ Statistical Society,‘ and the 
Royal Geographical Society. The book is a read- 
able one, but it is one which scarcely bears out the 
promise of its title. In the first place the institu- 
tions treated upon (as the above list shows) far 
from include all the important scientific societies of 
the metropolis, and in the second place, Mr. Becker 
in but many instances gives us too little information 
respecting the society of which he is supposed to 
be writing, and too much of other matters. The 
series of articles is, in fact, very irregular. In the 
case of the Royal Society, Mr. Becker gives—as 
his readers have a right to expect—a history of its 
foundation and progress, together with an account 
of the manner in which its meetings are at present 
held ; but in the case of the Institution of Civil 
Engineers he follows another course, and fills page 
after page with his remarks on the development of 
the science of engineering—a subject which has 
been dealt with ad nauseum, and which has 
small connexion with the matter in hand. The 
information with Mr. Becker gives about the 
Institution of Civil Engineers itself is all contained 
in some four pages or so, while no less than sixty- 
four pages are supposed to be devoted to this sub- 
ject. Many parts of the volume too are marred by 
that species of writing which is so expressively de- 
scribed by the term ‘“‘ penny-a-lining.” This is a 
pity, for Mr. Becker appears to have taken con- 
siderable pains to collect facts, and had he only 
collected a few more and taken pains to state them 
clearly and succinctly, he would have produced a very 
waded book. There isa large class of readers who 
would be much interested in accurate information 
respecting our scientific societies—such information, 
for instance, as the qualifications for membership, 
times of meeting, nature of papers read, conditions 
to be fulfilled by authors of papers, terms of sub- 
scription, &c.—but of such information Mr. Becker 
gives but little. 

Although, however, Mr. Becker has failed in what 
we should consider the first object in such a book as 
his, yet he has produced a volume which is not with- 
out merit. Itis for the most part sage written, 
and is, as we have already said, very readable, while 
it records many facts which are of interest, even if 
not directly connected with the subject of which it 
treats. We may add, too, that it is well printed 
and got up in a style creditable to the publishers. 


The Draughtsman’s Handbook of Plan and Map Drawing ; 
including Instructions for the Preparation of 

ing, Architectural, and Mechanical Drawings. With 

numerous Illustrations and Coloured Examples. By Gzorex 

G. Anpr&. C.E., M.8.E. London: E. and F. N. Spon. 

[Price 15s. ap 
In giving to the world the book before us it is, we 
think, a pity that its author did not suppress the 
second part of its title, together with the pages to 
which that portion of the title refers. In other words 
it would have been better to have considered the 
‘* handbook” to be devoted to plan and map drawing 
alone. As it is the work contains but five and a 
half pages (out of a total of 150) devoted to “‘ me- 
chanical and architectural drawing,” and necessarilya 
section so briefly treated cannot be of any great value 
to the mechanical or architectural draughtsman. 
This being so it would have been better to have 
omitted it altogether. 

Of the major portion of the work, however, that 
devoted to plan and map drawing, we are pleased to 
be able to speak most favourably. Commencing 
with some remarks on the elements of engineering 
drawing in general, the author Byres to treat 
clearly and in great detail of the preparation of 
plans and maps of all kinds. In this work Mr. 
André is evidently ectly at home, and his book 
is the best handbook of map drawing we have yet 
met with. The plates, too (many of them coloured), 
which illustrate this portion of the work, are ad- 
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mirable, and the information they afford will be of 
service not only to beginners but to a of | 
experience. In fact the hints which these plates 

give, as to finishing of the details of maps and plans, 
are sufficient in themselves to make the book en- 
titled to a place in all drawing offices where such 
work is done. 

The section devoted to ‘* mechanical and architec- 
tural drawing” is, as we have said, very brief, and 
quite unworthy of the rest of the book. Theplates 
belonging to this section are but three in number, 
there being one good architectural plate, and two 
decidedly bad plates of engineering subjects. One 
of these shows a portion of a pair of marine engines, 
and it is just one of those views, incomplete and in- 
accurate in its details, which form such bad copies 
for young beginners. We can only repeat that it is 
a pity that Mr. André did not altogether omit this 
portion of his work. In conclusion it is only just to 
the publishers to mention the very good style in 
which the book is got up. 





Economic Geology, or Geology in its Relations to the Arts 
and Manufactures. By Davip Pace, LL. D., F.G.S., &e., 
Professor of Geology in Durham University College of 
Physical Science, Newcastle-upon-Tyne. fee and 

burgh : William Blackwood and Sons. [Price 7s. 6d. } 

Dr. Pace, who is probably already favourably 

known to many of our readers, by his former works 

on geology, has, in the volume before us, furnished 
us with an excellent little text-book. To a certain 
extent, too, Dr. Page has broken new ground, and 

his Jbook is just what it professes to be—not a 

treatise on geology in general, but one which 

specially treats of those branches of the science 
which are useful to those engaged in the industrial 
arta. 

Our author commences his task by explaining the 

aim and object of economic geology, and then pro. 

ceeds to describe clearly but briefly the composition 
of the rocky crust of this world of ours. Next he 
passes on to a consideration of the connexion between 

** geolo and agriculture”—treating of soils, sub- 

soils, and mineral manures—and next to the valua. 

tion of lands, their surface or agricultural value, and 


which the author treats of wood, peat, and coal, the 
preparation of charcoal and coke, the theory of 
combustion, the calorific power of fuel, and kindred 
subjects. - Next come six chapters devoted respec- 
tively to iron, iron ores, cast iron, malleable iron 
and steel, the properties of iron and its alloys being 
first dealt with, and the manufacturing 

from the treatment of the raw material to the 
finished product being then described. Altogether 
nearly 150 pages are devoted to iron and steel, and 
in this space Mr. Greenwood has managed to touch 
upon all the leading progesses for the reduction of 








iron and its conversionimte steel, his descriptions of 
the plant employed’ assisted by numerous 
woodcuts. Themext treat respectively 


; bismuth, and platinum, 
ies of the metal, the 
the nature of the treatment 

‘elearly described. Finally we 

on various matters, and that 

adjunct to all technical books, an 

AP ther Mr. Greenwood has 


of tin, antimony, 
and in each case the 
nature of its ores, 
they undergo 
have some, 
very nece 
excellent 







pretense an @xcellent little manual, and we shall 
e pleased!to pee his second volume. git; 
Set Pus 
First Lessoig'n Theoretical Mechanics. the Rev. 
Joun F. gw, M.A., Professor of ies in ‘tlfe 


Staff Colldgey and formerly Scholar of Trinity. Cam- 
idge. i : Lengmans, Green, and Co. - [Price 






bridge. 
a 6] Ha Seed, these “ First Lesso ”: 
HE name : or. ns 18 
a sufficient te forse excellence, a mee 
we add th reparing the present w TO- | three miles 
fessor Tw as especially considered the wants 
of that class of readers who have buta very ele- 


mentary kmowledge of bra and geometry, we 
have perhaps gaid nearly all that we need to of 
the volum@.before us. to commend it to our rea 

Students are working by themselves, however, 
and who have not the aid of a tutor, will be glad to 
know that LP) his.ex- 
planations with: rical and other examples, while 
questions are added by which the reader can test the 
knowledge he has uired. The work is weil 
arranged and written with great clearness, and it alto- 











their mineral or geological value being separately 
dealt with. Then come two sections on ‘ Geology 
and Architecture,” and these are followed by others 
on geology and civil engineering ; geology and mine 
engineering ; heat and light-producing materials; 
geology and the fictile arts ; grinding, whetting, and 
polishing materials ; refractory or fire-resisting sub- 
stances ; pigments, dyes, and detergents; salts and 
saline earths ;“mineral and thermal springs; mineral 
medicines ; guns and precious stones; the metals 
and metallic ores ; and finally a general summary, 

We have given this list of the sections of Dr. 
Page’s book, because it is really only by so doing 
that we can convey an idea of the comprehensive 
nature of its contents, It must not be considered, 
however, that because so many subjects are referred 
to that they are dealt with superficially, for this is 
decidedly not the case. Dr. Page the 
happy power of condensing information without 
making it either superficial or uninteresting, and 
while his book is a perfect mine of facts, these facts 
are so stated as to be eminently readable. The 
book is arp evar by a well-executed geological 
map of Great Britain and Ireland, and illustrated 
by some excellent wood engravings, and it is alto- 
gether a volume which we can heartily recommend 
to our readers to add to their libraries. 





A Manual of Metallurgy. By Wrt1tam Henny Gueen- 
woop, F.C 8., Associate of the Royal School of Mines, &c. 
Vol. L. Fuel, Iron, Steel, Tin, Antimony, Arsenic, Bismuth, 
and Platinum. Illustrated by 59 Engravings. London 
see William Collins, Sons, and Co. [Price 

Tus is another volume of the remarkably cheap 

‘* Advaneed Science Series” which has for some time 

past been in course of publication by Medsrs. Collins, 

and it forms a most pleasing contrast to apvother 
volume of this series—Dr. Evers’ treatise on “ Steam 
and the Steam Engine”—which we reviewed a fort- 

night ago. It is by no means easy to prodtice a 

really good rudimentary treatise, on the one hand 

avoiding an excess of detail and on the other super- 
ficiality. Myr, Greenwood has, however, performed 
this task well, and his “‘ Manual” is free from the 
looseness and inaccuracy which too frequently mars 
such books. 

Mr, Greenwood commences his task by describing 
the physical qualities of metals, and proceeds next 
to treat of ores, and the modes of dressing and re- 


gether forms a most pleasant contrast to many 
of the so-called ‘‘elementary” treatises now pub- 
lished, whose writers appear to think that their 
“‘ elementary” character forms an excuse for the in- 
troduction of any number of inaccuracies. Pro- 
fessor Twisden’s book is thoroughly sound, and we 
can cordially recommend it. 


PARLIAMENTARY PRIVATE BUSINESS. 
IN THREE PHASES. 
Tue BILL IN THE LorDs. 
(Continued from page 22.) 
Tue Right Honourable the Lords Spiritual and. 








Temporal in Parliament assembled t an im- 
posing spectacle to the loyal British mind, heigh- 
tened doubtless to the by what that worship- 


ful machine“isé@ver ready to furnish of its own 
accord whére its superiors are concerned, as acces- 


sories. “2° 0™ 







Her, have princes of the blood royal, the 
high jitarics of the Church, heroes naval and 
milit fountain head of legal lore, with other 
foun ; in the “ex” stage. Hereditary 
nobilify(when not absent’ on furlough in the Bank- 
ruptcy’Court), defunct Speakers of ‘the House of 
Com - ‘ ~ayt ena stray scientific or literary 
genius} pictures, gilded filagree, 
and t frathe the picture 


Thi¥ glorious phalanx is the emboaintent of every- 
thing ‘that is covetable in human desires, Rank, 
wealtlip and fame. wig mee fine linen in excelsis. 
Here reached the limit of an Englishman's 
worldlyambition—thus far, no further canst thou go 
—beyond ‘this is eternity. Then crown the edifice 







-individual has 
‘by over-fervent 
Geyer 

blessing, and. reserves Pri gece eg 
subject until he-has ot rid of 
Parliamentary j » business sense, of Course 
shades of Bradlaugh and Odger!).. To. hii 
specimen of jurisprudenee withouta ral 
suggested appeal, a new trial which nobody «has 
applied for, and it opens before him a sea beset with 
such rocks and shoals that the most experienced 





on the 
(in a 








ducing them, Then comes a chapter on fuel, in 


timate title of the second estate of the |" 


Parliamentary pilot would never dare to cast the 
voyage beforehand 

And now having dropped our card as cne might 
say at the door of the House by making the fore- 
going respectful observations, we resume the history 
of a Railway Bill at the point where we left it ix 
the Commons; to which end we will assume the pre- 


amble has been proved. When that verdict has been 
-pronounced, the agent goes through each clause of 
the Bill with the chai of the comthittee to see 


that all amendments are properly inserted. The 
agent also hands in a draft of the report upon the 
Bill to be made to the House. 

A Railway Bill generally emerges from committee 
much larger in size than it went in. This is caused 
by the various amendments made in it by the oppo- 
nents. For it. is a singular fact in this country’s 
history that you cannot imvent anything for the 
public good without infringing on, or somehow 
affecting, vested rights and» interests. Parish 
authorities insert clauses rélative to roads, sewers, 
&c. In London railways the Metropolitan Board of 
Works must also be satisfied. Gas and water com- 
panies (although provided for “é the Public Act) 
insist upon ing assurance doubly sure by special 
clauses. The railway company with whose line a 
junction is comes with a small octavo 
yolume of provisions in its behalf.. Landowners 
either demand clauses ting theirinterests, or 
that their ents with the promoters shall be 
scheduled to and confirmed by the Bill; and it often 
happens that a Bill authorising the construction of 
of railway contains as many legislative 
enactments as: half a dozen ordinary public statutes 
put together. — 

When a Bill requires the introduction of clauses 
ym mere, age si in the works, or main objects 
of it, the amendments are made by additional pro- 












vision, which involves thé presentation of a«petition 
to the House direct, instead oft deposited in 
the Private Bill Office’ i dotie’ tall other cases. 
The ‘petition.is then efgrred to he exaiiner to 
report whether the mattur i 6 be: inserted 
is covered by the notice for the ch case 


tional provision if théy # t;~ but when the 
matter is not so covered, the petition is referred to 
the Standing Order Committee, who report to the 
House their opinion as to whether the Standing 
Orders ought or ought not to be dispensed with ; 
but the promoters knowing beforehand what ought 
to be done take care to come provided with proof that 
the necessary requirements have been complied with, 
and (if unopposed) similar directions follow in this 
instance. ; 

Sometimes it becomes necessary to withdraw a 
Bill altogether and obtain leave tointroduce another 
in lieu of. it, This also is done by petition, which 
by the rules of the House stands. referred to the 
Standing Order Committee, who report upon it as 
before mentioned. In short, we may say here, with 
a view of setting at rest all anxiety in the minds 
of new titioners as to what may be. done in 
Parliamentary private business, that Parliament: is 
omnipotent as regards its‘own internal details, q 
there is no limit to the extent of its powers in that 
direction when the House is willing to sanction the 
act required to be done. @ 

The Bill is then reported to the House by the 
chairman of the committee) and the re (which is 
another stereotyped document ada to all Bills) 
is ordered to be printed with yotes, for the 
benefit of those who care to read it, whose name is 
not legion fortun , for there being utly 
no settled rule as to Be! time for lishii 
the report, a search for it might involve the perusal 

votes ‘session, | 
_ Wenext, pass on to the consideration of the. 


-by the whole House, which oceurs within 
week fr C 


leave is given to the committe 
think 
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to say) is the only stage at which that can be altered 
even to the addition or omission of a single word 
or vowel to make the commonest of common sense 
ofit. ‘Then the Bill is read a third time in the House 
of Commons, and takes its leave of, that august 
assembly for the present. 

As we are a nation of shopkeepers, and money is 
the centre round which all our thoughts and actions 
radiate, it becomes requisite, whilst lingering on the 
threshold of the House of Commons, to make allu- 
sion here to the House fees. These consist of cer- 
tain payments made to Mr. Speaker at each stage of 
the Bill. 

After the presentation of the petition (which 
costs 5/. in all classes of Bills alike), a private Bill 
passes through four stages in the House itself—viz., 
first reading, second reading, consideration, and 
third reading ; and the anomaly, with regard to the 
fees chargeable upon it, consists in this—that they 
are not governed by the quantity of work which 
the Bill entails, but are levied upon the amount of 
capital proposed to be raised under it, so that a gas 
or water company bringing in a Bill to raise a million 
of additional capital, which (as, perhaps, nobody is 
interested in the matter beyond its own shareholders) 
would be wholly unopposed, and give no trouble at 
all, costs 60/. a stage, or 240/. in all, for House fees, 
whereas, a Bill authorising the construction of a 
railway, with a capital under 50,000/., which might 
be opposed throughout, would be charged 15/. a 
stage, or a total of 60/, for the four. 

In addition to the above there are other fees 
payable on deposits, sittings of the examiners, 
referees, committees, &c., which apply indiscri- 
minately to all Bills. A great outcry has frequently 
been made about the expenses attending applica- 
tions for private Bills, and most valuable sugges- 
tions have been offered and acted upon for reducing 
the fees of those who do the work, When the next 
revision of this sort takes place, perhaps it may 
occur to some hon. member to look at home for the 
most bulky item in the evil complained of, 

While on the subject of heavy charges, it might 
look like an act of slight towards a deserving object 
to omit mentioning the refreshment stalls, which 
are now established, on the road to the committee- 
rooms, for the purpose of supplying the Parlia- 
mentary traveller with victuals and drink, and also 
lightening the weight of his breeches pocket. 

These stalls present a goodly appearance. Upon 
a cloth along the range of counter about a dozen 
plates are tastefully arranged, each containing a 
good mouthful of wholesome provision, and, adopt- 
ing the theory that a man’s lunch should be taken 
with a view to improving his appetite for dinner, the 
quantity offered is artistic and complete. 

Next to us stands an elephantine build of man, 
who, by his dialect, we take to be a Yorkshireman ; 
he is paying his shot amid a volley of oaths, under- 
standable in any idiom, and offers to back himself 
ae Pr tak’ t’ ole lot in three mouthfuls,” at any 
odds. 

The Bill having been duly read a third time and 
passed in the Commons, is forthwith carried to the 
Upper House, This may be done the same evening, 
but usually takes place on the next sitting day. 

The Bill (called an Act in the Lords) is then read 
a first time in that House, and referred again to the 
examiners for proof of compliance with further 
Standing Orders, it being incapable of proceeding 
beyond that stage until their lordships are assured 
that all the requirements connected with its previous 
career have been fulfilled. 

If English households were only conducted upon 
the same peace as private Bill legislation, what 
a virtuous set of people we should be. Our children 
would never be allowed to embark in fresh pursuits 
until it had been reported that up to that time they 
had behaved themselves conformably in every 
respect with the rules of the House, The same dis- 
cipline would of course pervade their after life, and 
a short cut to the millenium be thus established. 

The further Standing Orders with which compli- 
ance is now required to be proved relate to matters 
occurring since the introduction of the. Bill into 
Parliament. In the first place every person who is 
named as a subscriber or director of the company 
os to be incorporated must sign a copy of the 

ill to show that he consents to his name being so in- 
serted, and where a subscription guarantee or work- 
ing arrangements with an existing company are au- 
thorised, proof must be adduced that the Bill has been 
’s shareholders at a meet- 


approved by that sonar 
ing convened specially for the purpose. This is 


nically termed a ‘* Wharncliffe meeting,” in com- 








pliment (or otherwise) to my Lord Wharncliffe, who 
invented it. 

There is no other proceeding relating to a private 
Bill about which so much legislative ingenuity has 
been exercised, or so many chevauxz de frise have 
been set up to drive people into the straight path 
as are set out in the Standing Orders dictating this 
meeting. What amount of iniquity first started the 
idea we cannot call to mind, but certain it is that 
something little short of laying half the nation 
financially by the heels, and frightening the other 
half into registering vows never to hold a railway 
share, must have happened to warrant the anticipa- 
tion of such an accumulation of dodges as these 
orders presuppose. One can imagine the unfortu- 
nate secretary of a railway company, upon whom 
the responsibility of compliance rests, after follow- 
ing literally the voluminous instructions of the Par- 
liamentary agent, going down upon his knees and 
praying Providence to avert the loss of his appoint- 
ment in the event of his having omitted to do or 
ne overdone something connected with it after 
a 


If any shareholder in a company objects to the 
Bill about to be submitted for approval ata Wharn- 
cliffe meeting, and wishes to oppose it individually, 
it is required by the Standing Orders that he should 
attend such meeting and formally dissent when the 
resolution approving the Bill is put to the vote. 
Otherwise the vote of the other shareholders binds 
him, and he is precluded from petitioning against 
the Bill. 

The time for petitioning against a private Bill in 
the Lords differs from the Commons, and varies 
again according to whether the Bill originates in 
that House or is brought up from the lower one ; 
the petition being required to be presented within 
seven days of the second or seven days of the first 
reading, according to those circumstances. 

Neither are there any Standing Orders defining 
who may or may not be heard upon their petition 
as in the Commons, but the circumstance of 
a petitioner having omitted to oppose the Bill in 
the lower House is considered a damaging feature 
against his case in the Lords, 

On the other hand, many parties whose complaints 
would be governed by hard and fast rules in the 
Commons breathe a freer atmosphere here, and nurse 
the recital of their woes to their heart’s content. 

In an omnibus petition of owners, lessees, 
and occupiers of land proposed to be taken 
for the intended railway, each petitioner who 
has a particular indictment against the Bill sets 
is out separately thus: ‘The property of 
your petitioner, A. Z., will be intersected by the 
proposed line for a distance of more than two miles, 
and seven of his fields are so situated that they will 
be severed at right angles, cutting them into tri- 
angular shaped pieces of ground, and thereby ren- 
dering them impossible of cultivation and profitless 
to your petitioner.” 

Upon the surface this kind of allegation presents 
a damaging appearance, but when the engineer for 
the line, and after him the land valuer gets into the 
box, they polish the matter off with professional 
sang froid. ‘* There is not the slightest necessity for 
the fourteen triangles set up by the petitioner, all 
the fences to the fields in question can be grubbed, 
and the triangles made into two large pieces of 
ground running alongside the railway. +f will 
then be as easy of cultivation as any other lan — 
the petitioner's property—in fact more so,” &c, This 
on re-examination, when the witness, being in the 
hands of his own counsel, warms with the subject, 
and ultimately leaves an impression upon his hearers’ 
minds that the very best thing which could possibly 
have happened to the petitioner is the having his 
fields cut up in the manner of which he complains. 

Other petitionersrelate their grievances in pathetic 
strains, and paint pretty little pictures of ing 
isolated residences with pict ue surroundings, 
where they have lived for a Methusalehan period, 
and beg to be allowed to end their days in these 
pocket paradises, But, alas! we live in an age 
where slang hassuperseded romance; those relentless 
witnesses, the engineer and valuer, care little for 
poetry. Ancestral domains and family associations 
are nought to them. They generally m to pick 
up some little bit of scandal in the neighbourhood 
of the petitioner which they nurse into very plau- 
sible and damaging dimensions. They then admit 
with off-hand magnanimity the case is one of resi- 
dential injury, and will be so treated when com- 
pensation is considered, Lastly, they mount that 
never failing animal the British public, and ride 





him point blank at the committee, and even five 
peers will hesitate to commit an act unpalatable to 
that consecrated embodiment, 

It would be a matter worthy the attention of a 
curious. mind to analyse this so often used term 
“the public,” with a view to such a definition as 
would enable us to understand what is meant by it. 
In the first place, how many publics are there? 
Here is the public cared for in private Bill legisla- 
tion. Well, what relation does that body bear to 
the public which managers of theatres aré always 
‘‘respectfully informing,” and otherwise catering 
to? Is apublica united and indivisible body, or 
has it as many different ideas upon a given subject 
as faces? Experience shows us every day that if 
you get three people together and start a’popular 
topic, two of them are sure to differ and perhaps 
: Then there is a public which parades the streets 
on state occasions, and is complimented by the Lord 
Mayor when it yields less 9 a fair average of 
pickpockets, There are also little hole and corner, 
or parish publics, who appear to monopolise the 
enlightenment department, and are appealed to in 


‘that capacity by members of Parliament, vestry- 


men, and others, 

To our thinking all this is a chaotic muddle, but 
until the solution is found, it is enough for our pur- 
pose that out of the multitude of publics there is 
one engaged cogeeny for the Houses of Parliament, 
in fact, ‘* public and local advantage” compose the 
machinery on which Parliamentary private business 
hinges, and all applications for compulsory powers 
are based on that foundation. 


(To be continued.) 





KEATS’ SILK THREAD TWISTING 
MACHINE. 

Tut operation of laying silk sewing threads has, up to 
recently, been performed entirely by hand, with the 
disadvantage that pieces of a given length only, and that 
comparatively short, can} be made. Mr. John Keats, of 
Newcastle—a native of Leek—has, however, invented a 
machine which appears destined to make a complete change 
in the manufacture of sewing threads from neat silk. These 
machines, which we illustrate on page 61, -are manufac- 
tured by Messrs. Greenwood and Batley, of Leeds, who 
exhibited one of them at the International Exhibition of 
1878. The machine is designed to accomplish the twist- 
ing of silk thread, but it possesses the advantage of being 
able to produce a thread of almost any length with quite 
the same regularity, and much greater speed than the best 
hand labour. The machine exhibited was in reality 4 combi- 
nation of two machines, which for manufacturing purposes 
are made separate. The first is the sizing machine, which 
is shown at Fig. 1. Upon this machine is placed the silk 
from the reeling machine. It is wound on to bobbins to 
measure a certain length; three of these bobbins are now 
taken to the laying machine, shown at Fig. 2, and fixed in 
three carriers on the npper end of three small spindles. 
These three spindles are mounted in a frame carried upon a 
larger spindle; the three small spindles have imparted to 
them a rotating motion, and at the same time the whole 
frame is rotated in an opposite direction. The’ effect, of this 
is that the back twist is caused by the rotating of the three 
small spindles, and the laying or twisting together of ‘the 
three strands is effected by the frame which carries these 
small spindles and bobbins being turned in the opposite 
direction. The finished thread is then wound upon a reel 
placed over the spindles. Messrs. Greenwood and Batley 
have constructed a large machine on this principle for one 
of the leading manufacturers at Leek. 





Bripeine tue St. Lawrence.—A company is being 
formed for the building of another bridge across the St. Law- 
rence at or near Montreal. ; 





British CotuMBIAN TimBgR.—Along portions 
valleys of the Columbia, the Thompson, and the Upper Fraser 
rivers and generally on the western slopes of the Gold and 
Rocky Mountain ranges (where the climate is moist) there 
are * ere containing very fine timber, which, owing to the 
difficulty and pears transporting it to the seaboard, will 
ew oy! be valuable for coal purposes. When the 
C Pacific Railway has been built, some of this timber, 
where it is in the neighbourhood of the line, will be avail- 
able for transmission to the prairie country east of the Rocky 


Mountains. 





NortusEn PaciFi0 ppromeesteeAPa eos: fae 
blished at Washington suggesting = n by whi is 
Pied vo rosuscitete, the Northern acific Railroad, The 


Canada in commencing the of 
Pacific Railroad by a route 800 miles north of 
Pacific, is striking out for the trade of Asia b 
from Puget Sound across the North Pacific Ocean. 








[Jan. 22, 1875. 


ENGINEERING. 


64 











ol *Ayrpenb coven x Lm 
N OU100 SY PUY IOMO] 400; Moy B yUNs suq eT * 
MON “Bose Jo comacad 04} UI ‘puouyoIy ye [woo Sur 
-qdvae poousumooel suey ouNEC “IPE —"7200p ("7 “Ar) wospeyr 
“s[[®q O10 UoIt Zarareza09 04/8 
3° “4S OT paw ‘Teoo pood Jo yg ‘oy¥I8 Jo “43 H ‘[¥00 pood jo 
“M FG ‘O4B[s Jo “yy 2 Ov OLot} MOA SIG} YWwouXepay “441;enb 
9W9[[90Xe Jo [¥OO suTEZUOD 4t OfIqm “HoOIG “4 FET oq 04 panos 
®t 9% paw ‘qjourureu: oq} jo zequiem ieddn oq} st s1q3 { ute 
700] USAOG OG} SY UAOTEA 8 FUqM “45 GGT J0 YIdep v 4¥ yonIYs 
seq Aavduiog Sarpeoy oy, —'Sumsyy 1009 wopuvajisunez 
BOP B8z‘990'F 
o10m g/81 Ut moys4s oq} JosSurures you oy, “897895 paztay 
0%} Ul s¥aryeqlepun pvosres yuvjzs0dan ysour eq} 50 ouO st 
[823000 Losier ment OYJ, *20U0 48 |e opeur oq ‘z0AeMoy “ou 
Ta Aviqno sry, “sprer [9948 203 “s]0p 000'0G2 Jo eAnyrpuadxe 
uv oejdure}a00 Luvda0g proiwey [e13090¢ Aoarer mony 04} 
JO SOPOT CYL —7v4;uD Koss Many oY} UO SpPA Jorg 

















“TOALL OFBIG AA OY} OF 4BT9 
1oye woos pav ‘finig sv ry se pee 4yaoqs eq Aquqoad 
T}4 Ouy, Og} pus “poarejie}ue A[quinoavy oq 0} poyodxe ore 
saorje;ueseider esaqy, -paystug oq 4[}2098 [[L& 20 poyotdar0o 
Apearye woeq oavy se Aemjrey 084184 OG} Jo SUOTOES YonS 
oes} 105 uado 0} podin useq seq ‘puyjvez mony ‘puvpyony 
JO FdamIaLeA0F [wLuIAosg oY —shvmpwy puvjwez meyr 

’ “worjonpoad jo 4809 04} Mojoq 
ore Gorgas ‘pouriyze st 41 ‘saotad—saotd mol Area 48 ‘szay1eUr 
UwWeMy uie}sve oq} dodn wWaoIg} st Gorqm ‘ornjovsnavUE 
G19}80m Jo ‘aout Jo yunoUIe eSx8] 043 Jo mre(dazvo wqdiepertgg 
JO SioINPRNAVM ol EF, —epo4L UO4T uVOWOWP oY 7 

“8098}g PO}TTL) O43 UT yI0Mm OTpriq 
Jaquiy, JO suaumeds yseug ey} Jo euo pasopisuco Lup e9t UL 
sem pas ‘srvak 9/10; pooys sug oSpuq plo eqy, “aoyuery 4u 
‘olsmela(y 0G} 890108 eUO Uapoom plo Us jo eovd oy) oy} 
0} @Spuq wort uv jo uorser9 04} poouemmos seq Suedmog 
peorey viavafsuaey oy —abpug uvowowpy PIO ur 



























































‘ZLINRGHO (NNVALUVEA BU ATUgKUO,) 





“GOST oours avak Surpaoad Luv ut s0yeyg paqray oq} ut 47mg 
e3vado} eq} uvq} oromr sum 3 paw ‘yao; O00‘OL F a spavadn 
4q szvak Surpoooid oy} jo 4eq3 Pepeeoxe eSvuu0y sq} 
suo} 96L'Z8h 8K “HLgT ‘Og oun BSurpua avo ywosy 
94} Saranp 4[1q sjessea uvoweMy 30 Uoqying 048301938 eqy, 
“8019819098 0804} UL Popnjout 4ou st ‘su0} CoO'egy 0; SayunoUTE 
oBvuu} 4v0q [VUH) “s40} 9Z9F0I JO g-GLBI 40A0 osvouDNt 
ue Za10q ‘suo; go9'008'F Sf 8[0880A 993849 Poza Jo ueqj}zng 
038301338 TL “G-T98T JO AWK [LAW uvoWeMy oy; fq 
peauiswo00 uolssaidep eq} mos Sutseacces Aprpvoys qnq Ajmoys 
oq 0} savedde Suiddiqs uvowomMy— su LYS uvowoupy 

"4¥om Jaqj¥s yUeMOUL 043 I0y But 
saorzejonb [rer uviS[ogq “yuosead qu tnt euL0o[em fava er a 
siqy, Apex] toy oye [9298 JO 810} 0008 40J tepr0 Uv poutE; 
“qo avy sqIOM Sayesg eyp—Apyjy sof spoy uvibpog 


“PUB[sy W978Ig “IN y Uo TTY 
04} Japan foumny eutremqns ¥ Jo UOIoNsysU00 ey) 40y epuat 
weeq seq [vsodoid y—youuny oursnmgng uvoruoup up 








“7 19038 
40} suvjd og} [[¥ 88 [Jom se ‘pose, 0q [rm ofoefoad Jo Lyouws 
41240 yey} 08 “Tym pepesdoid qeqyany oq syueurtaed 
“x0 04} puv ‘poly w90q cAvy sj0qs Tevwomedre 
“OUND Pel OFUI pozzeamoo oq Avut sund 
wrqa fq savd 4 
‘qoo7 Apavg 48 syueur ! 
“OT COUVEPIO, BOFBIg PoHUQ CYT —sourupig uvorwowy 
‘20¥9'Tg % peyunoure ported cures oy} Satmp 
faedat0o ope RE pomegh ow CL ‘op sem 
[a¥p zong oy | qrqa sdiqs jo sequina ogy 
‘TS 40qme0eq Sujpue ‘skvp way ogy Ul—"]0UnD song oy] 
“SZ8T Jo 
powed Sarpuodsers00 ey} yo #40dx0 Sarpuodsesioo 043 yam 
Pojses} TOD UOT A SHO} 0O'9ZG NOGS Jo eutjoop w syusseId 18404 
SUL 8404 983'129°¢ O1em awak yee] Jo sqyUOM Ue. 
ou} UY wANITjog Moy [vo Jo syz0dx0 og, —yp0p unbpeg 
‘SELON 'TVINO'TOO GNV NOIMHOA 


§ 















































































































































Se rca A 







































































(-ebng onsoddo 908 ‘uondisoveg” 40,7) 


QUNIONG IVINOZIYOH ago STIVLaAd 





M14dVd NANIHOSVH GHOSISHOYS GL ta agq@ionuLsnog 























Jan. 22, 1875.] 


ENGINEERING. 











HORIZONTAL ENGINE WITH VARIABLE EXPANSION GEAR. 
CONSTRUCTED BY THE SACHSISCHE MASCHINEN-FABRIK (FORMERLY R. HARTMANN), CHEMNITZ. 





We have more than once illustrated in ENGINEERING 
machine tools and other machinery constructed by the Sich- 
sishe Maschinen-fabrik zu Chemnitz (formerly R. Hart- 
mann), and to-day we give engravings on the present and op- 
posite pages of a large horizontal engine built by the same 
firm. The general design of the framing is similar to that used 
in most Corliss engines, the plummer block being cast along 
with the frame, and the cylinder bolted on to a flange upon 
the end of it. The whole weight of the machine rests upon the 
brackets under the plummer block and the cylinder. The end 
of the framing nearest the cylinder is bored out for guides. 
The mode in which the connecting rod head is made is some- 
what unusual. Instead of a solid end embraced on each 
side by the jaws of a strap, the connecting rod itself is made 
with two jaws, and a crosspiece dovetailed and bolted into 
the open space at the end. The eye thus formed is fitted 
with brasses and key as usual. 

The air pump and condenser are placed together in a pit 
below the engine, and are worked off a return crank through 
a cast-iron bell crank lever. feed pump is placed on 
the same centre line as the air pump, and serves as a guide 
for its rod. 

The most interesting part of the engine, however, is the 
valve gear and valves. In general design the gear re- 
sembles that of the Messrs. Sulzer, of Winterthur, which has 
more than once been spoken of in these pages ; the details of 
its ents are, however, entirely different. The general 
principle of it is the same as that of the Corliss gear, 
namely, that the motions of the induction and eduction 

















valves are quite distinct, and that while the lead is kept 
constant for all grades of expansion, the closing of the in- 
duction valves, or cut-off, is entirely under the control of 
the governor. 

There are two induction and two eduction valves, all 
of the Cornish double-beat type; the former are placed 
above the latter, and all four open upwards. They have 
narrow flat—not bevelled—faces. They receive motion from 
asmall shaft placed alongside the cylinder, which, in its 
turn, is driven by spur gearing from a horizontal shaft ex- 
tending along the whole length of the engine, and driven 
from the crankshaft by bevel wheels. This shaft runs 
about twice as fast as the crankshaft, and gives motion, by 
a pair of mitre wheels, to the governor, which revolves faster 
still. The speed of the shaft from which the valves are 
worked is reduced, so as to be the sage as that of the 
crankshaft. 

The way in which each induction valve is worked will 


| be easily understeod by a reference to the enlarged eleva- 


tion and cross section of the cylinder on page 64, and is 
as follows: A small eccentric upon the working shaft 
gives a continuous réciprocating motion to a lever consist- 
ing of two plates of iron with a space between them. The 
end of this double lever farthest from the eccentric passes 
freely through a slot in the valve spindle. Between the 
two plates of the lever, and pivotted upon a pin placed 
directly over the centre of the valve, is a steel angle piece, 
or bell crank, of which the horizontal arm lies towards the 
eccentric, and between the sides of the lever, and the 
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vertical arm hangs downwards, and has a projecting catch 
on its lower end. Across the slot in the valve spindle is 
placed a little steel bar, and while the valve is being 
opened the projecting catch just mentioned is kept under- 
neath this bar by a light spring. Just over the two double 
levers there runs a light spindle, which passes along as far 
as the governor, and is with it by levers of the 
ordinary kind. Upon this spindle, and immediately over 
the centre space of each of the levers, is fixed a little arm 
in such a way that when the inner end of the lever is 
raised the horizontal limb of the angle piece shall be 
brought into contact with it. The position of this arm is 
of course regulated entirely by the governor. The ec- 
centric in the engraving is shown descending, the catch 
in gear, and the valve consequently just going to be 
lifted open. When the eccentric gets down a little 
further, however, the horizontal limb of the angle piece, 
which has of course been carried up with the lever, comes 
in contact with the arm on the governor spindle, and as the 
lever still moves upwards, the other limb of the angle piece 
is pressed out of gear, and the valve is closed at once by the 
pressure of a spiral spring in the box above it. The lower 
end of this box is an air cylinder to prevent shock. The 
two exhaust valves are worked by cams placed beside the 
induction valve eccentrics. They are closed by means of 
springs similar to those which shut the steam valves. There 
does not seem any reason why this should not work 
as well as the Sulzer gear, and in some respects it is 
more snugly arranged. The governor iteelf is a “ Porter,” 


a se 
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with the improvement that the upper ends of the arms are 
crossed . 


The “following are the principal dimensions and par- 
ticulars of the engine we have described, and which is 
rated by the makers at 100 horse power: 


metres. ft. in. 

Diameter of cylinder ... o» —0.680 = 2 2.77 
Stroke ” eee ©) = 4 3.18 
Diameter of steam pipe «» 0.160 = 0 6.29 

» exhaust pipe 0.180 = 0 7.08 

2 air pump ... . 0.880 = 1 2.96 
Sweke 4» » . oe 0.650 = 1 9.65 
Diameter of flywheel ... + 6,228 = 17 1.88 

» crankshalt + 0.290 = 0 1141 
Cut-off (in fraction of stroke)... 0 to 8 
Steam pressure ... ooo oe 75 lb 
Kevolutions per minute 38 





STANDARD WEIGHTS AND MEASURES. 

Tue requirements of engineering, chemical, and mechani- 
cal sciences and art, and the demands of commerce, have 
called out some of the most energetic efforts and the most 
refined contrivances in regard to the construétion of balances 
and measures during the last half century. The eighth 
annual report of the Warden of the Standards, just pre- 
sented by Mr. H. W. Chisholm to the Board of Trade, 
consequently presents many features of interest. The 
duties of this department are those of verifying local 
standards of weights and measures, including the much- 
vexed question of gas-measuring apparatus. The depart- 
ment, therefore, eminently affects almost all the scientific 
and commercial relations of the United Kingdom, even in- 
cluding the operations of the Mint. By law all district 
standards of weights and of measures must be reverified 
within five years, and ten years respectively, and provision 
is made that copies of county standards may be locally 
reverified within the same periods by comparison with the 
county sets, provided that the latter have been properly 
justified by the Standards Department. 

It appears, however, that for many practical purposes the 
Act for regulating commercial weights and measures is a 
dead letter. In Great Britain there are eight counties and 63 
towns which have no legal standard of avoirdupois weight. 
Six counties and 44 towns have no standards of measures of 
capacity, and 10 counties and 44 towns have no standards 
of length for the purpose of comparison. In all, 85 counties 
and towns in the United Kingdom are destitute of any legal 
standard of avoirdupois weight; 63 have no standard 
measures of capacity; and 72 are defective in regard to 
standards of length. 

In the verification of local standards during 1874 there 
were 866 cases of defective workmanship or requiring re- 
adjustment, or 13 per cent.’on the whole number examined, 
showing 7 per cent. less than in 1878. Despite all en- 
deavours to control weights and balances, by local au- 
thorities, there is no doubt that an immense amount of bare- 
faced fraud is committed on the retail buyer. In regard to 
this point it may be stated that the legal weight of a chal- 
dron of coals, sold within 25 miles of the General Post Office, 
is determined to be 254 cwt. under the provision of a local 
Act passed in 1831, but coal can be only legally sold by 
weight, while coke, owing to its being iiable to be increased 
in weight by added moisture is to be sold by measure, at the 
tate of three bushels to a sack, twelve such sacks being equal 
to achaldron. Practically, the gas companies find this to 
their advantage, because the tonnage of coals they purchase 
is nearly represented by the chaldron-measure of coke they 
produce. The introduction of the metric system into the 
United Kingdom would doubtless be of incalculable ad- 
vantage as a saving of both time and trouble. It is some- 
what remarkable how deficient most practical men are 
in respect to the decimal system. Ia all our workshops 
“ eighths” and “sixteenths” are of universal use, and we 
fear it will be almost impossible, at least in the present 
generation, to substitute “tenths” for the existing practice. 
By the metric system we should have but three divisions 
—namely, length, capacity, and weight ; but in our English 
system we have not only those divisions, but subdivisions, 
such as troy, avoirdupois, fluid, dry, &c., eith almost one 
hundred other subdivisions according to local custom. The 
perusal of the daily papers in regard to provincial markets 
will afford abundant instances of the kind we refer to. 

The metrical system is based on the supposed relation of 
the length of the fourth part of a terrestrial meridian. The 
ten-millionth part of this was chosen as the unit of the 
measure of length, called a metre. Subdivisions or 
multiples of this afferd all the items of length, capacity, 
&e., all being practically derived from the length of a 
pendulum beating seconds at, say, Paris dr Greenwich. 
It is anusing to compare the simplicity of the metric with 
our own system in regard to equivalents. It seems some- 
what remarkable that a recent regulation issued by the 
Education Department of the Privy Council discourages 
the study of the metric system in its schools, with the ex- 
ception that those children who reach the V. and VI. stan- 
dards for examination should know the principles of the 
system, and be able to explain the advantages to be gained 
from uniformity in the method of forming multiples and 
submultiples of the unit. The only chance that we have 
of finally introducing the metric as a national system, must 
be that of educating our youth in its constant use. At pre- 
sent its employment is only permissive in this country, but 
we learn that in most parts of the Continent its adoption is 





proposed. According to the report before us an attempt 
has recently been made by the Swedish Government to in- 
troduce the metric system of weights and measures into that 
kingdom, in accordance with a suggestion made by the Scan- 
dinavian Monetary Conference in 1872. Resulting on this a 
Bill was introduced to the Diet in 1874, but it was rejected 
owing to the fact that Denmark, Prussia, and England held 
aloof from the system. Of course the absolute truth of the 
metric system, in so far as it relates to the swing and length 
of the pendulum, &c., is open to discussion, but the relative 
value of the system is beyond dispute. 

During the yearsome special verifications were undertaken, 
among which were the standard coin weights, and decimal 
bullion weights of the Royal Mint, a standard avoirdupois 


pound for the Melbourne Mint, metric standard weights for 20 


the Government of India, steelyards for the Superintendent 
of Contracts in the Admiralty, and other similar matters. 
Owing to the difficulty of easily referring to the standard of 
the surveyor’s and builder’s chain, it is proposed to lay down 
a standard of each of these lengths in the space between the 
north wall and the foot pavement of the enclosure in New 
Palace Yard, a position chosen owing to its proximity to 
the Houses of Parliament, where discussions in committee on 
railway and other questions of measurement are constantly 
occurring. We cannot, however, see what practical benefit 
can arise from this arr nt. 

In respect to a mate: intended for future metre mea- 
surement standards, it has been determined that this is to 
be derived from an ingot of platinum and iridium, by which 
all danger of injury in respect to oxidation, &c., will be 
avoided. The ingot was prepared under the direction of the 
International Metric Commission, held at Paris. The fusion 
of these two metals, the most refractory with which we are 

quainted, was effected in May, 1874, when a casting of 
them was made in the grounds of the Conservatoire des Arts 
et Métiers; the total weight operated on being about half a 
ton. 

It thus appears that under the present care of the Warden 
of the Standards, much progress is being made, not only in 
the origination of accurate modes of weighing and measur- 
ing, but also of verifying the standards at present in use. 
Sir Joseph Whitworth, and others, have done much to 
accomplish this result. In the report of the Astronomer 
Royal for 1873, it appears “that arrangements have been 
made by which the ordinary pound weight may be verified 
by any person desirous of so doing at the Greenwich Obser- 
vatory. Absolute accuracy is of course impossible, but 
relative accuracy is comparatively easy of attainment in all 
questions of weighing and measuring, whether for scientific 
or the ordinary purposes of daily life. 











MANUFACTURE OF IRON IN WALES. 
To rus Eprror or EnGInesrina. 

Srr,—All the daily journals are writing in a most d 
style as to our inability to compete with foreigners in the pro- 
duction of wrought iron. And we hear that well-known iron- 
masters, formerly considered as “iron kings,” are curtailin 
their production, and in short there is a general doleful feel. 
ing throughout the iron trade. 

fa days gone by, these “iron kings” knew sufficient of the 

ical work of their business to be able to control and 
cineet their managers. Now we find large establishments 
guided by directors who, from lack of knowledge, have but 
little judgment; and the manager, even though a com- 
—— person, is often unable to carry out what he knows to 
e essential. 

Wales, however, still appears able to sell at the lowest price 
in bad times, and if close study were given to economy of 
production she could make a profit at prices which the rest 
of the world could not compete with. The ores formerly 
used in Wales were remarkably free from phosphorus, but 
owing to large proportions of raw coal being used in the 
blast furnaces, sometimes to the extent of half the fuel con- 
sumed, the pig iron produced contains a larger quantity of 
sulphur than if coke were used alone, and this sulphur 
causes theiron to be “ red short,” that is, rotten when red-hot. 

When going an iron which contains one-half per cent. of 
sulphur, it loses 3 ewt. per ton during that process ; but some 
of the Welsh iron contains as much as 1 per cent. of sulphur 
and loses 4 cwt. Pe ton, sometimes more. In the North of 
England, where they use all coke in the blast furnaces, and 
the iron is therefore comparatively free from sulphur, the loss 
isnot more than 14 ewt. per ton. 

This evil is, however, in some works partially remedied by 
running the molten iron from the blast furnace into a refinery, 
which 1s a furnace like a square tank, surmounted by a 
chimney. This is filled with coke, to keep the heat up, and a 

werful blast is applied, which oxidises the carbon and 

ives it off. The silicon is also oxidised and unites with the 
slag to form a silicate of iron, and a certain proportion of the 
sulphur also unites with the slag orcinder. A further small 
portion of the sulphur is ved in the puddling furnace, 
-_ ape yd with the tap or cinder. 
it the apparent advantages obtained by refining, it 
has, in many works, been abandoned, but onl ss I belisve, 
because the sulphur is not sufficiently lessened, and because 
it is put back again into the blast furnace in the form of slag. 
In order to cheapen the production of rails, the cinders 





from the and puddling furnaces are charged back 
again into the furnace for the purpose of extracting 
from them the iron they contain, and are mixed more or less | final 


with fresh ore. The iron produced from this mixture con- 
tains more sulphur than that made in the first place from 
unmixed ores, and uently the cinders produced from it 
—_ refining and g furnaces are also richer in 
sulphur. 

he bad effect of these sulphurous cinders is partially 





remedied by calcining them and so driving off some of the 
er bear they 6 to the blast furnace. 

think it be to the interest of the Welsh iron- 
masters, were they to turn their attention to preventing the 
entrance of sulphur into their iron, and to the cheap removal 
of so much of it as did, in such a way that it could not unite 
with the cinder. 

With this end in view, the suggestion I am about to make 

0 w lorge iron is some- 

what as follows :—Carbon, 1.60 to 2 per cent. ; silicon, 0.75 

to Lf cent. ; sulphur, 0.80 to 1.0 per cent., and this iron 

would lose about 4 cwt. per ton in the puddling furnace. 

Supposing the iron to cost 50s. per ton, this would represent 

“Sa eieeaie ty € fael and limeato 15 to 
using a uantity o and limestone, say 

A pom ty a pach mm could be produced, containing only 
0.26 to 0.30 per cent. of sulphur, which would lose in the 
puddling furnace not more than about 1} ewt. per ton, worth 
at 50s. per ton, 4s. 4}d. 

The gain of one iron over the other in the puddling fur- 
nace would therefore be 5s. 7jd. per ton. 

From this gain we must deduct the extra cost of produc- 
ing the iron in the blast furnace, which would be some- 
what as fo viz., 3s., and would therefore reduce the 
saving to 2s. 74d. 


s. d. 
Cost of extra coke and limestone, not more 
than eee one eee ose 3 0 
Allowance for extra labour, management, 
and interest, on capital, on account of the 


furnace making less iron eee ove 1 0 
40 
The slag from this qrey iron would contain 
about 2 per cent. less iron than that from 
the present make of white iron, or 44 1b. 
per ton, which at 50s. would be oes 10 
Extra cost of making grey iron over that 
of making white 3 0 


There is, however, one serious drawback to carrying out 
aSee, and it is this: At the same time that the sulphur 
is reduced the silicon is increased, so that the Welsh puddlers 
would not work the iron; it would be too grey or wet in the 
furnace. This nie 4 could be removed by refining. My 
process of refining by chemically acting upon the molten iron 
in a large receiver at the blast furnace with limestone, oxide 
of iron, or other cheap materials, is much less e ive 
the old plan, and better, because it eliminates last trace 
of sulphur ; it need not reduce the carbon, while the silicon, 
being entirely removed, a heat can be puddled in about an 
hour, the same as iron refined by the old process. 

The further saving effected would be: 





s. d. 
ewt. less loss in puddling at 50s. ton 110 
payment to + for sailing sofned 
iron one ove 00 eve 2 0 
Saving of one-sixth in fuel, seven heats 
being puddled in a shift instead of six, say, 
4 cwt. of coal at 5s. per ton ... Poa 0 
Saving in fettling, say, 3 cwt. at 20s. per 
ton oe oe on wo 8 0 
Extra gain in the mill, say, $ cwt. per ton 
at 5s. ove ies see ove 2 6 
Saving in management, repairs to furnaces, 
and general expenses, more iron being 
turned out in the same time .., wo 1 0 
ll 4 
To which add the saving already shown by 
puddling grey iron instead of white... 2 7% 
13 11} 


There is here an ample margin for the expense and profit 
of refining; and the iron uced would be free from that 
defect for which the Welsh iron has so long been famous, 
~ _ shortness. , a 

'y adopting this ion, less pig iron woul ob- 
tained from ‘. blast urnace ; but, pa withstanding this, 
the same quantity, or even more wrought iron, would be 
turned out of the works than is now done with a larger pro- 
duction of pigs. 

The Welsh ironmasters may be said to have a iality 
or monopoly in the use of cinders ; as the Cleveland, Lincoln, 
and Northamptonshire ores, which are raised in the largest 
quantities, contain, unfortunately, a -. tage of 
phosphorus, which enters the pig and ren the iron “ cold- 
short ” or brittle when cold. 

This impurity, as well as the sulphur, goes into the cinder, 
which cannot then be used with the ore in the blast furnace, 
as the iron produced from such a mixture would be both red- 
short and cold-short, and could not stand the required tests. 

ies Se bape: Panay wong who have been induced 
to pure’ some of t! cheap ores, containing phosphorus, 
have found that the quality of their cinders was so impaired 
and, consequently, the wrought iron produced from them, 
that they have been obliged to discontinue their use. 

I remain, Sir, yours faithfully, 
ARgTHuE WARNER. 

21, Leinster-square, eee, London, 

January 19th, 1875. 
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TESTING STEAM ENGINES. Taste SHowrne THe GRowTH oF THE SHIPPING Traps IN THE Port or LonpoN. 
‘“ 4 ——- or ENGINEERING. 
Srr,—On the 17th July, 1868, you were kind enough tof 
insert a letter from me relating Ry testing the peer stom Your. =. of Batered Average Tonnage) No. of | Cleared |Average Tonnage| Total Ton- |Average Ship 
of fom is ono cngnee. Since that time Messrs. Donkin ae » me per Ship. Ships. Tons. per Ship. nage. Tonnage. 
and myse! ve made many experiments in the manner 
described, and from experience | believe this test is even 7 7 i wee ee 96,244 “ 258,279 
—_ ce pot Maan peor ger By cag yen during a 1798 ove yo oo one fobs a y 1iesea . 
prolon ; ease with w it can be made renders r . oe ne ¥ =< ’ 
Ken of ny, emnsng onm engine pie wit vey| 3025 | S32 | tomer | ii | ain | osnon) ip | Haan. | ahh 
little expense. The quantity of water falling over a tumbling- 1855 9.770 | 2'420.586 247 7480 1'948 699 260 4,369,285 253 
bay is not difficult to measure (without photography) when! 199 | 11,177 | 2,981,410 268 8341 | 2'294.633 275 276,043 270 
Snlet and outlet of the condenser are easily ascertained with | 1865 | 11,610 | 3,640,142 314 8093 | 2,627,800 324 6.273.951 | 318 
canine. y = 1870 | 11,009 | 4,089,366 871 7912 | 3,026,916 382 7,116,289 876 
The reasons why I think this system more correct than 1878 11,017 | 4,547,934 413 8626 3,711, 430 8,259,839 420 
mene Oe —— .° ~~ Ist, “ priming” does not | —_____ 
seriously affect the result; 2nd, the power can be correctl river, 98 may be seen by a compari : : 2s 
. . 4 : parison of the Admiralty | announcements which emanated from rincipal makers, 
ascertained and kept regular during the experiment, which | nasts of 1883 and 187 ; for whereas, in the former, the Langloan No. 1 wad reduced 2s. 6d, ma ws x No. 3. 


need not last more than one hour at a time; 3rd, the experi- 
ment can be repeated several times without much trouble. 

‘The system is founded, as described in your article of 
November 3rd; 1871, on the assumption that all the heat 
entering the steam engine can only be got rid of in four 
ways: 

4 Diffusion into the atmosphere. 

2. Water coming from steam jacket. 

3. Conversion into work. 

4. Raising the temperature of the condensing water. 

The amounts included under the first and second heads 
are, to a considerable extent, alterable by clothing the cy- 
linders and pipes, and are so small a- percentage of the whole 
that in comparing different steam engines they may be left 
out of the question. The quantity of heat converted into 
work bears a constant proportion to the power, which 
quantity is well known; and the amounts under the fourth 
head can be asceftained by measuring the condensing water 
and noting its rise of temperature. I hope you will find 
space to describe again the method of doing this, as lately 
improvements have been made in the manner of measuring 
the height of water falling over the tumbling bay. 

If this system could once be generally introduced I believe 
that all mill-stream engines would be tested, and the con- 
sumption of steam used by each of them known, because to 
make a trial no stoppage of works would be necessary ; on 
the contrary, experience shows that more work is done in the 
mill on the day of trial than usual. 

I am, Sir, yours truly, 

Bermondsey, January 19, 1875. B. W. Farry. 

[The subject referred to by Mr. Farey is of very great im- 
portance, and we shall have something to say about it next 
week.—Ep. E.] 


PERUVIAN RAILWAYS. 
‘To tHe Epitok or ENGINEERING. 

S1z,—Referring to the notice in your last number of the 
proposed Lima and Pisco Railway, allow me to state in your 
columns that the many articles of produce mentioned are 
produced in certain valleys only (four or five), and not all 
‘along the coast extending between the ports of Callao and 
Pisco,” which coast is barren and mostly a desert. One of 
the “many difficulties attending the practical issue of the 
scheme,” no doubt, was the nice little round sum demanded 
by the concessionaires, namely, 200,0007. ! 

I, for one, most strongly protest against any such sum 
being extracted, directly or indirectly, from the British 
public, to fill the pockets of the merchants who hold the 
concession, and probably also of a troop of their friends in 
Peru, who aided them in obtaining the concession. I might 
say much more, but will not occupy your space. 

I am, Sir, 
Oxz Wao Knows THE Country WELL. 

January 18, 1875. 











= 


THAMES TIDES. 
To tHe Eprron or ENGINEERING. 

Siz,—To show how important is the development of the 
tide and the duty it performs, the following Table has been 
pene showing the marvellous commercial increase of the 

ort of London, together with the resultant continued +e 
gressive enlargement of the vessels employed therein. i 
tonnage could not have been developed as it has been but for 
the parallel increased range of tide and greater depth of 
low water channel. The continuous increase in the burthen 
of ships make the maintenance and increase of these elements 
more and more important. 

Shortly stated this Table shows that whereas in the last 
century the eof the port nearly quintupled iteelf, it is 
now nearly eight times as great as at the commencement of 
the present century, é.e., the increase is nearly double in 
three-fourths of the period, and the average size of vessels 
transporting this enormous tonnage is more than doubled. 
Again, the tonnage of the Port of London is close upon one- 
fourth of the aggregate foreign tonnage of the United King- 
dom, and to ther with her rival Liverpool, whose tonnage 
is now equal, may be said to deal with nearly one-half of t 
total quantity. These facts are the more significant when 
we that the Thames estuary is a stationary or impro- 
ving one—the Mersey the reverse; and that the determination 
of the Peninsular and Oriental Company to abandon South- 
ampton and sail direct from London, only shows that every 
effort should be made for the continued improvement of the 
river. The funds at the disposal of the Conservancy Board 
are quite inadequate. To obtain a regular low water channel, 
200 yards in width, with a minimum low water depth of 
15 ft., from Woolwich to London, requires still further 
dredging, and should be finished within, say, two years, and 
wou, a large increase in the working machinery, and 





uld require 
on inodinne outlay to remove and bo gr ode this material. 
There are two bars to the contin d 


head of the 20 ft. at low water of springs was below Wool- 
wich, at present, by the removal of shoals, it has been ex- 
tended to above Woolwich and west of Charlton, in the same 
way 16 ft. and 10 ft. at low water have been correspondingly 
extended upwards. 

The first bar to this being available to navigation any 
higher, is the Thames Tunnel, over which there is only 8 ft. 
at low water of springs; the normal depths, immediately 
above and below, being 10 ft. to 12 ft. In the same way at 
Waterloo Bridge, the depth is only 8 ft. at low water, whereas 
the normal depth, above and below, is 10 ft. to 12 ft. 

The great and extraordinary result insisted on in these 
letters—viz., that low water is now lower in London than at 
Sheerness, and at Gravesend lower than either—shows for- 
cibly the modern development of the river. That this is not 
at the same instant of time is transparent; but if the period 
of low water, either in London or at Gravesend, be compared 
simultaneously with the water level at Sheerness, the difference 
will be greater as the tide is rising at the last whilst ebbing 
at the other two. 

I an, Sir, yours truly, 
J. B. Repmay, Memb. Inst. C.E. 

Great Queen-street, Westminster, 8.W., 

January, 4, 1875. 


OUR POLAR EXPEDITION. 
To tHe Epirok or ENGINEERING. 

Srr,—Allow me through your columns to draw the atten- 
tion of the managing committee to the expediency, before 
the winter is past, of making some experiments with explo- 
sive = for the breakin g up of ice. 

The advantages in Arctic navigation of being able on an 
emergency to disperse the ice in the neighbourhood of the 
ship, cannot be too highly estimated. The safety of the ship 
and the very lives of the crew are often in jeopardy from the 
floes and packs that encom the vessel. Explorers 
vividly depict the anxiety and laborious endeavours of all 
hands te cut a passage through the ice fields to enable the 
ship to gain the open water that lay at a comparatively short 
distance off, and thus enable them to escape or secure better 
winter quarters. 

The insertion of a few ounces of gun-cotton, nitro-glycerine, 

or lithofracteur, through a hole in the ice and plugging up 
the hole is a speedy and simple matter. The peculiar 
tenacity of ice is comparatively easily overcome by percus- 
sion, and all these compounds ss the desired detonating 
property to a high degree. Careful observation should be 
taken of the effect of submerging the compounds at different 
depths, as the force of an explosion in water is directed up- 
wards in the form of an inverted hyperboloid, and the area of 
the explosive effects at the surface of the water is in propor- 
tion to the depth of the focus of the explosion. The forma- 
tion of any waves of translation should also be noted, as their 
existence may prove injurious to a ship in close proximity. 
Abel’s com amp -cotton commends itself as 
likely to prove most serviceable, and meet all the conditions 
required as to safety of transport and stowage. Its suffering 
no detriment from cold or water is likewise in its favour. 
As the whole of the arrangements of the e: iticn are in 
Government hands, there can be no objection to the ex- 
periments being carried out by, say, the Woolwich staff, and 
the slight expense entailed be amply repaid by the useful 
information and data afforded—at present unattainable. 


ours truly, 
January 18, 1876. E. A.C. 


[A large number of experiments to test the feasibility of 
breaking up ice by means of dynamite have been made in 
France at ‘ifferent times, by various engineers of the Ponts 
et Chaussées. A detailed account of some of these trials will 
be found in Part III. of the Reports of the Vienna Universal 
Exhibition, page 544.—Ep.E. ] 











NOTES FROM THE NORTR. 
Giascow, Wednesday. 
Glasgow Pig-Iron Market.—There was a quiet market 
last Thursday, and prices ranged between 74s. 6d. and 
74s. 14d. The market next day was very fiat, and only a 
small amount of business was done even at lower prices, the 
forenoon quotations being 74s. 3d. down to 73s. 9d., while 
during the afternoon business was done at 73s. 6d. cash. 
Flatness still continued on Monday, and without any pro- 
spects of improvement. A small amount of business was 
done at 73s. to 72s. 6d. during the forenoon, and in the after- 
noon buyers could not be induced to;offer more than 72s., 
sellers asking 72s. 6d. The warrant market was very quiet 
yesterday, and there was no sign of any recovery from the 
depression. A considerable amount of business was done 
during the forenoon at 72s. 6d. and 73s., closing rather 
easier, being sellers 72s. 6d. net cash. Rusiness was done 
in the afternoon at 72s. 44d, closing a 72s., sellers 72s. 3d. 
Makers’ prices were lowered all round, and the improvement 





eepening of the low 
upwards, which is the natural ross fa of the 


water channel 





which showed itself yesterday forenoon was cut short by the 








1s.; No. 1, 2s. 6d; Eglinton, Nos. 1 and 8, 2s.; 
Shotts, 2s. 6d.; and it was tly expected that further 
reductions would shortly follow. There was certainly some 
improvement to-day, and about 10,000 tons changed hands 
in the forenoon at from 72s. 9d: to 78s., closing buyers at 
73s., sellers 78s. 3d. The market closed in the with 
buyers at 73s. 4}d., sellers 73s. 9d. The following are the 
official quotations for makers’ iron : 


No.1. No. 8. 
s. d. 8, d. 
G.m.b., at Glasgow ew one 75 t0 76 78 to 75 
Gartsherrie ”» ane ae eee 876 760 
Coltness ”» one one one 900 770 
Summerlee ,, ... eee sicad 900 770 
Carnbroe 0 uae ese ‘ike 866 760 
Monkland ,, ow si be 760 740 
Clyde Aner ow 760 740 
Govan, at Broomiclaw eee 760 740 
Langloan, at Port Dundas re 90 0 770 
Calder ” 900 800 
Glengarnock, at Ardrossan ove 876 766 
Eglinton = ose 750 736 
Dalmellington ,, sin 800 740 
Carron, at Grangemouth, selected 876 — 
Shotts, at Leith ... ost ee 876 776 
Kinnell, at Bo’ness one nee 8 0 740 
(The above all deliverable plongtite). 

Bar iron oe eee eee eee 9i. 10 


Nail rods we ove ove 91. 10 
Last week’s shipments again showed an increase, the total 
being 8314 tons as against 7236 tons in the corresponding 
week of last year. 


Disputes in the Clyde Shipbuilding Yards.—Although in 
most of the shipyards on the Clyde trade matters have gone 
forward steadily and quietly since the holidays, in one or 
two certain classes of workmen are not altogether satis- 
fied. On ae the whole of the rivetters in the em- 
ployment of the London and Glasgow Engineering and Iron 
Shipbuilding Company struck work against a reduction in 
their remuneration for piecework. At the present time the 
men are oy at the rate of 10s. for every 100 $-rivets, and 
15s. per 100 for j-rivets. The number of men out is about 
200. The engineers employed by Messrs. Henderson, Caul- 
born, and Company, Renfrew, have accepted their employers’ 
terms, and resumed work at a reduction of wages ranging 
from 5 to 12 percent. The strike lasted for about six weeks. 
The blacksmiths who left the employment of the same firm 
are still on strike. 

The Tay Bridge.—Many persons will regret to learn that 
another delay Lee coca with the Tay Bridge. Owing to 
the difficulty of finding a good foundation in some parts ot the 
channel, the plans are to be altered, and the completion of 
the works will thus be post at least two years. Owing 
to this circumstance operations have been suspended on the 
Leuchars branch, connecting the bridge with the main line. 
This will be a great disappointment to the inhabitants of 
Dundee and St. Andrews epee: but it does not affect the 
certainty of the ultimate success of the scheme. 


Lord Kinnaird and the Highland Soviety.—Lord Kin- 
naird has just published a letter, which he has addressed to 
Mr. D. Milne Home, which will have much interest for all 
the scientific farmers who are members of the Highland 
Society. The Highland Society has of late been unfortunate 
in estranging the Rog ogy of some of its. members through 
the singular action taken on their behalf by those in office. 
In the present case Lord Kinnaird affirms strongly that the 
farmers do not want a chemist appointed, and hints that in 
all probability his appointment would result in the undersel- 
ling of abler men. rse to anal associations 


is recommended in preference to employing a chemist 
specia'ly for the society. As to experimental farming. st 
tions, Kinnaird questions the earnestness of the igh. 


land Society in its desire to establish them, but says 
under proper man ent he would give land for one of 
these himself. The letter is one which will insure much at- 
tention from aga since it is likely to hasten 4 re- 
consideration of the management of the eas and to bring 
about the raising of it from “ antiquated rute” to something 
like fresh activity. 

The James Watt Anniversary.—Following the practice 
which has been observed for the last twenty-five or thirty 
years, the foremen engineers of Glasgow and the Clyde dis- 
trict, held their one Watt ae Dinner _ 
Saturday evening. re was a very large attendance, an 
the chair was oom i ere John Thomson (manager to 
Messrs. Laidlaw and Son, ere ), 
who delivered a very interesting in the 
toast of the evening, “ The memory of James Watt.” Pro- 
minent notice was taken of William Murdoch, the Ayrshire 
millwright, who became one of the ablest of the many able 
engineers by whom Watt became surrounded, and whose 
name is so intimately associated with gas-lighting. 
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We have already illustrated in 
ENGINEERING fhe machinery of two 
out of the three pumping stations 
which were to be found in the Prater 
during the late Vienna Exhibition. 
To-day we publish engravings of the 
pumps in the third—the French— 
station. They were designed and 
manufactured by M. E. Prunier, of 
Lyons, and present several points of 
interest. 

In the French pumping station 
were two of M. Prunier’s pumps, 
placed side by side, of which one 
only is shown in our engra ; the 
two were exactly similar in size and 
construction, and in our description 
we shall for convenience sake speak 
only of one. The well is sunk 
directly below the pump, it is simply 
a cast-iron tube 1 metre in diameter, 
sunk about 17 metres into the ground 
in order to reach the water-bearing 
strata. The sinking of the well was 
conducted—on a system invented, we 
understand, by M. Prunier, and used 
for the first time at Vienna—by means 
of endless bucket chains (like those 
of a dredger) worked by four men, 
and so arranged that the whole ap- 
paratus, suitably guided, sank verti- 
cally into the soil as the gravel was 
removed from the interior of the tube. 
The water is delivered into a large 
tank placed about 14 metres above 
the level of the ground, at the rate of 
400 to 600 cubic metres, or about 
90,000 to 182,000 gallons per hour. 

The pump was placed directly over 
the well, the cylinder over the pump, 
and the crankshaft, with a flywheel 
on each end, over the cylinder. At 
the level of the upper cylinder cover 
is a platform, to which access can be 
had by a stair, which allows the 
crosshead, connecting rods, &c., to 
be conveniently got at. The chief 
peculiarity of the apparatus is the 
construction of the pump itself. It 
has two plungers, of which the lower 
one is attached to a continuation of 
the piston rod (and, therefore, moves 
always the same way, as the steam 
piston), and the upper one is fixed 
upon a tube sliding freely upon the 
rod just mentioned, and fixed at its 
upper end to a substantial crosshead. 
This crosshead works in guides placed 
between the pump cover and the 
lower end of the cylinder, and re- 
ceives its motion (through a pair of 
connecting rods), from crank pins 
placed upon the outside of the fly. 
wheel opposite to the main crank of 
the engine, It is obvious, therefore, 
that the two pump plungers move 
always in opposite directions, either 
towards or from each other. When 
moving towards each other the lower 

unger lifts water which passes 

rn the upper one, when 
moving away from each other the 
upper one lifts the water, while the 
lower one passes down through it. 
Each piston is fitted with three india- 
rubber conical rings, covering orifices 
in the metal cone below, and these 
serve as valves, opening during the 


of the plungers. The diameter of the 
pump is 400 millimetres (15.74 in.), 
and the stroke of each plunger is 
600 millimetres (28.62 in.); the 
capacity of the pump is, therefore, 
equal to that of a double-acting pump 
of the same diameter and stroke, ora 
single-acting one of the same dia- 
meter, and 47.24 in. stroke. The 
work done by the steam upon the two 
sides of the piston is as nearly as pos- 
sible the same, 

The steam cylinder is 600 milli- 
metres (23.62 in.) diameter, and the 
same in stroke. It is fitted with two 


VERTICAL PUMPING ENGINE. 


CONSTRUCTED BY M. E. PRUNIER, ENGINEER, LYONS. 
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BENNISON’S ROTARY PUMP. 


. HYDES AND WIGFULL, LIMITED, ENGINEERS, SHEFFIELD. 
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pressure than. was allowed at Vienna, and cut off the 
steam at one-twelfth. Each valve is worked by a separate 
steel cam upon the shaft, between the crank-web and the 
bearing, the cams being made of such a shape as to open 
and close the valve quickly. An annular space below the 
cylinder is used as a condenser, and two single-acting 
pumps worked from the crosshead serve as air pumps. 
A worse place for the condenser, however, can hardly be 
imagined, for besides that it necessitates an awkward ar- 
rangement of air-pump valves and connexions, the facilities 
which it affords to the passage of heat from the cylinder to 
the condenser, to the injury of the efficiency of both, are 
very apparent. It would certainly be better to carry the 
exhaust steam down through a pipe, and arrange the con- 
denser in or about the delivery chamber of the pump. 

The principal advantages claimed by M. Prunier for his 
arrangement of pump (which is being introduced in this 
country by Messrs. C. Espir and Co., 9, Gracechurch-street), 
are, that the water is always carried in the same direction, 
that there is therefore a total absence of shock, and that 
the working rods are always in tension, never in com- 
pression. The pumps shown in our illustration could make 
from 15 to 50 strokes per minute, according to circumstances. 
At the latter speed the two pumps together would deliver 
about 500 cubic feet per minute. 








LASSOE AND MEYER’S SAFETY VALVE, 

Amone the various devices lately adopted for increasing 
the lift of an automatical acting safety valve, the one re- 
presented by the annexed engraving, constructed by Messrs. 
Lassoe and Meyer, of New York, and patented in this 
country, merits some notice. The peculiarity in the 
action of the spring balance adopted by the constructors is, 
that the load on the valve as it lifts is gradually reduced 
nearly in the same ratio as the steam pressure on the lower 
side decreases, hence the valve is allowed to raise freely. This 
result is in this case attained in the following manner : 
The spring within the casing A is not as usual attached to 
a stationary point, being secured to a pin inserted through 
the vertical arms B of a double bell-crank, The horizontal 
arms C are connected tothe main lever E by means of two 
links D. The fulcrum F of the bell-crank is supported by 
an adjustable bracket G, which may be moved up or down, 
in order to alter the angular position of the arms B and C. 
It should be particularly observed, that the centre line of 
the spring A passes outside the fulcrum F, thus bringing a 
small portion of the power of ‘the spring back on lever E, 
fully counterbalancing the weight of the arms C and the 
links D. It will be seen that when the valve and lever E 
rise, the vertical arms B of the bell-crank move out ; hence the 
distance of the centre line of the spring beyond F is increased, 
while the horizontal distance between C and F is slightly 
shortened, in virtue of the curve described by C during the 
upward movement. The result is, that a greater portion of 
the force of the spring will be transmitted back to E. The 
more the valve is lifted, the more this ratio becomes altered ; 
and by judicious proportioning of the parts, it is possible to 
diminish the force of the spring, exerted on the lever E 
nearly in the same proportion as the steam pressure on the 
valve is lessened. The whole mechanism is enclosed within 
& casing K made in halves, and held together by three bolts 
a. A padlock attached at any point of the joint makes it a 
locked yalye. The toe H with its lever I outside of the 
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casing, serves to ease the valve on its seat. The fulcrum 
F is made a knife edge; all joints are of steel and nickel 
plated, so that corrosion of the movable parts is entirely 
prevented. 






























































To ascertain practically the effectivenes of the arrange- 
ment, a valve of 2.52 in. diameter (5 square inches area) 
was recently tested at the Delamater Iron Works, New 
York. It was attached to a boiler having 250 square feet 
of fire surface and set to open at 30 Ib. pressure of steam. 
While the boiler was working up to its full capacity, steam 
commenced to blow off at 30 Ib., rising to 324 lb. in about 
two minutes. The valve then suddenly lifted to the extent of 

in., andretained this position until the pressure went down to 

0 Ib., when it dropped and closed the seat perfectly tight, 
remaining so for a short period, then blowing off again as 
long as the firing was continued. By lengthening the bell- 
crank, the lift was afterwards increased to 7 in., the valve 
remaining as sensitive as before. 
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FIXING LIFEBUOYS. 

Tue ordinary way of fixing lifebuoys on shipboard is by 
lashings, and it has not unfrequently happened that the 
want of a knife to cut these lashings at the proper moment 
has led to disastrous consequences. A lifebuoy is a thing 
which should be always ready for immediate use by any one, 
for in many cases a delay of but a few seconds in throwing 
such an apparatus overboard will render it useless. Under 
these circumstances we have prepared an engraving of a 
mode of fixing lifebuoys on shipboard, which appears to us 
worthy of extensive adoption. The arrangement is one 
designed by Mr. Henry 8. Harland, of Brompton, near 
Scarborough, a gentleman who has paid much attention 
to apparatus for the saving of life at sea. The engravings 
subjoined show a lifebuoy as fixed according to the pro- 
posed plan, inside the bulwarks of a vessel. From the 
figures it will be seen that the lifebuoy rests at top and 








bottom against two wooden distance pieces a a bolted to the 
bulwark, while on each side it rests in crutches, each formed 
simply of a piece of flat iron bar bent to the form shown in 
Fig. 2, and each fixed by two bolts. A simple hook and staple 








fitted to each crutch Lolds the lifebuoy in place. It is not 
claimed by Mr. Harland that this method of fixing lifebuoys 
is superior to all others; but it is simply put forward as a 
cheap and efficient mode of holding lifebuoys, so that they 
shall be readily available for use at all times, and as such we 
have pleasure in making it public. 


BENNISUN’S ROTARY PUMP. 

WE give, above, engravings of Bennison’s rotary pump, 
constructed by Messrs. Hydes and Wigfull, Limited, of 
Sheffield, and exhibited by them at the late Smithfield Club 
and Manchester Cattle Shows. The construction of the 
pump is so simple that it scarcely requires exp)anation. 
Referring to the left-hand view it will be seen that the 
pump spindle carries a drum having three radial slots 
formed in it, each of these slots being fitted with a sliding 
armor piston. The positions of these pistons in their slots 
are determined by their bearing at their inner edges against 
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guide cams formed on the covers of the pump, and at their 
outer edges against the periphery of the pump chamber. 
For the lower half of its circumference, the latter is con- 
centric with the pump spindle, but the upper part is formed 
as shown, the drum carrying the pistons just touching the 
periphery of the pump chamber at the highest point. The 
action of the pump will be readily understood from this 
explanation and an inspection of the engravings, and it will 
be seen that it can be driven in either direction. The shape 
of the guide cams, it will be noticed, is such that the whole 
of the radial movement of the pistons is effected during that 

of the revolution when they are practically in 
equilibrium, and much friction is thus saved. 








BLOOMING MILL ENGINE. 

Tue subject of our two-page engraving this week is the 
blooming mill engine at the Edgar Thomson Steel Works, 
near Pittsburg, Pa., an establishment of which we have on 
several occasions had to in this journal, and some of 
the plant of which we have already illustrated. The en- 
gine shown by our engraving is of a type which has ob- 
tained a good name in the United States on account of its 
immunity from breakdowns, although it is one which, as far 
as steam consumption is concerned, cannot be regarded as 
economical, The engine illustrated has a 36 in. cylinder 
with 4 ft. stroke, and the flywheel, which is 25 ft. in 
diameter, weighs 50 tons. The whole engine is of massive 
proportions, but the only detail of which we need speak 
here is the slide valve, which is shown in detail by Figs. 4 
and 5. This valve is that known in the United States as 
Hemphill’s balanced slide valve, the valve—as shown— 
moving between the usual face and a relief plate, The 
relief plate is prevented from moving with the travel of 
the valve, by arms extending from its sides interlocking with 
lugs cast on the side of the steam chests, leaving the plate 
free io expand from the centre towards the ends. 

Near each end a stem is tapped into the relief plate, and 
on this stem are two discs, as shown. Between these discs 
is held a copper diaphragm about ,} in. thick, covering the 
hole in the steam chest lid, and secured to the latter by a 
bonnet or cover. This copper diaphragm when not deflected 
is Ys in. above the outer face of the steam chest lid. Bolting 
down the bonnet draws the edges of the diaphragm duwn to 
the steam chest lid, making the joint and securing the 
proper seating of the valve. The area of the inside of each 
bonnet is made equal to the area of the extreme edges of the 
corresponding valve, minus the area required to secure a 
sufficient downward pressure to hold the valve firmly to its 
face. The relief plate is thus held between two forces, the 
pressure of the steam downward on an area equal to that of 
the valve, and the pressure upward on the diaphragm. 

The set bolt, shown at the top of each bonnet, is adjusted 
to leave a space of about ,, in. between its point and the 
point of the diaphragm stem, thus allowing the valve to 
raise from its seat to allow the escape of water from the 
cylinder when necessary. Experience has proven that the 
flexibility of the copper is ample to secure the desired relief 
on the valve, 








CHESTERFIELD AND DERBYSHIRE INSTI- 
TUTE OF CIVIL, MINING, AND ME- 
CHANICAL ENGINEERS. 

General Meerine at CHESTERFIELD. 


A GENERAL ting of the members of the Chesterfield and 
Derbyshire Institute of Civil, Mining, and Mechanical En- 
gineers was held on Saturday week at the Angel Hotel, 
Chesterfield. There was a | attendance, and the President 
of the Institute, Lord Rdward Cavendish, occupied the chair. 

The agenda paper had the following lists of business to be 
transacted : Announcement of new members elected by ballot ; 
discussion of the agrees Mr. R. G. Coke “ On the Pollu- 
tion of Rivers,” Mr. Arthur Stokes “ On the Coal Seam and 
Geology of Suderde,” and Mr. Charles Jones “ On Sewage, its 
Use and Abuse.” The reading of the list of subscriptions 
received from members of the Institute, in pursuance of the 
resolution adopted at the last general meeting, towards the 
erection of the proposed publie hall. The reading of the 

apers, by Mr. Charles T. Owen on “A Method of 

‘ompressed Air as a Counterbalance for Winding Engines, 
and by Emerson Bainbridge “On the Application of Me- 
chanical Power in Colliery rationr.” 

Prior to the commencement of the business 
meeting the list of new members was read over by the secre- 
tanys a 9 uel — — It was as under: Mr. George 

w mith, telegraph engineer, 18 George-street, Not- 
aqhen; Mr. Richard J. Strick, colliery manager, Codner 
Park, Alfreton; Mr. George Oldham, mining student, Tib- 
shelf Colliery, Alfreton ; Student Henry Harrison, engineer's 
assistant, Eastwood collieries, Nottingkemehire. The chair- 
man said the first paper on their list was that of Mr. Coke 
“On the Pollution of Rivers,” which had been read pre- 
viously and was now down for discussion in consequence of 
Mr. Jones not being able to attend that day for the discus- 
tion of his paper on “Sewage, its Use and Abuse.” Mr, 
Coke would, he understood, be glad to have the discussion 
on his paper brought to a close if possible. He himself (the 
chairman) was of opinion that the two contributions he had 
just mentioned opened up one of the most important subjects 


that could by an ibility en their attention. The 
Commission on the Pollution of Rivers had recently issued its 
report, and he was informed that it was therein stated 
that the River Rother, at Chesterfield, was the dirtiest river 
in the kingdom. He himself had been in Leeds a short time 
before, and he had then formed an opinion that there 
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could not be a dirtier stream than the Aire. pages 
was wrong. The way in which rivers were polluted was very 
detrimental to health, and was so important that it was very 
likely that the Government would bring forward a Bill on 
the subj If they did so it would only need the co-opera- 
tion of those interested in dl — and of the people 

enerally, in order to carry the legislation to -a sui 
| ere rs, such as that under notice, materially con- 
dana te the Sorweniin of the work. : 

Mr. Coke remarked that since his paper was written he 
had discovered’ that hé had made an error as to the cost of the 
Staveley Water Works. He had set down the cost of those 
works at 20,0002., but he found that they had really cost 

This 


30,0002. alone would show the real necessity which h 

been felt for g water for the villages supplied 
by these The er then touched: upon the advan- 
tages of the system of drai he advocated, and said that 
Si pes then nest ie Ge very ne oS town in 
which they then were. This must, however, be the inevitable 
result if were allowed to escape from the drains. 


Wherever it did so it would trate even the best con- 
structed dwellings. He trusted the corporation would take 
i i — on the subject, which was of very serious 
to all co: . 
Stokes next made some remarks on Mr. Jones’s paper 
(on sewage), saying that their object was not so much to 
int out the uses of sewage, but of laying bare its abuses. 
What they really wanted was to get rid of it—in fact to send 
it ultimately whence it came. Such — as had visited 
the great Exhibition at Vienna must have observed the many 
different systems on which the water-closets there were con- 
structed. The refuse matter was mainly disposed of im- 
mediately, and in a direct manner, before fermentation began. 
The sewage at Vienna* is carried by pipes to the outside of 
the city, where, on a central spot, are constantly at 
work pumping the air out of the tubes. The closets are 
cleaned by a man going round every morning and letting off 
the matter into a main pipe—almost in the same way as the 
turncoeks in this country go round for the purposes of turn- 
ing the water on and off. Under such a system as that no- 
body could be hurt or offended by a collection of noxious 
substances. Instead of water being used, the air was drawn 
away—a proceeding effectually peeps | stenches. The 
system—or a similar ene—had just been laid before the Liver- 
pool Corporation, but he was not aware of the result. He 
might say that in the winter season the matter was pushed 
through heated tubes, and came out at the end in the form 
of solid matter, being then available for use like bone dust. 

Lord Edward Cavendish (Chairman), remarked that in all 
the observations of previous speakers a good deal had been 
said about sewage, but Mr. Coke in his paper spoke not only 
about the pollution of the River Rother arising from sewage 
but from the washings from collieries. Coal —~ and 
dye refuse could not be turned to any account that he was 
aware of. He wished to be informed whether the coal-wash- 
ing process at various-collieries could not be carried on with- 
out Gachening the stream. 

Mr. Jackson and Mr. Howe both stated that the water 
was used over and over again at Clay Cross, so that the sedi- 
ment remained, and there was no pollution whatever of the 
river. It was possible that where there was a too plentiful 
supply of water it would pollute the rivers. 

terminated the di ion on these papers. 
The Chairman then stated that the next subject was 





afforded by the paper of Mr. Arthur H. Stokes on “ The Coal | had unde: 


Seam and Geology of Suderée,” and invited Mr. Mello to 
say a few words on the question. The Reverend J. M. Mello 
said that only one point struck him, and that was the remark 
that the rocks are not ancient ones. If the rocks at Suderiée 
were not ancient they could not contain coal, as would appear 
from Mr. Stokes’s paper. The remainder of the contribution 
was mostly of interest to mining engineers. If the coal, for 
instance, was deficient in carbon it would not be good for 
firing purposes. He would have liked some information as 
to the quality of the rocks. There was enormous volcanic 
activity in that quarter of the globe—in fact there was at the 
resent time active volcanic action along a line 800 miles in 
length, extending from the North of Ire to Iceland. 

r. Coke said that as all mining populations were fond of 
living in or near towns, it would be very difficult to get men 
to go and work the coal in these isles. He did not think the 
Suderde mines could be made remunerative, except, perhaps, 
by constituting theplace a coaling station for steamers. 

Mr. Johnson stated that in the North of Ireland what had 
formerly been the surface had been found to be covered over 
and coal lying quite close to it. The pillars of the Giants’ 
Causeway rest on clay with rock within 4 ft. Might it not, 
therefore, be possible that the strata at Suderée had been 
formed in a similar manner ? 

Mr. Evans observed that above twenty years ago Mr. 
Campbell bad sunk through igneous rocks in Leicestershire, 
a ad o— a — 

r. Stokes, in reply, said that he ought, perhaps, to have de- 
scribed the rocks at Suderde as 9 pe i of “ancient” 
as mentioned by Mr. Mello. He then described the forma- 
tion of the three kinds of rock—trap, basalt, and dolomite— 
constituting the Suderée formation, and added that he had 
sent a specimen of jasper obtained from thence to a professor 
at the British Museum, who stated that its component parts 
were the same as those of the clay at the Giants’ Causeway. 
If the coal at Suderte were worked he never for a moment 
sup that men would require to be sent from England. 
There would be no difficulty in obtaining workmen from Nor- 
way and Denmark. Since his r was written coal of a 
very inflammable description been found in Spitzbergen, 
thus confirming his opinion. He hoped that when mining 
engineers came across a rock not of the kind usually found in 








* (Mr. Stokes is in error in supposing that the pneumatic 
or Liernur system is generally applied at Vienna. It was, 


however, applied to some of the water-closets at the Exhibi- 
tion. The city of Vienva itself has a very indifferen 
ordinary kind.—Ep, E.) 
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their own ical sections, they would attentively examine 
it, and not hastily conclude that it did not contain coal. 
He unger members of the Institute would study 


geology ‘attentive! , and might mention that there was a mine 
in the Chesterfield district which contained coal, lead, and 
spar, an interesting fact for study and research. The chair- 
i r. Stokes for his able paper, said that 


they would all agree with him as to the necessity of geology 
i in connexion with mining. . 

next business related to the proposed Ste n 

Public Hall, as to which the noble chairman said he da 

collection would be made in the town as soon as the g 


. The total subscriptions now amounted to 


cama ws bn a very aoupene ooty to conan ie 
town. “— appeared to be dead set agains’ } 
posed er I they had a better site many subseriptioes 
could in. 

The Closirman said they must go on now that they had 
taken the matter in hand. 

The (Mr. Howard) then read Mr. Charles T. 
“On a Method of using Compressed Air as a 
Coun ance for Winding Engines,” the reading being 
illustrated by di which were explained by Mr. Owen. 

A vote of thanks was unanimously accorded for the paper. 

The reading of Mr. Emerson Bainbridge’s paper was post- 
poned until the next meeting. The business terminated in 
the usual manner. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MrippLEsBrovueH, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a 
larger attendance than usual at the Middlesbrough iron 
mar! though little business was done. The fact is that 
most of the pig iron makers refused to accept less 59s. per ton 
for No. 3, and merchants did their best to bear the market. 
Many merchants have sold for forward delivery for less than 
current quotations, and have not secured the iron to complete 
their contracts. All the blast furnaces are working well. It is 
not expected that there will be any difficulty with the blast 
furnacemen who have received nbtice of reduction of wages. 


The Finished Iron Trade.—There is no material altera- 
tion in the finished iron trade. Several of the mills which 
have been idle so long are again in operation, and it is — 
that sufficient orders will be secured to keep them going. Rai 
orders are very scarce. 


The North-Eastern Railway Company and the Mineral 
Traffic.—For a long time past the coal and iron trades have 
had good reason to make complaints against the North- 
Eastern Railway Company, who have a monopoly of carry- 
ing power over the whole of the North of England between 
the Humber and the Tweed. Time after time those im- 
portant trades which contribute so immensely to the revenue 
of the company have sought redress, but their grievances have 
lately not even been listened to, the company refusing to re- 
ceive a deputation. Yesterday at Middlesbrough a meeting 
of the North of England we Association was held in 


Owen’s 








the Royal Exchange, rough, and after a full discus- 
sion of the ce which had recently passed between 
the coal and iron trade associations and the North-Eastern 


Railway pes ar relative to the rates on mineral traffic, the 
following resolutions were adopted: “This meeting havi 

r consideration the correspondence that has 
between the various iron and coal trade associations and the 
North-Eastern Railway bee | relative to the rates now 
now charged on mineral , 18 of opinion that the com- 
pany in refusing to receive deputations from the representa- 
tives of such an aggregate body of freighters have virtually 
signified their intention to exercise in a manner calculated to 


seriously age the iron, coal, and allied industries of the 
North of England, the powerful monopoly now possessed by 
the North-Eastern Railway Company. This meeting is 


further of opinion that the traffic arrangements and manage- 
ment of the company are not adequate to the requirements of 
the great and rapidly extending trade of the North of Eng- 
land district, and that the only remedy now left for the 
freighters is to consider the feasibility of organising a system 
of additional railway accommodation, upon a basis perfectly 
independent of the North- Railway.” In order to 
give effect to these resolutions it was decided that a public 
meeting of freighters should be held in Darlington on Mon- 
day, February It is believed that the freighters of the 
North will make overtures to the Midland Railway Company 
to induce them to make a railway into Cleveland, and free 
the district from a monopoly which to say the least prevents 
the development of trade at a which would be much 

reater than the present rate of progress if better railway 
facili ities were afforded. 


Cleveland Institution of Engineers.—The third meeting 
ytd pamee Mine held in ig boletoces is the Royal Ex- 
e , on Monday evening, Thomas Wrightson, +) presi- 
dent, in the eae After the list of now Soeenbore Sad been 
read by the secretary, the president invited discussion. Mr. 
M. Hutchinson’s paper read at last meeting, “‘ On the Prac- 
tical Objections to Reversing Rolling Mills for Plates, and a 

ro) i i ion, Messrs. KE. Williams, 

. A. Jones, E. A. Jones, J. W. Willans, the president, and 
others took part. Mr. Hutchinson, the reader of this paper, 
not being present, the discussion was, on the motion of Mr. 
Williams, adjourned till next meeting. Mr. J. M. Oubridge 
then read a paper on “ The Construction of Foundries.” This 
caused a good deal of immediate discussion, but as all papers 
read are usually discussed at next meeting, this also was 
adjourned till next meeting. As Mr. Martin, of Stowbridge, 
is then to read a paper on the “Galton Stove” for heating 
and ventilating houses, the next meeting promises to be a 


very interesting one. : 


Shipbuilders—On the , Wear, and Tees the ship- 
builders have a good deal of work on hand, and look 
to being kept busy the greater part of the year. 








ENGINEERING, Janvary 22, 1875. 


BLOOMING MILL ENGINE AT THE EDGAR THfy 
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SHIPPING IN 1874. 

THE year that has just gone by has not been want- 
ing in interest for those concerned in maritime 
affairs. . At its commencement the country was 
startled to hear from the mouth of the First Lord of 
the Admiralty, words wliich seemed to imply that 
the Royal Navy was little better than a fleet of 
‘‘dummies.” It is true he had but just taken office, 
and had some old scores to wipe out with the 
Childers-Goschen naval administrators — whether 
he overshot the mark is a matter of opinion 
which does not for the moment concern us. How- 
ever, in spite of his note of alarm, money was 
was not forthcoming, for a great effort to redeem 
the past,‘and the amount of to built during 
the year is not in excess of the ordinary expendi- 
ture, The chief novelty is the Inflexible turret 





water. Her armour is 24 in. thick, and she is in- 
tended to carry four guns of 80 tons each —or even 
heavier guns if they can be manufactured—and to 
steam 14 knots. She will far surpass in powers of 
attack and defence anything before built for our 
own Navy, or for any other navy in the world, Her 
armour will be nearly double the thickness of that 
of the Devastation, Thnadelie, or Fury, and her 
guns will be more than double as heavy. It is to 
be hoped that when complete and afloat she will not 
offend the eye of some roving marine artist with a 
scientific title, and be doomed like the Devastation 
to lie up in harbour as a monument of the ease with 
which Admiralties can be scared in the present day 
-—even when the ignorance and folly of the alarmist 
is patent to every thinking mind. 

ext, after the Inflexible, in point of novelty comes 
the Nelson and Northampton, two fast vessels, 
armour-plated along the greater part of the water 
line, the guns and seamen being entirely unprotected 
against shot on the broadside, but being sheltered 
by an armour-plated bulkhead forward against being 
raked while steaming towardsan enemy. These two 
vessels, which have recently been contracted for to 
be built on the Clyde, are on the same principle as 
the Shannon, commenced during the preceding year, 
but they contain marked improvements upon that 
vessel and — greater security, in thick shell 
plating and traverses between the guns, against 
common shell. They somewhat exceed in size the 
Swiftsure and Triumph class of broadside ironclads, 
and like them are to bé sheathed with wood outside 
their iron skin and coppered. The building of 
the Nelson and Northampton by the present ad- 
ministration is an important feature of the year, be- 
cause it confirms the policy previously adopted, of 
dispensing with broadside armour protection for 
the guns in the second class cruisers for the sake of 
obtaining better security at the water line, greater 
speed, and other important seagoing qualities, 

The last year has also been marked by the large 
number of unarmoured vessels commenced, vary- 
ing in size from little vessels of the Coquette 
class of 400 tons displacement and 9} knots speed, 
to the cruisers of the Bacchante and Euryalus class of 
4000 tons displacement, and 15 knots measured 
mile speed. ‘The smaller vessels, up to and includ- 
ing the Magicienne class of 1800 tons displace- 
ment, are composite vessels, having iron frames and 
two thicknesses of wood planking. Above this size 
the vessels are of iron, but some of them are sheathed 
with wood outside their iron skins. The building 
of wooden ships for war purposes has been entirely 
abandoned. Mr, Barnaby, in his interesting paper 
read before the Institution of Naval Architects in 
March last, announced this fact in the following 
words :—‘‘ We have in fact arrived at this point in 
the history of iron shipbuilding for war purposes, 
that from the smallest gunboat to the largest iron- 
clad, the exemplars of each class have iron ribs, 
wooden ribs are finally doomed,” 

In addition to the vessels commenced during 
1874, the following vessels were in hand, and are 
now approaching completion :—Lhe ironclads Fury, 
of 10,900 tons displacement ; Superb, of 9500 tons; 
Temeraire, of 8500 tons; and the Shannon, of 
5100 tons; and the unarmoured cruisers Shah, of 
5400 tons, and the Boadicea, Bacchante, Euryalus, 
and Rover, of 4000 tons displacement. 

Among those completed during the year, is the 
Raleigh unarmoured cruiser, of 4800 tons, the re- 
mainder being four or. five small sloops of war of 
the Fantome class, of 900 tons displacement. 

Considerable interest has been taken during the 
past year in the armament of unarmoured ships, and 
along discussion of considerable importance took 
place in the columns of a contemporary between 
Mr. E. J. Reed, Sir W, Palliser, and several naval 
and gunnery officers of distinction, as to whether 
unarmoured ships should be oy with armour- 
piercing guns, As might have been expected there 
was a certain amount of reason on both sides. - It 
was shown that in a battle between two unarmoured 
ships a large number of 64-pounder guns would 
probably be more destructive than an equal weight 
of 6} or 12-ton guns, i? most people vill, we think, 
conclude that it would be unwise to deprive all our 
fast unarmoured cruisers of armour-piercing guns, in 
view of the existing number of weakly pro 
ironclads abroad. ; ‘ 

Extensive torpedo experiments were carried out 
at Portsmouth during the past year with. a view to 
ascertain the effect that would be produced on the 
bottom of one of our modern ironclads by the ex- 


of | this 
had 


or the old Government iron 
en docked at Chatham and an iron cellular 
bottom with plating and framework resembling the — 
bottom of H. M. ship Hercules had been built round 
her, so as to offer in all res the same resistance 
to torpedoes as the Hercules would. The results 
‘of the iments were published in ENGINEERING 
i“ 126, 163, 269, 384, of our last volume), 
m which it will be seen that charges of 
500 lb. of gun-cotton, immersed 48 ft. below the 
surface of the water, were loded at horizontal 
distances from the ship varying down to 30 ft. 
without causing leakage or impairing her flota- 
tion. Those experiments showed also that in 
order to block entirely the entrance of a harbour. 
with torpedoes, the latter would have to be placed 
so near each other that in the event of one e ing 
there would be imminent danger of the others being 
exploded in consequence, ipes and other 
pieneenents to = —_ in the Oberon were, 
owever, seriou » and it appeared cer- 
tain that, although the vessel’s hull a not much 
, the shock at the closest distance tried 
would have deranged the machinery of an ironclad 
so as to disorganise her means of propulsion, 

The building of mercantile ships has been on the 
whole brisk, ao ee trade looked somewhat 
more promising at the beginning of the year than it 
did at the end. The chief feature of 1874 has been 
the marked tendency to return fgom steamers to 
sailing ships. ‘This is doubtless due in 
measure, as we pointed out last week, to the ae 
rise in the price of coal and iron within the last two 
or three years. In addition to this, however, the 
rush for steamers immediately after the opening of 
the Suez Canal, and the almost total cessation from 
building sailing ships, caused a glut of steamers in 
the trades for which they were suited, while the losses 
and casualties of sailing ships were not in the mean- 
time adequately supplied. It is also found that 
sailing ships can compete with steamers, even in 
the India and China trades, except in carrying the 
early goods of the season. 

The returns of the quantity of shipping built 
during 1874 have not reached us from alt the ports, 
but the total amount Hyper o reaches about 900 
ships, with a tonnage of 600,000 tons, At the be- 
ginning of 1874 there were in hand, being builtin the 
various ports of this country, excluding some small 
craft, 534 ships, of 561,219 tons, while at the end of 
1874 there were 546 vessels building, of 486,383 
tons. During the first six months of the year 
there were 496 ships of 305,553 tons built, against 
463 ships, of 339,737 tons for the corresponding 
period of 1873. This shows a gain of 83 in the 
number of ships, and a falling off in the amount 
of tonnage of 34,184 tons, At the beginning of 
1874, out of the 534 ships building, 86 were 
sailing ships, amounting to 110,844 tons, 175 were 
wood sailing ships, of 34,337 tons, and the remain- 
ing 273 ships were iron steamers, amounting to 
426,038 tons. At the end of the year 143 iron 
sailing ships were in gress, having a total 
tonnage of 169,725, 175 timber sailing ships, of 
35,620, and the remaining 228 vessels are steamers, 
amounting to a gross tonnage of 280,988. Com- 
posite shipbuilding has shown little or no signs 
of revival, although those built a few years 
have for the most se answered well, and the 
recent high price of iron led some to _—_ they 
would again be adopted to some extent. The great 
centres of shipbuildin ing are still the Clyde, the 
Tyne, and the Wear. Next comes Liverpool and 
— the Tees ; but London shows no signs of 
recovering its once proud position as a mercantile 
shipbuilding port. : 

We gave last week detailed statistics of the ship- 
building on the Clyde for the year 1874, from 
which it appeared there were 225 vessels, of a total 
tonnage of 266,800, built on that river. Com- 
pared with former years this shows an increase of 
5300 tons over 1873, of 42,800 tons over 1872, of 
70,600 tons over 1871, and an increase of 77,000 
Ou,-the Tym he ships built during 

n the e, the s ilt during last year 
number about 70, with -¥ gross of about 
70,000, which is lower than the average of the 
last three or four years, On the Wear the number 
of ships built prot es 1874 is given as 95, and the 


tected | total tonnage as 99,731, being 593 tons less than was 


turned out on the Wear in 1873, and 32,094 tons 


less than in 1872, but it is considerably ter than 
the production on the Wear during ieteonen year. 
Of ships of iar construction 





1874 the most conspicuous are the Bessemer saloon 
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List ov Barris Vassets RerorTap To HAvs BEEN DRsTROYED DURING 1874. as — — re ee mgs me of on 
ventable causes, and showed the great iary 
Foundered Wrecked.- | Abamdoned and | Condemned and os which resulted to the nation through Goons and 
1874 Lott. Missing. Broken up. ae 

death arising from such preventable causes. He 
a drew — to the important = of over- 
Month. No. | Tonnage. | No. | Tonnage. | No. | Tonnage. | No. | Tonnage. No crowding and ventilation, showing that unhealthy 
r = ais < | 3388 — — ~ aar7 ro homes had a direct tendency to —— the morals of 
lanuary .. a ed p the poorer classes ; in most cases driving the feeling 
February .. = <—- iw “se ~ = + tens A of common decency from their lives. fn the read- 
March ov 3, | 60 27 5458 13 3.631 13 ing of the papers and the discussion that was to 

A 11 1,981 2 1,1 ; , i ) — . 

y 18 8,487 7 9,773 81 11,510 15 4,175 ll follow during the conference, he invited a strict ad- 
June 23 2,600 11 2,116 19 6,585 21 7,166 23 herence to facts and their general application, rather 
July «ow 99 7,823 7 | 8607 | #2 | 4866 | 18 6,922 21 than discussing specialties or individual theories, as 
August .. «| 16 6,084 2 ee om | | ae 8 he was sure that the time had come, and that 

ber . evo} Al 4,788 6 876 20 4,162 15 5,661 16 ickl : d lif ich 

—— “! 46 5.197 9 1,902 18 2,814 6 ¥ 16 quicklysomething must be done to make life brighter 
November ., 19 4,648 ft) 991 18 1,958 6 1,188 24 and to increase the welfare and happiness of the 

December .. | 42 | 12,754 11 | 1,860 40 8,263 18 5,970 57 = community in reference to sanitary matters. 
ey " he ‘ Sanitary Condition of Large Towns” was 
Total , ... «| 261 | 60,900 | 93 | 24912 | 298 | 70,867 | 166 | 60,189 38 the first subject brought before the conference. 
meno are carne omy rarer a Dr. Hill, the Medical Officer of Health for Bir- 
Total losses incl er e See oe aes ps 0 , ae? . |mingham, read a r on its sani condition. 
And adding the 253 vessels condemned and broken up, it will be seen that over a thousand vessels belonging to this| ty, prom that iatee riod Birmingham had 


country have been removed from the register during the last year on account of their having been destroyed. 


steamer, and the seme twin-steamer for Channel 
service, the first launched from the yard of Earle’s 
Shipbuilding and Engineering Company at Hull, 
and the latter from the Thames m Works at 
Blackwall. One of the two ironclad ships building 
at Hull by Earle’s Shipbuilding _——- for the 
Chilian Government, the Almirante Cochrane, has 
been completed and has sailed from this country, and 
the other will soon follow. On the Thames three 
of the largest ironclad ships afloat have been 
launched for foreign governments. The Kaiser and 
Deutschland, each of 7500 tons displacement, from 
the yard of Messrs. Samuda, for the North German 
Government ; and the Independencia, of still greater 
size, from the yard of Messrs, Dudgeon at Poplar, 
for the Brazilian Government. This latter ship has 
become universally known and created much in- 
terest, owing to her misfortune in launching, when 
she stuck half on the “‘ ways” and half off, and her 
bottom became crushed up. It was very generally 
believed and reported at first, though steadfastly 
denied in these columns, that she was — 
ably injured, and would never be got afloat, T 
rumours were, however, — to be ———— 
the successful launch of the. vessel on the 1 
September last, since which time she has remained 
afloat until Saturday, the 10thinstant, when she 
was placed in dry dock at Woolwich to be com- 
pleted, and have the damage sustained in launching 
made good. In addition to these there are four large 
ironclad ships now building on the Thames for 
foreign Governments. 

The Royal Commission on Unseaworthy Ships 
completed their labours and issued their final report 
about the middle of the year. A few days before 
the report was presented to Parliament, the second 
reading of Mr. Plimsoll’s Bill came on for discussion 
in the House of Commons, and after an interesting 
debate the second reading was lost by only three 
votes, The chief argument adduced against reading 
the Bill a second time, was that it was necessary to 
wait for the report of the Royal Commission before 
proceeding to legislate. That report however, now 
that it is published, has satisfied nobody. Mean- 
time overloading and unseaworthiness continue. 
The loss of life at sea during the last month or two 
has beenappalling. Mr. Plimsoll and his friends are 

ining strength, and the conviction is gaining 

— that decisive steps must and will be taken by 

House of Commons in the next session of Parlia- 
ment to provide for the better security of the mer- 
cantile marine. 

We publish, above, a tabulated summary of the 
losses during the year 1874. 

The early part of the year was not marked by any 
great shipping calamity, but the closing days of 
1874 will long be remembered for the burning of 
the Cospatrick, ais ship bound for New Zea- 
land, and the attendant loss of more than 400 souls. 
In addition to this we have had the foundering of the 
La Plata, telegraph ship, in the Bay of Biscay ; the 
breaking of the steamer Chusan on a rock off Ar- 
drossan, and the breaking of the steamer Mary the 
same day on a gentle swell in the Bay of Biscay. 
Still later we hear of the foun of the steamers: 
Violet, Russell, Cortes, Berar, Thornaby, and 


that are reported missing have, it is feared 
shared the same fate. : ; 
The sufferings endured by the waifs from some 
of these vessels were terrible in the extreme, and 





the length of time some were able to exist without 
food or drink is almost miraculous. 

Shipping casualties, like accidents ashore, appear 
sometimes to run in groups. A year or two ago the 
greatest disasters ap to attend grain-laden 
steamers, and there can be little doubt that most of 
those vessels which were not heard of after leaving 
port, capsized owing to the shifting of their grain 
cargoes, and went down in mid-ocean. 

Last year the most striking cause of loss appears 
to have been fire, especially in coal-laden vessels ; 
and among casualties not leading to total loss the 
dismasting of new large iron sailing vessels has been 
the most painfully prominent. Comparing the 
number of new vessels built during 1874 with those 
that have passed out of existence during the same 

riod, it will be seen that a greater number of 

ritish ships went out of the world than were ac- 
tually built in this country, although the tonnage 
produced far exceeds the tonnage lost. 





SANITARY CONFERENCE AT 
BIRMINGHAM. 

Tue conference, held at the invitation of the 
Society of Arts on the “ Pollution of Rivers,” of 
which we gave a full report in our issue of Decem- 
ber 18, in our last volume, has been supplemented 
by one of equal importance, convened by the Mayor 
of Birmingham, and held at the Exchange Rooms on 
the 14th of thismonth. The Mayor(Alderman Cham- 
berlain) presided, and among some 900 persons who 
had responded to his invitation, were many eminent 
medical officers of our leading provincial towns, and 
others interested in sanitary matters ; in fact, up- 
wards of 100 corporations, local boards, &c., were 
represented by their mayors, chairmen of health 
committees, and other sanitary district authorities. 
The Mayor, in his opening address, said he believed 
that it was the first sani conference called in 
this country. (Perhaps he had not heard of the con- 
ference held month, to which we have just 
alluded.) After expressing the oe me he felt at 
the numerous gathering which mded to 
his call, he stated that the object he in conve- 
ning the meeting was to endeavour to create a sound 
= ic opinion in reference to sanitary questions. 

e showed that while a sensational feeling was in- 
stantly called out by the occurrence of a terrible 
mine explosion, and simi sudden causes, we 
allowed thousands to die annually in this country 
from preventable causes with the utmost indifference, 
this result being viewed by the community at 
as a mere commonplace affair. Referring to the 
recent outbreak of fever at Over-Darwen, where 
1500 persons were attacked = typhoid fever, and 
upwards of 100 had died through nothing else but the 

eful neglect of sanitary precautions, he stated 
that this was only an accidental instance of hun- 
dreds of ‘‘ sanitary districts” throughout the coun- 
try. He defended generally local authorities who 
had been blamed as the cause, through neglect, of 
such a state of thi contending that in numerous 
cases they had ut insuperable obstacles to 
contend with, and instanced the difficulty which the 
a of Birmingham have had to deal with 
in their recent attempt to get a site for a hospital to 


isolate patients suffering from small-pox. Other 
attempts on the part of the tion to improve 
Birmingham were equally met by local opposition. 





been noted as the most healthy of the large manu- 
facturing towns, but recently not only had its 
mortality become higher, but it had experienced an 
extraordinary development of zymotic diseases. 
Small-pox, scarlet fever, &c., had made the morta- 
lity from these causes greater in proportion to the 
total mortality than that of Liverpool, Manchester, 
Leeds, and Newcastle—towns which have a greater 
total death-rate than Birmingham. The deaths 
from zymotic diseases in 1874 were nearly 24 per 
cent. of the total deaths. Consequently an active 
investigation had been made into the causes. The 
town of Birmingham contained many natural advan- 
tages for drainage owing to the undulatory charac- 
ter of its site, its gravel soil, &c. But these advan- 
tages have been too much relied on, and too much 
had been expected from them ; consequently it had 
fallen into sanitary disrepute. He condemned the 
back-to-back houses, with windows that could not 
be opened, as a great cause of vitiated air, and it 
was absolutely nec that such methods of 
house construction should be abandoned. The 
ventilation of the sewers was defective, hence sewer 
gases entered the houses, More openings from the 
sewers into the streets were required to effect such 
ventilation. Another cause of ill health in Bir- 
mingham was the mode of sew i , which 
at present embraced the abominable midden, fre- 
| an situated close to back doors, and not un- 
requently found charged with filthy liquid, leaking 
through the walls of cellars, and even into living 
rooms, He advised generally the adoption of the 
water-closet system, where possible, and it was im- 
portant to that system to regard equally the place 
of departure of the sewage, as to its wy: nee dis- 
posal in the land or otherwise. Where the water- 
closet system was impossible he would adopt the 
pan.system. He then drew attention to water 
supply, hospital accommodation, and minor causes 
of local nuisance. 

Dr. Davies, the Medical Officer of Health for 
Bristol and Clifton, drew attention to the different 
measures and means necessary for the preservation 
of the health of large communities. The first ques- 
tion was that of the constant removal of human 
sewage, and this was best effected by water-tight 
tubes or sewers, which should be kept carefully 
flushed with water. The next important point was 
that of the water supply, and he condemned en- 
tirely the use of wells in thickly-inhabited districts, 
such being the most dangerous means of spreading 
typhoid fever, as, of all things, it was necessary that 

e water should be absolutely free from human 
contamination. With the exception of three, the 
whole of the public wells in Bristol had been re- 
cently closed, although many private ones were still 
in use, The next important point in‘a large town 
was proper hospital accommodation for the isolation 
of infected cases, In Bristol this had been attended 
to, and the result had been most beneficial ; it had 
been combined, however, with careful sanitary in- 
spection, The death-rate at Bristol was larger than 
it otherwise would appear if the registration was 
differently effected, considering the proximity of 
Clifton, which was resorted to by the aged and in- 
valids in search of health. 

Dr. Goldie, Medical Officer of Health for Leeds, 
read a paper on its sanitary condition. The borough 
comprises an area of 21,572 acres, and has a popu- 
lation of 281,796, or at the rate of about 13 
acre. The annual death-rate was 26 per 1000. He 
then drew attention to the pollution of air and 
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water due to the large manufactures carried on. 
The river Aire is very much polluted from this 
cause. The water supply was good, and the town 
was generally well sewered. He described the new 
sewage works, to which we have referred in preced- 
ing articles, as formerly in the hands of the Native 
Guano Company, but now not in operation, be- 
cause the corporation, after trying many plans, 
havenot yet decided whatto choose. There was agreat 
dearth of habitable houses for the working classes, 
hence cellars are resorted to, leading to both ill 
health and bad morals. He entered into a variety 
of statistics in regard to overcrowding and its evils, 
to which we shall direct attention in another article. 
In conclusion, he pointed out many of the diffi- 
culties which sanitary officers of all kinds have to 
contend with. 

Mr. Deacon, the Borough Surveyor of Liverpool, 
read a paper sent by Dr. Trench, the medical 
officer. ft appeared from this that overcrowding 
was especially prevalent in that city, which had been 
due to the enormous expansion of trade and immi- 
gration from Ireland fora long time past. Cellar 
dwellings and courts were among the active causes 
of ill health in the town. The corporation had 
made great efforts to remedy the evil by getting 
legal powers and other means. They had, as far 
as possible, converted the privies of the lower parts 
into water-closets. He drew attention to the want 
of compulsory power for removing buildings in- 
tended to improve sanitary conditions, by doing away 
with narrow streets and courts, and to other legal 
obstacles to improvements of a similar character. 
It was sbustatel necessary that power to remove 
buildings sce | before 1858 should be given, as 
also to enforce around new houses a sufficient open- 
air space. 

Papers were subsequently read on the sanitary 
condition of Manchester by Alderman Schofield, on 
the comparative mortality of Birmingham and other 
large towns, a subject to which we have already 
drawn attention in our ‘Sanitary Retrospect for 
1874,” in our issue of January 8 (see anée p. 31), 
&c. A discussion ensued, in which the mayors of 
Carlisle, Portsmouth, and of Dudley; Dr. Sand- 
with, Alderman Tatham, of Leeds; Dr. Fergus, of 
Glasgow, and others, took part, the last-named 
gentleman condemning the water-closet system as a 
most dangerous expedient. After a few remarks 
from Dr. Buchanan, the Medical Inspector of the 
Local Government Board, the discussion on the 
‘‘ Sanitary Condition of Large Towns” was concluded, 
The second question before the conference, ‘‘ Im- 
proved Dwellings for the Working-Classes,” we 
shall reserve for another article, together with some 
general remarks on the conference itself. 








THE FRICTION OF SCREWS. 

1. Every piece of mechanism employed for the 
transmission of work absorbs in overcoming friction 
a certain proportion of the work done upon it, and 
transmits only the remainder to the piece upon 
which it itself does work. Thus, a part of the effort 
exerted by the steam in a cylinder upon the piston 
is absorbed by the piston in overcoming its friction 
against the cylinder walls, and is not transmitted 
through the piston-rod; a of the effort exerted 
by the crank upon the shaft is absorbed in over- 
coming the friction in the bearings, and only the 
remainder is available for driving the ship or the 
machinery of the factory, and so on. To overcome 
any given resistance, therefore, by means of an in- 
termediate piece or pieces of mechanism (such as 
links, wheels, shafts, &c.), it is n that the 
effort applied should exceed in some ratio that 
which would be required were there no friction. 

2. This ratio, namely, 

effort to overcome resistance together with friction 
effort to overcome resistance only . 


total effort 
aempategenn , eee BOS t] 
useful effort’ ihe hath 


Called by Professor Rankine ‘‘ counter-efficiency.” 
It is the reciprocal of the “efficiency” (or ratio of 
useful to total effort), and is in general more con- 
venient for practical p —for the resistance to 
be overcome must be known if any calculations 
about the. machine are to be made at all, and the 
effort necessary to overcome that resistance without 
friction can always be readily determined. The 
effort thus found multiplied by the counter-effi- 
ciency gives at once the total effort which is re- 
quired, and which must be provided by the prime 
mover, whatever that may be. 

4. There are few pieces of mechanism commonly 





or, a8 we may put it, 





in use of which the counter-efficiency is higher (and 
therefore the efficiency lower) than the 
screw or worm, and this is the case whether the 
screw coarsely or finely pitched. The least 
value of its counter-efficiency occurs when the 
ee is somewhat more than three times the 

iamete?, but even in this case the lost effort is 
equal to 16 - cent. of that used in overcoming 
resistance, the present article we shall investi- 
gate the relation between the pitch of a screw and 
its counter-efficiency, and after showing how this 
can be determined in each case shall give a Table 
which can be ween for screws of various pro- 
portions to find the gross effort which is required to 
overcome any particular resistance. . 

5. It will be nece for us to examine three 


ratios : (1) the ratio which would be borne by the | po 


effort to the resistance if there were no friction ; 
(2) the ratio borne by the effort to the resistance 
when friction is taken into account; and (3) the 
ratio in which the effort including friction must 
exceed the effort without friction, this last ratio being 
the “‘ counter-efficiency” of the screw. In each case 
it will be assumed that the effort is applied at the 
same point or points as that at which the resist- 
ance is overcome, namely, at a distance from the 
axis equal to the mean radius of the screw thread. 
The actual effort exerted at the teeth of any wheel, 
or the arm of any handle, upon the screw spindle 
will of course be to this effort inversely as the radius 
of the wheel or handle is to the radius of the screw 


6. The process of finding a general expression for 
the ratio we have just mentioned is rendered very 
simple by the fact that the effort and resistance are 
almost invariably perpendicular to each other. It 
will be easily understood by a reference to the 
accompanying diagram, which represents part of a 
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screw thread, purposely drawn to a very coarse 
pitch: a 04 isa line passing through the point o of 
the helix and making the same le with the axis 
as the helix does, so that it is the line in which 
the screw thread would lie if it were ‘ developed” 
on the plane of the paper. Let us consider the 
forces acting at the point o without friction, There 
is first the resistance, which must be known in 
amount and direction, and is represented in both by 
the line oc. There is next the effort acting in the 
known direction o d, perpendicular to oc ; and lastly, 
there is the pressure of the thread against the nut 
acting normal to the surfaces of contact, or in the 
line oe. These three form a balanced system, and 
therefore we can at once find the magnitude of the 
two latter by the construction of the parallelogram 
ofgec. We have now o f,g o, and o c representing 
both in itude and direction the forces acting 
at o, and the ratio of effort to resistance is ob- 
of 
oc 

7. If the angle made by the helix with the axis 
(a oc=g of) be called 6, then 

of c#.§ 1 
oc sin. @ tan. 
But if 04 be set off upon o d equal to the circum- 
ference of the screw, and 4 4 be drawn perpen- 
dicular to o d and cutting a 4 in 4, then obviously 
hb=the pitch, and 
o h_ circumference of screw 


viously 





hb pitch of serew 
or in symbols (if r=the mean radius of the thread), 
=i? 


P 
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The triangle of is similar to the triangle 4 40, and 
therefore 
£0 ean 

=—5= 
But im - 

fg_ 

Samana 6, 


so that we have now for the relation between effort 
and resistance in any given screw, when friction is 
neglected, 


Effort 1 
Resistance ~ tan. @ ~ 


; Pp 
iwr= oa, 
P 








The latter expression is of course the one commonly 
used when the screw is treated as a ‘‘ mechanical 
wer.” The reason why we have chosen to arrive 
at it in this indirect way will be evident from what 
follows. 

8. The case becomes entirely altered when fric- 
tion is taken into account. e have already seen 
that the force normal to the surfaces, and there- 
fore producing friction, is equal to og. The actual 
resistance to motion in the. direction a 4 will there- 
fore be /. 0 g (if f be the coefficient of friction). 
But the coefficient of friction is equal to the tan- 
gs of the angle of repose, Lety o% be thatangle, 

or the particular surfaces under consideration. 


Then if g & be drawn perpendicular to 0g 2 will 


be the tangent to the angle of repose=the coefh- 
cient of friction, and g& will represent the resist- 
ance to sliding in the direction a 4 caused by fric- 
tion. If o& be produced to cut cg produced in /, 
and / m drawn el to co, then g/=/fm will be 
the additional effort in the direction 0 d required to 
overcome the friction. The ratio of effort to resist- 
ance when friction is taken into account is therefore 


= instead of If the angle of repose be 


called 9 then the angle /om=6—? and 
om cos. (6-9) 1 
oe sin. Q—P)~ tan. (6—P) 

9. That g/ or fm represents the effort in the 
direction 0 d required to overcome the friction g & 
may not be evident at first sight ; it will be worth 
while to show in extenso the reasoning by which this 
conclusion is proved. The annexed Fig. 2 is a re- 
duplication on a larger scale of a ve of Fig. 1, 
with the same lettering as before. Thenif kn be 
drawn perpendicular to gk, it is obvious that the 
effort g nis required in the given direction to balance 


Ny uf 
a 











the friction g%. But this additional effort, being 
itself oblique to the direction of sliding, contains a 
component normal to that direction, and therefore 
itself adds on this account to the frictional resistance. 
kn represents the component of the effort gm which 
soomeeet friction, et (=n. tan. ?) is the ad- 

itional friction produced. By drawing pr D- 
dicular to pn we get ar as the further effort re- 
quired to balance the friction  p, this further effort 
9 producing another unbalanced addition to the 

on, 


As this process is continued the successive incre- 
ments of friction, g k, ...mp,...78, &c., be- 
come less and less, and it is obvious that when the 
point / is reached, in which the line g / cuts the line 
kl, they disappear altogether. In other words 
gk...np...r8, &e., form a dimini series of 
which the last term=0. In this way we see that 
the sum gn+ar+r.../, or simply g/, is the total 
oes seated Se eet ee 
additi frictional resistances caused by g # and 
the successive increments of effort. That thisis the 
case is also seen if > De perorare Sof saa 0s 
drawn a ¢ 1 is the friction- 

g component of g/, and as k/t=nhkl=?, 
» rhrtgtie my ?=the ee eee 
tl. Butgk+k t=g t=thecom it ‘parallel 
$0 tha divection aff ae eee f there 


fess, io cunsily sige. tude ogigindl eaeine tad 
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plus the additional resistance (4/) caused by the 
additional effort itself. . 

10. The counter-efficiency of the screw is then 
equal to the ratio given at the end of paragraph 8, 
divided by that found in paragraph 7, or 

1 oe 








tan.(O—) _ _ tan of _ om 
ca | = n.6-2 “oe” of 
tan 6 om 


which expresses, as before mentioned, the ratio in 
which the total work done ox the screw must, solely 
on account of friction, exceed the useful work done 
by the screw. 

11. The limiting value of this ratio in both direc- 
tions, i.¢., whether g be reduced or increased, ‘is 
infinity. For as @ approaches 90 deg., the value of 
of diminishes to 0, while the value of /m (and there- 
fore of o m) is always finite, and can never be less than 
oc x/; in the extreme case, therefore, the whole of 
the effort would be employed in overcoming friction, 
andtheratio ‘tal effort becomes infinite, as already 

useful effort 

mentioned. On the other hand, if 6 be diminished 
until it becomes equal to ?, then g—? = 0, and tan. 
(@-—?) =0 also, while tan, @ remains finite, the 
counter-efficiency again becoming infinite. From this 
latter case we see that if the angle made by the helix 
with the axis be equal to or less than the angle of re- 
pose, no effort, however great, applied in the direc- 
tion o d, can move the screw. We therefore have the 
important general principle that the counter-efliciency 
of a fine-t ed. screw is large use of the 
comparative smallness of the useful effort required, 
while the counter-efficiency of a coarsely-threaded 
screw is large because of the comparative largeness 
of the effort required to overcome friction. 

12. In the following Table are given values of the 
three ratios which volun investigated for a number 
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& |-3 

Effort E 2 

ae tae” _ 

a Tan. 6 @-? Resistance 2/3 

schist atinlney | ts Se 

Without | With | gle 

Friction.|Friction.| 3 s 

| | ro) 

deg. min. deg. min. a, 
0 | Infinite | 8 42 0.0 0.075 | Infinite 
8&7 9 20.0 82 51 0.050 0.125 2.509 
86 11 15.0 81 53 0067 | + 0.143 2.145 
85 14 12.0 80 56 0.083 0.160 1.927 
83 40 9.0 79 22 0.111 0.187 1.684 
80 33 6.0 76 15 0.166 0.246 1.475 
78 41 5.0 74 23 0.200 0.279 1.398 
75 68 4.0 71 40 0.260 0.831 1.825 
71 34 8.0 67 16 0.833 OA19 1.267 
63 27 2.0 69 9 0.500 0.597 1.194 
56 19 15 62 1 0.666 0.781 1.171 
45 0 1.0 40 42 1.000 1.163 1.163 
86 52 0.76 | 82 34 1.333 1.566 1.174 
26 34 0.5 22 16 2.000 2.442 1,221 
14 2 0.25 9 44 4.000 5.830 1.457 
7 8 0.126; 2 50 8.000 | 20.206 2.526 
418 0.075; 0.0 13.833 | Infinite | Infinite 
| ' 





of different values of 6. The first column gives 6; 
the second tan. 6, or 2"! (which is of course 


P 
known for every screw) ; the third @—? ; the fourth 
l 


column shows the corresponding values of ——_ 
tan. 6; 


the fifth those of mOF ; and the last, those of 


tan.( 
__tan. 6 the counter efficiency. The coefficient 
tan.(@—?) 


of friction has been assumed to be 0.075, which will 
be approximately its value if the surfaces are 
thoroughly well lubricated. The angle of repose 
(or angle of which 0,075 is the tangent) is 4 deg. 
18 min, nearly, which is the value assumed for 9. 
13. Examples.—Suppose a worm 6 in, pitch dia- 
meter, and 44 in. pita, overcoming a net resistance 
of 4 tons in a direction paralle] toits axis, and that it 
be required to find the effort if the coefficient of 


friction be 0.075. Here tan. g=nStix 6 19.56, the 





nearest value to which in the Table is 12. From 
column § we see that the effort in this case= Resist- 
ance x 0,160.64 tons at a radius equal to the 
radius of the helix, If it were required to find the 
ratio of the total to the useful effort in the same case, 
or the ratio of the actual effort required to the effort 
found by considering the screw merely as a “ mecha_ 





nical power,” then the last column of the Table 
would be used. For example, we find by column 4 
that the effort without friction is 40.083 or 0.332 
ton, and by column 6 that ratio of total to useful 
effort is 1.927, making the total effort 0.332 x 1.927 or 
0.64 tons, as before. In this case, therefore, almost 
exactly half of the work done in driving the screw 
is absorbed in overcoming friction. 

14. It must be noticed that in this article only the 
friction of the screw thread has been considered. 
In most cases which occur in practice there is, how- 
ever, a further loss due to the friction of the end of 
the screw upon its bearing, or of a collar upon its 
spindle. We have also left out of consideration the 
influence of th@form of the serew thread upon the 
friction. We shall shortly revert to the subject in 
reference to these points. 








PRINCIPLES OF SHOP MANIPULATION 
FOR ENGINEERING APPRENTICES. 
By J. Ricuarps, Lonpon. 

(Continued from page 26.) 

TURNING LATHES, 

Iy machinery the-ruling forms are cylindrical sec- 
tions; in structures other than machinery that do 
not involve motion, the ruling form is rectangular, 
Motion in machinery is mainly rotary; and as 
rotary motion is accomplished by cylindrical parts 
such as shafts, bearings, pulleys, and wheels, we 
find that the greater share of machine tools are 
directed to preparing cylindrical forms. 

If we note the amount of turned, bored, and 
drilled surface in ordinary machinery, compared 
with the amount of planed surface in the same 
machinery, it will be found that the former is not 
less than as two to one in the better class of ma- 
chinery, and as three to one in the coarser class of 
work ; froni this we can see approximately the pro- 
portion of tools required for operating on cylindrical 
surfaces and on plane surfaces, which, assuming that 
the cutting tools had the same capacity in the two 
cases, would be in the ratio of two to one or three 


to one. 


In practice, the truth of this proposition is fully |: 


demonstrated by an excess in the number of lathes 
and boring tools over those for planing. 

An engine lathe is for many reasons called the 
master tool in machine fitting. It is not only the 
leading tool so far as performing the greater share 
of the work, but an engine lathe as an organised 
machine combines perhaps a greater number of 
useful and important functions than any other ma- 
chine that has ever been devised. 

A lathe may be employed to turn, bore, drill, mill, 
or cut screws, and with a strong screw feed, may be 
employed for planing of some kinds. But what is 
still more strange, notwithstanding these various 
functions, a lathe is a comparatively simple machine 
without complication or perishable parts, and re- 
quires no special change in adapting it from one 


pur to another. 

For milling, drilling, or boring ordinary work 
within its range, a lathe is by no means a make- 
shift tool, but performs these various operations 
with nearly all the advantages of machines especially 
adapted to these different processes. 

An ingenious workman who understands the 
adaptation of a modern engine lathe, can build 
almost any kind of light machinery without other 
tools, except for planing, and may even perform the 
planing when the surfaces are not too large ; and 
what is still stranger he may in this way build ma- 
chinery at an expense not much greater than if he 
employed a full equipment of other tools. 

he lathe as a tool for producing helical forms 
would occupy a prominent place among machine 
tools even if it were capable of no other work ; the 
number of parts in machinery that have screw 
threads is astonishing when we consider them ; 
clamping-bolts to hold parts together constitute 
alone a large share of the fitting in machines of all 
kinds, while screws are the most common means 
for increasing power, varying movements, and per- 
forming adjustments. 

A finisher’s engine lathe consists essentially of a 
strong inflexible shear or frame, a runving spindle 
with from eight to sixteen changes of motion, a 
sliding head, or tail stock with a dead centre, and a 
sliding carriage to hold and move the tools, arranged 
to traverse on the shear or frame. 


For a half century past no change of importance | 


has been made in engine lathes, at least no new 
principle of operation has been added ; much im- 
provement has been made in their adaptation and 





capacity, and many details been added to increase 
the convenience of operating upon various kinds 
of work. 

Improvements have been made in the facilities 
for changing wheels in screw cutting and feeding, 
in the use of frictional starting gear for the carriages, 
independent feed movement for turning, arrange- 
ments to adjust tools, and for cross feeding and so 
on, adding no doubt tly to the efficiency of lathes, 
but mainly supplanting the skill of lathemen. 

A proof of this last proposition is found in the 
fact that a good turner will perform nearly as much 
work and do it as well on an old English lathe, with 
a plain screw feed, as can be performed on the more 
complicated lathes of modern construction ; but as 
ye ner of skill is sometimes an equal or greater 
object than a saving of manual labour, an estimate 
as to tool capacity must be made accordingly. 

The special nope of a good lathe or such as may 
most readily affect its performance, are first—truth 
in the bearings of the running — which com- 
municates a duplicate of its shape to the pieces 
turned—second, coincidence between the line of the 
spindle and the movement of the carriage—third, a 
cross feed of the tool at a perfect right angle to the 
spindle or to the carriage movement—fourth, dura- 
bility in bearing surfaces, especially in the spindle 
bearings and sliding track. To these may be added 
many other points, such as the truth of the feeding 
screw, rigidity of the frame, and so on; but such 

uirements are obvious. 

To avoid imperfection in the bearings of the run- 
ning spindle of lathes, or any lateral movement that 
might exist in the running bearing; there have been 
many attempts to construct lathes for the more 
accurate kinds of work, with dead centres at both 
ends, an arrangement that would produce a true 
cylindrical rotation of the piece, but at the same 
time involve mechanical complications and difficul- 
ties which outweigh the object sought; besides it 
has been proved in practice that good fitting, and 
good material in the bearings and spindles, insures 


all the accuracy that ordinary work demands. 


Some lathes are constructed with their carriages 
to move on what are termed V tracks which 
project above the top of the lathe frame, while 
in other lathes the carriages slide on top of the frame 
with aflat bearing. As these two plans of mounting 
lathe carriages have led to considerable discussion 
on the part of different makers, and as its considera- 
tion may suggest a plan of analysing other pro- 
blems of a similar nature, I will notice some of the 
conditions that must be considered in the two cases, 
calling the two plans by the names of flat shears 
and track shears. 

These two plans of -constructing lathe shears 
must be considered first in reference to the effect 
produced.upon the carriage action, such as endur- 
ance of wear, rigidity of the tools, convenience of 
operating, and the cost of construction. 

The cutting point of the tools in both turning and 
boring on a lathe is at the side of the piece or the hole, 
and any movement of the carriage horizontally across 
the lathe shear effects the motion of the tool directly 
and to the extent of such movement, so that parallel 
turning and boring depend mainly upon avoiding any 
cross movement or side play of a carriage transverse 
to the lathe shear. The movement of the carriage 

el to the line of the spindle and the work is 

+ maintained by wearing surfaces at a right angle 

to this horizontal movement, or by surfaces normal 

to the shear top, or to state it in less words the 

parallel movement of lathe carriages in a vertical 

~~ is dependent upon vertical bearing surfaces. 

this respect there is not much difference between 

the flat shears and track shears, except in the angle 

of the bearing surfaces, which will be noticed 
further on. 

A true movement of a carriage in a vertical 
rows is especially important in boring with a bar, 

ut in the case of using traversing tools as in turning, 
and in chuck boring, deviation of the carriage in a 
vertical plane is of but trifling importance com- 
pared to deviation in a horizontal plane. 

To prevent deviation of lathe carriages horizon- 
tally, or across the shear, the two planes of the flat 
shear and the track shear are not much different asa 
rule in the extent of wearing surface, but with a 
flat shear the stress upon the carriage falls but 
one side of the shear, while with V guides it falls on 
both sides. 

The strain in turning, or the thrust of the cut as 
it may a A evden Z cirriage en an 

le of about thirty es from the spin own- 
ard towerd the front of the lathe ; this strain is 
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—_ great, and is of course best opposed by bearin 
surfaces at a right angle to the line of the force, a 
so arranged as to employ the whole strength of the 
shear to resist it. Neither of these conditions is 
filled by the flat shear, as this cutting strain falls 
mainly on the gib at the back.of the ‘athe, and at 
an acute angle with the bearing surfaces ; this 
strain also falls only om sOm@i Side of the bed, and 
unless there are a greavmumber of cross girts, the 
bed has but one-half its strength to withstand the 
thrust of the tool. 4 

With a track shear that has double ways, both 
sides of the shear eqnaby resist the tool thrust or 
cutting strain, and the bearing surfaces stand at, o 
nearly at, a right angle to the line of this force. 

A carriage mounted on V tracks always moves 
steadily and can have no play in any direction unless 
lifted from its bearing, and such lifting is easily 
opposed by adjustable jibs; while a carriage 
on a flat shear is apt to have play in a hori- 
zontal direction because of the freedom it must 
have to secure easy movement. In the case of V 
tracks it may also be mentioned that,the weight of 
a carriage acts as a constant force to hold it 
steady, while with a flat shear the weight of the 
carriage is in a sense opposed to the jibs, and has 
no useful effect in steadying or guiding it. 

Rigidity and steadiness of tool movement are 
notoriously in favour of triangular tracks, so much 
so that nearly all American manufacturers construct 
their lathes in this manner, although it adds no 
inconsiderable cost in fitting. 

It may also be mentioned that V track shears 
usually have ways for the moving head as well as 
for the carriage, which leads to the advantage of 
firmly binding the shear together by fastening the 
moving head, which in effect becomes a strong girt 
across the frame. 

In following this matter thus far, it may be 
seen how many conditions may have to be con- 
sidered in reasoning about so apparently simple a 
problem as the form of ways for lathe carriages ; 
and it shows how abstruse a matter itis to investigate 
mechanical problems even when the premises are 
at hand and seemingly clear. 

Lathes in common use for machine fitting are 
screw-cutting engine lathes, lathes for turning only, 
double geared, single geared, and back geared lathes, 
lathes for boring, hand lathes, and pulley turning 
lathes ; also compound lathes with double heads and 
two tool carriages. 

These different lathes, although of widely varied 
construction and adapted to uses more or less dis- 
similar, are still the engine lathe, either with some 
of its functions omitted to simplify and adapt it to 
some special work, or with some of the operative 
parts compounded to attain greater capacity. 

In respect to lathe manipalation, whichis perhaps 
the most difficult to learn of all shop operations, the 
following hints that may prove of service to alearner: 
At the beginning, the form of tools should be care- 
fully observed; thisis one of the great points in lathe 
work ; the greatest distinction between a thorough 
and indifferent latheman is that the first knows the 
proper form and temper of tools and the latter does 
not, The adjustment and manipulation of tools is 
soon learned by experience, but the proper form of 
tools is a matter of much greater difficulty. One of 
the first things to study is cutting angles, both 
as to clearance below the edges of the tools, and 
the angle of the edge itself for turning, and for 
boring also, which is different from turning. The 
angle of lathe tools is clearly s by di , 
and to construct diagrams for cutting angles on 
plane and cylindrical surfaces will lead to useful 
suggestions. 

A set of lathe tools should consist of all required 
for every variety of work performed on a lathe, so 
that no time is lost by waiting to prepare tools 
after they are needed. An pom Tov twenty-inch 
engine lathe operating on ordinary work will re- 
quire from twenty-five to thirty-five tools, which 
will serve for every purpose if kept in order and 
kept in place. A workman may manage with ten 
tools, or even less, but not to his own satisfac- 
tion, nor in a speedy way. Each tool should be pro- 
perly tempered and ground, ready for use ‘‘ when 
put away ;” if a tool is broken, it should at once be 
repaired, no matter when it is likely to be again 
used. A workman who has pride in his tools will 
always be supplied with as many as he requires; 
it takes no computation to prove that fifty pounds 
of extra cast-steel tools as an ‘investment is but a 
small matter compared to the gain in manipulation 


by having tools at hand. 





To an experienced mechanic a single glance at a 
set of lathe tools is a sufficient clue to the skill of a 
workman who operates a lathe; if the tools are 
ground ready for use, of the proper shape, and 
placed in order so as to be reached without delay, 
the user is at once to be set down as having two of 
the main qualifications of a first-class workman, 
which are order, and a knowledge of tools; while 
on the contrary,a lathe board piled full of old waste, 
clamp bolts, and broken tools, shows a want of system 
and order, without which no amount of hand skill 
will make a workman. 

It is necessary to learn as soon as possible the 
technical names pertaining to lathe work, and still 
more important to learn the conventional modes of 
performing various operations, Although lathe- 
work includes a great range of operations which are 
continually varied, there.are certain plans of per- 
forming each which has by long custom become con- 
ventional ; to gain an acquaintance with these the 
apprentice should watch the practice of the best 
workmen and follow their plans as nearly as he can, 
not risking any innovation or change until it has 
been most carefully considered. Any attempt to 
introduce new modes of setting work, setting and 
grinding tools, or other of the ordinary operations 
in turning, may not only lead toawkward mistakes, 
but will at once put astop to useful information 
which would otherwise be gained from others. 

The technical terms of lathe-work are soon 
learned, generally sooner than they. are required, 
and often misapplied, which is worse than to be 
ignorant of them. 

In cutting screws it is best to ignore that mis- 
taken convenience called a gear list, usually stamped 
on some part of engine lathes. A screw to be cut 
is to the lead screw on a lathe as the wheel on the 
screw is to the wheel on the apindle,.sat Sr work 
man should be familiar with so simple. matter as 
computing wheels for screw cutting, when there is 
but one train of wheels ; they can be computed not 
only as soon as read from an index, but the advan- 
tage of being familiar with wheel changes is very 
important in other cases, and frequently such com- 
binations have to be made when there is no index at 
hand. ‘The following problems may be studied with 
advantage in operating a lathe: the rate of cutting 
movement on iron, steel, and brass; the relative 
speed of the belt cones, whether the changes are by 
a true ascending scale from the slowest, the rate of 
feed at different changes estimated like the threads 
of a screw at so many cuts per inch ; the proportions 
of cone or step pulleys to insure a uniform belt 
tension ; the theory of the following rest for turning 
flexible pieces ; the difference between three and four 
bearing points in centre and following rests; and the 
best means of testing the truth of the lathe. All these 
and many more are subjects not only of interest but 
of use in learning lathe manipulation, and their study 
will lead to a logical method of dealing with other 
problems that arise continually in a fitting shop. 

It is best to learn the use of hand tools by em- 
ploying them on every possible occasion. A great 
mauy of the modern improvements in engine lathes 
are only to evade hand-tool work, and in scarcely any 
case effect any saving except in skill. A latheman 
who is skillful with hand tools will on many kinds of 
light work perform more and do it better on a hand 
lathe than on an engine lathe, while there is always 
more or less that can be performed to advantage 
with hand tools even on the most elaborate engine 
lathes. A Lancashire latheman, in a test made 
at Manchester, a few years since, in facing the 
bosses of wrought-iron railway carriage wheels, ex- 
ceeded the performance of the best slide lathes with 
his hand tools, both as to smoothness of the work 
and in the time required to orm it. Itis no 
uncommon thing for one of these old lathemen to 
lock a slide rest and resort to hand tools on many 
kinds of work when he is in a hurry. 

(To be continued.) 


Drepeine at DunxeRqus.—A public competition will 
take place in Lille, on the 8th of February next, at the Pre- 
fecture, for an important —s having for its object 
the opening, and maintaining by ging, of a deep water 
channel between the head of the jetties at Dunkerque, and 
the harbour of that port. The dredging machines employed 
ought to be able to work in two feet depth of water. In 
competitors can obtain all information i itions, 
&e., at the office of ge Pater pane bom age ype oe Dun- 
kerque. The tenders of such contractors only, will be accepted, 
as have previously shown by proper certi furnished by 
sees eae ing, that they possess dredging 
ee performing the work sequired by the pre- 
scribed itions. These certificates ought to be presented 
before the 1st February to the chief engineer of ports in ‘the 

du Nord, at Dunkerque. 
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nm Suspension Bridge.—' irectors of this com; 
have determined to recommend a divi at the rate of 
20. 158. per cent. per annum for 1874, being an increase of one 
quarter per cent. 

Labour in South Wales.—Intelli from South Wales 
shows a steady determi 
maintain their pg ae toe @ reduction of wages. The 
lock-out expedient is evidently not to be attempted, as several 
furnaces have been blown in. A rumour that the union and 
non-union men onan Ce ype age a 
ing, turns out to ‘oun asimilar report respect- 
ing the colliers and engi at is untrue. The 
enginemen at the latter place are ing under an agree- 
ment at the old rate of wages, but that not cause any 
dissatisfaction amongst the colliers. At the Resolven, Pwil- 
faron, and Maesmarchog collieries, in the Vale of Neath, the 
men are still out, many having got employment elsewhere. 

Coast Signaliing.—An interesting experiment has been 
made 5 Aes: of the Admiralty to ascertain how long a time 
would be occupied in signalling from one elevated point to 
another by coastguards from Portland to Land’s End, a 
distance of over 200 miles: The night was unfavourable — 
misty, windy, and rainy—but the total time occupied was 
only 35 minutes. Ordinary blue lights were used, the signal 
light at one station a ‘on seeing that of the next 


station to the eastward. authorities are well satistied 
with the result. 


Paper Mills at Creech St. Michael.—Messrs W. and J. 
Somerville, of Bitton, near Bristol, are about to establish 
pew mills on an extensive scale at Creech St, Michael, a 

amlet near Taunton, and elose to the Bristol and Exeter 
Railway. It is said that between 200 and 300 hands. will be 
employed in the mills. The Bristol and Exeter Railway 
Company have consented to construct a siding on their line 
for the convenience of the Messrs. Somerville, for which 
accommodation for the transit of their goods they will have 
to pay 7002. ein 

Monmouthshire and South Wales Collieries’ Association. 
—The council of this Association assembled at Cardiff on 


Friday to resort 
ae r at he eee ot meee it roneplalt é 
secrecy, but a ‘eonc 

that AA decisive resolution had been atrived at. The discus- 
sion, which lasted some hours, revealed, it is 


said, the existefive 
of discordant views among’the miembers of the i A 
and the ironmasters appear to’ a lock-out would 
affect their interests very - . The. ‘owas 


eventually adjourned for 4 . 


Pembroke Dock.—The Argentine ironclad turret ship, El 
Plata, Captain Royse, which arrived in the Haven on Sunda: 
with her steering ee a dam by a heavy gale whic 
she had encountered in the Irish Channel, was placed in the 
graving dock at the dockyard on Wednesday, to receive the 
nec repairs. The El Plata was built by Messrs. Laird, 
of Birken’ She is a twin-screw steamer ; tonnage, 1800 ; 
length, 180 ft.; beam, 45 ft.; 180 ‘power; draught of 
water, 10 ft. 6 in.; speed nearly 10 She carries two 
12}-in. guns in the turret, and four 









ones on deck. 

Tue Unton Rattway Ca acon Com- 
pany.—Under the above. ti 1Bpe of a limited 
company is brought befogethe public. ‘The association is to 
be formed for ig the established business of the 
Union Railway Way Works, at Chorley, Lancashire, and 
which for many years pasthas been conducted with great 
success and , One of the main objects of forming the 
present company is to es h i in the 
same manner as the Midland, the ham, the Glou- 
cester, and other wagon companies have done with beneficial 
results, and there appears no‘wéason to doubt that under 
efficient inanagement similar suogess will attend the present 
undertaking. The total capital Of the company is to be 
200,000/., of which 80,0002,halfdmeash and in shares 
—is to be paid to the present propris " 


Tae Insrrrvrion or Crvin BN@rwititite We aro asked 


cumiom of peer a bya a eatin vontroa 


ad 20ch | Robrunry Sthe 12th, 19th, and “1 
y . \ to 
be read on these evenings are respestively, “On u- 


facture of Illuminating Gas from ” by Mr. J. Tysoe s 
“ Experiments on Current Meters,” by 50, mage The 
Modern Method of Constructing the Foundation of B - 

Mr. R. P. T. Logan; “The Isle of Man’ Narrow-Guage 
ilways, by Mr. T. O° 3“ The River Hamber,” b 
A. 8. Moss, and “ On'the Design and Construction of o 
gates,” by Mr. A. E. Baldwin. The chair will be taken on 


each evening at seven o'clock, and ey 4 Mr. 
Bramwell, F.R.8., Dr. ‘F.RB.S., Mr. Woods, Mr. Bruce, 
Sir John Coode, and Mr. hy... e. 


meme he 
CLEARANCE AND CoMPRESsION IN STEAM” 
Ereata.—. 


“ 716” read 719," and for “5 cent. 


7 per cent.” In 10th line below Table for “possibly” 
read “ positively.” Page 43, line 30, for “ aie? ” read 


¢ rrr’ ad Page 43, for “{ (log. 11—log. 9, &e.,” read 
“—{ (log. 11—log. 9, &¢.” In lowest line of column and 5th 


line of next col for “r*,” read “t_ *.” It may be noted, 


cme 43 the i er hisekrmctdehe 
ex ac, a b, and ¢ respectively for 
icra bagven tee Dona andcc,aa hea 
ecand fc, at the spoken of. In the dia- 
gram Fig. 7, each of the no ree value 
i there being thus 20 subdivisions in 





7 


of 0.05 in the 
the ordinate represents the log. of 10. 





76 


ENGINEERING. 





[Jan. 22, 1875. 





TWEDDELL’S PORTABLE HYDRAULIC 
RIVETTER 


WE give below a couple of engravings showing a very 
handy mode of mounting Mr. R. H. Tweddell’s portable 
hydraulic rivetter which has lately been adopted. Of the 
rivetter itself it will be unnecessary that we should sey 
anything here, as it has already been fully described in 
our pages, and we have several times had occasion to speak 
of its great handiness and of the excellent character of the 
work which it turns out. In the arrangement we illustrate, 
the rivetter is, as will be seen, mounted at the centre of a 
curved rack which forms rather more than a quadrant of 
acircle. The tie bars of the rivetter are each grasped by 
a curved bracket in bearings or trunnions, the 
trunnion of one bracket turning in a suitable bearing at the 
end of astraight arm extending from one end of the rack, 
while the other bracket turns in an eye or socket formed on 
the inner side of the rack, as shown, The trunnion of this 





is given by the curved rack. The rivetter is slung 
crane-chain, or other suitable support, by a small 
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the 
the rivetter in two such positions at right angles to each 


ZF 





‘ arrangement we have described is altogether a very 


HORIZONTAL ENGINE. 


CONSTRUCTED BY MR. H. R MARSDEN, ENGINEER, LEEDS. 





neat and ingenious one, and it gives every facility for ad- 
justing the rivetter for different classes of work. The 
apparatus is constructed, we should add, by Messrs. Field- 
ing and Platt, of Gloucester, who are also the makers of 
Mr. Tweddell's portable rivetter. 





MARSDEN’S HORIZONTAL ENGINE. 

We illustrate, above, a type of horizontal engine now 
being constructed by Mr. H. R. Marsden, of Leeds, for 
driving his well-known stone breakers. The general design 
will be at.once seen from the engraving. The engine has a 
14in. cylinder and 24 in. stroke, and it is fitted with gun- 
metal expansion slides working on the back of the main 
slide, the expansion valves being adjustable by a right and 
left-handed screw so as to vary the cut-off from one-eighth to 
three-quarters of the stroke. The crankshaft is 54 in. in 
diameter and the crank is slotted out of the solid. The 
flywheel is 6 ft. 6 in. in diameter and turned on the edge 
to receive a belt. The crosshead is of wrought iron and all 
pins and joints are of steel and hardened. The engine is 
fitted with a high-speed governor, and the nominal work- 
ing speed is 100 revolutions per minute. The engine is of 
a plain substantial pattern with large bearing surfaces, 
and it will, no doubt, do good work. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Price of Coal in Hast Derbyshire.—The Dronfield 
Colliery proprietors have just increased the price of best coal 
1s. 6d. per ton, and inferior qualities 1s. per ton at the pit 
bank, where best hards are now quoted 15s. It is supposed 
that the addition is only destined to be temporary. 

Opening of the Wor and Ma ld Railway.—The 
new line of Soney  btaneg Worksop nod Manohla worked 
by the Midland and in connexion with its system, was for- 
mally opened for goods and mineral traffic on Monday. A 
special train ran on that day from Mansfield, leaving the 
pointemen at their boxes, &c. The passenger traffic will, in 
all probability, be inaugurated on February Ist. 

The Leeds Joint Railway Station.—A good deal of property 
baving been ired the g d is now being cleared on the 
station sides of Bisho and Neville-streets, Leeds, and 
elsewhere, in order to w of the developments, extensions, 
and improvements in connexion with the new station of the 
joint railway companies at Leeds. 

The Sewage Question at Barnsley—The Barnsley Town 
Council hes eodened the report st har. Bailey Denton, on 
their sewage question, to be see mee The report, 
after dealing with the various methods of disposing of sewage, 
ane me toe of oe acres in area suitable for 





sewage. The estimated cost of the works 

for this purpose was put down at 17,770/., liable to be in- 
creased under certain circumstances to 23,200/. 

Rotherham Water Improvements.—In consequence 





supply entirely and to rely solely upon the Morthen 
aoe mae It is also proposed to take p ings against 
the R Sanitary Authority, which is said to be responsible 
for the pollution of the reservoir by sewage. 


Projected Great Railway Improvements at and near 
8 .—Last week the deputation from Sheffield, which 
had waited upon the directors of the Manchester, Sheffield, and 
Lincolnshire Railway, relative to the recent great traffic 
block, made its report. The directors had stated that they 
contemplated widening the Bridgehouses tunnel, in order to 
give space for two additional lines therein; making new and 
very extensive sidings both east and west of the town; 
doubling the line from Chapeltown to Meadow Hall ; doubling 
the line between Broughton Lane and Tinsley; extensions 
from Aldam Junction to Wombwell, and perhaps to Mexboro’ ; 
larger and more numerous sidings at Woodhouse, Worksop, 
Woodhead, and Penistone; besides a double platform at the 
Victoria Station, Sheffield, to cost altogether between 
350,0007. and 400,0007.. Mr. Walker (of the Wharncliffe 
Silkstone Collieries), said they were losing a day per week 
owing to the bad supply of wagons and insufficient accom- 
modation. He believed that the Midland Company had 
already seriously considered the desirability of buying up, on 
“reasonable terms,” all the wagons belonging to private 
owners, in consequence of the foley and losses incidental! to 
the cumbrous shunting operations. 








Tue OtpHaM Scuootn or Scresce anp Art.—At the 
Oldham Town Hall last Wednesday week, Mr. J. T. Hibbert 
distributed the prizes won during the past year by the students 
of the Oldham School of Science and Art, which is held at 
the Lyceum in that town. Mr. W. Richardson presided. 
After some opening remarks from the Chairman, Mr. Thomas 
Bailey, on behalf of the committee, read the annual report, 
which stated that the school was now nearly 250 per cent. 
larger than it was six years ago, and some of the classes were 
so well attended, as to render greater accommodation neces- 
sary. One hundred and eighty-three successes had been 
recorded in the science and art examinations during the past 

ear, showing, as compared with 1873, an increase of 68. 

he total money value of the prizes gained was 501. 183. 
During the year, Mrs. Platt, of Werneth Park, had given 
10007. for the establishment, in connexion with the school, of 
scholarships which should perpetuate the name of her late 
husband, as a friend and benefactor of the institution. Mr. 
Hibbert having distributed the prizes, said that the progress 
of the school ought to be highly satisfactory to the people of 
Oldham. He had recently toon surprised to find that since 
the formation of the institution ten years ago, something like 
1050 students had gone through its and these students 
had during that time = 913 successes. They had carried 
off two gold, seven silver, and six bronze medals, which had 
been open to the competition of all parts of the country ; four 
Whitworth Scho ips of 1001. each; two Whitworth 
Scholarships of 261. each; one studentship of the Royal 
School of the Mines ; one geese ren te Soe astesy of Sete 
and the Union of Lancashire and Cheshire Institutes too 
numerous to mention. This did credit not only to the com- 
mittee of t, but still greater credit to those who 
had bad the management and teaching of the students in 
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latter is drawn across it; and this continues until the 
motion of the table transports the object out of the action 
of the grinder. The workman then gives the hand wheel, 
shown at L,a part of a turn, thereby moving a fine screw 
which pesses through an arm on the table, thus slightly 
elevating the latter, so as to give new surface for the 
tool to take upon. The handle J being shifted, the work 
travels back under the wheel, and so the operation is ao 
as often as is desired, or else a new article is substituted after 
one passage under the emery. To avoid injury to tools and 
workmen, a small suction blower, with the necessary pipe 
aad an enlarged receptacle in rear of the wheel, is provided, 
and so arranged as to draw away all dust, while the hood 
through which the exhaustion takes place is, at the same 
time, so as to be easily removed for setting the work. 
For fom = similar eal articles, a iy see - (see 
sample foreground of the engraving) is . 

The machine, it is claimed, Gee of using the wheel to 
its full@apacity, while protecting the same against uneven 
wearing, tendering the loyment of a diamond tool 
unnecessary. The cut made is much deeper than has 
hitherto been considered to accomplish by the emery 
grinder. The manufacturers alsoclaim that i articles 
in which first quality iron is used, on account of its being 
more easily worked, the use of their wheel will soon save 
enough valuable metal to pay for a machine. From a careful 


examination of the 7 these advan appear to be 
well substantiated. For the engraving of 
the machine above described we are inde! to our con- 


temporary the Scientific American. 








FURNACES FOR WET FUEL. 


On the Efficiency of Furnaces Burning Wet Fuel. As De- 
termined by Experiments on a Large Scale.* 
By Professor R. H. Taurstrox, Member of the Society. 
(Continued from page 50.) 

26/°Tne total quantity of heat derived from the fuel and 
taken uP by the boilers can now be divided into two portions 
and each calculated. 
The: total weight of steam produced was 73,125 x .9353= 


398.8. 

he total weight of water primed was 73,125 %,0647 = 4781.2 

The mean ure at which this steam was formed bein 
71.41b,, we find its “ total heat’ per pound to be 1210. 
thermal units, and the heat..communieated to each pound of 
feed entering at 190deg, and evaporated at this pressure, 
1020.6 units. The average heat received from the fuel by 
each pound of water not evaporated was 127 thermal units. 

Then 68,303.8 x 1020.6=69,802,712.3 units, 

and 4,731.2x% 127.0= 6008624 ,, 


Total heat from the fuel=70,403,574.7 thermal units. 


Total heat per cord tan OMG STE =9,143,921.4 units. 
26. The usual standard, as generally accepted by engineers 
in examples of this kind, is the evaporation of 1 ib of Sane. 
at the boiling point, and under ressure. 
The heat required is the latent heat at a3 deg., or 966.6 
thermal units per pound. We have, therefore— 
Kquivalent e ion, by one cord of wet spent tan, from 
212 deg., under heric pressure : 
9,143,821.4_.,. 
Lee ~ = 9459. . 
$68.6 9.2 lb. of water 


27. Under these conditions, 101b. of water would be con- 


sidered a fair e tion per pound of coal, and in this 
example, therefore, the furnace utilised from each cord of tan 
the equivalent of 946 Ib. of coal. 


28. A quantity of the tan was placed in a “ frnit jar,” and 
hermetically poo. fg This tan at carefully RE: Pro- 
fessor Geyer, at the Stevens Institute of Technology, dried 
by exposure to the air in the study of the writer for one 
week, and then again weighed by Professor Geyer, in the 
presence of the writer. The weights, before and after drying, 
were respectively 656.8 grammes, and 268.8 grammes. This 
fuel contained, therefore 59 per cent. water, and but 41 per 
cent. woody fibre, 

The weight of a cord of this tan, measured in tho leach, 
and then well dried in the fir, would be 2233.56 lb., 
and the equivalent evaporation faery becomes 4.24 plus 
that of the water contained in fuel, say 1.44, or 5.68 Ib. 
water = pound of combustible. 

29. The determination of the temperature of chimney flue, 
or of the escaping gaseous products of combustion, is thus 
made. At the 0! ‘50 lb. of water were heated 
from 65 ceg. to 119deg. Fahr,.a. ‘of 5ideg., by the 
cooling of a mass of iron we from an unknown 
temperature to 119deg. Fahr. amount of heat com- 
municated to the water was 50X54=2700 thermal units. 


Each pound of iron, therefore, parted with “TO ts units of 


heat. 

The specific heat of iron is given by Wattsas Q112, It 
requires, therefore, the cooling oi Ib. ot irom through 9 deg. 
of temperature to heat a pound of water i deg. The ie Ei 
the case idered, must, therefore, have lont 48><9=405 deg 
when cooled to 119 deg., and its original temperature, and 
that of the escaping gases in the flue, must hare been 
405 deg. + 119 = 524 deg. The second observation, in a 
Pa ws ~9Ey gives the temperature of the chimney flue at 

Watts gives 315 deg. Centigrade, 599 deg. Fahr., as a 
proper temperature with natural draught. Rankine gives abso- 


lute temperature of external air multiplied by ; as the 
temperature giving most effective draught. In this cas , 











* Paper read before the American Society of Engineers. 





therefore, in which the average temperature of the air was 
74 deg., the best temperature of chimney would have been 


(28-5 )—tor= os deg. 


80. The minute inaccuracy of the results thus obtained, | 


which is due to changes of the specific heat of water, and of 
metal, under varying temperatures, is of no practical im- 
portance. As the vessel containing the water heated was of 
wood, in each case, the usual correction for heating the 
vessel when metallic becomes of no importance also, and the 
weight of the thermometer being insignificant in comparison 
with that of the water, that correction is unnecessary. This 
method is of great value as a last resort, in absence of other 
good heat ing appli 

81. The second furnace which was experimented upon by 
the writer, was of the form known as the “ Crockett.” 
This f rm of furnace is shown in Fig. 2 (page 49), and that 
here described was of the same general form as that illustrated, 
differing principally in its arrangement of bridge walls. 

In this example two furnaces were constructed side by side, 
each having a grate surface of 4 ft. x6 ft., the total grate area 
—_ being 438 vo a feet. coil neil 

e grates were of cast iron, of ordinary form, set 0 closely 
that none of the wet fuel could fall through into the ashpit. 
It was stated that it was not int>nded that the charred tuel 
should fall through and burn in the it. 

During this trial, however, more or burning tan was 
continually falling into the ashpit and burningthere. This, 
undoubtedly, assisted, in some degree, in the desiccation of 
the wet fuel, by direct radiation of heat, and by heating the 
entering sir as it passed over this bed of hot coals. To this 
extent the furnace resemblei, in its action, the Thompson 
furnace, already described. 

Above the gates a brick arch was turned, as shown, against 
which the products of combustion impinged and the heat 
radiated from the burning fuel on aoe! ing this 
arch at & eee ne ry assisted process of desicca- 
tion of pers iy when first in, by strongly radiating 
upon it the hens she ms tp Bran on pe ere: 
intense. From the furnace the gases passed directly into the 
flues beneath the boiler. 

32. The tan, wet from the leach, was char, al fee 

° 
from 





naces the doors in the front, as in all usual 

furnace, and the process of “ firing” differed but 

that usual with thin fires, where coal is used, The fuel was 
thrown in at intervals of between five and eight minutes, the 
furnaceman taking care, first, to fill all holes in the burning 


tributed and very thin layer of fresh fuel. ( 

was quickly dried by the of the burning fuel, over which 
it was spread, and by the heat radiated from the hot furnace 
arch above it, and, taking fire, burned freely. No spéecial 
effort seemed to be made to obtain ‘‘alternation” in working 
the furnace, but the irregularity with which the fuel burned 
at different parts of the grate perhaps, secure something 
of this effect. 

33. The fuel was measured in the leach, as in the previous 
ease, and about a half leach; measuring 4} cords, was burned, 
during the trial, between 8,a.m. and 6 p.m, The actual 
working time was 9 hours, the work being stopped from 12 m. 
to 1 p.m. 

si The tan bark burned was hemlock, mixed with some 
oak. Dyed Eke a. hoter material pee yy used in the 
other trial. It was more cleanly ground, sce ess “ soggy,” 
and had a much better colour. . 

35. The boilers used here were two in number. One was 
an old-fashioned “ Cornish” boiler, 4 ft. in diameter and 18 ft. 
long, with one 24in. flue. The second was 6 {t. in diameter, 
with four 18 in. flues; the total length was 15 ft. The gases 
from the furnace.were led under the boilers, and then, with 
a double returm through the boiler flues to the chicney, 
The total heating surface, reckoned.as before, was very closely 
700 square feet. 


mass, and, next, covering the whole with a evenly dis- | transfer from the fuel to the boiler, 
: This freah charge | x t 


86. ‘The flues were stated to have bean. so long in use with- | * 


out cleaning, that the drau, 4 what im by the 
povdiene oor of ashes Seleesh the bel gre 
rapidity of combustion was some The two 
trials are, therefore, both to be taken as representing less 
than the maximum capacity of the furnaces. 

37. The trial was made by a somewhat similar method to 
that adopted in the one already ibed: The quality of 
steam was determined similarly. The water was measured 
differently. In this case the capacity of the feed pump ex- 
ceeded several times the requirements of the boiler, and the 
co absolutely reliable means of determining the quantity of 
fuel seemed te be to measure every d going to the pump, 
thus evading the uncertainty g any attempt to 
secure regularity in the action of the latter. 

38. A barrel was fitted to the suction pipe of the pump, 
and saameleré of the Mechanical Laboratory of the Stevens 
Institute of Technology was stati with a hose to fill it 
with water, when it became'empty, and to keep an account 
of the number of barrels used, while en employé of the pro- 
prietors of the tannery, stationed at the pump, checked the 
account, All of the water fed into the boilers during the 
trial was thus measured, and at the close of the trial the 
barrel was taken out, filled on the scales, and the weight of 
its contents determined. — 

39. There was no opening into the chimney flue through 
which the escaping gases could be reached, and their tem- 
perature was not determined. 

40. The amount of smoke issuing from the chimney of this 
furnace was considerably greater than was ouput at the 
preceding trial, indicating that the Thompson furnace secured 
a somewhat more perfect combustion than the Crockett. 

41. The results of this trial gave the following data : 

Total number of cords of tan burned... 4.5 

» Weight of water fed to boilers ... 28,509 1b. 

Temperature of feed-water entering 

boilers (estimated) ... ods “4s 160 deg. Fahr. 
Temperature of water oserved in de- 





the boilers, and that the | pound 
hat lessened. 


Initial. Final. Range. 
deg. deg. deg. 


1st observation ns 68 118 50 
2ad w bee 70 118 48 
3rd io sed 76 126 50 


4th - oo. 96 124 48 

Length of trial ... a sve wed 9 hours 
42. Ustimating the priming as before, we obtain from the 
several observations, which were made with the steam pressure, 
per gauge, 55 lb., 50 lb., 45 Ib., and 60 Ib. respectively, e=9.02, 
2=8.07,2=9.12, and =8.55, and the percentage of priming, 
9.8, 19.3, 8.8, 14.5 per cent. The mean of all observations 
gives the average percentage of priming at 13.1 per cent., 
and indicates that the steam issuing from the boiler carried 
in suspension 15 per cent. of its own weight of unevaporated 


ater. 

43. We determine the total heat from the fuel thus : 
Steam produced ... 28.509X0.869=24,774.32 Ib. 
Water primed 28,5(9X0.131= 3 734.68 ,, 

The mean pressure of steam during the trial was 50.44 Ib. 
per square inch, and its temperature 298 deg. Fahr. Its 
total heat at 298 deg from 0 deg. was 1204.8 units per pound. 
Then we have 
Total heat, per pound of steam 1,204.8—160=1044.8 

* »_ _ water 298-—160= 138, and 

Total heat transferred from fuel 

tosteam ... oss «+. 25,884,299.54 units 
Total heat transferred from fuel 

to water ... ioe one 
Total heat transferred from fuel 

to feed ... ji ... 26,399,595.38 units 
Total heat per cord of wet tan 6,866,576.75 
Equivalent evaporation per 


515,385.84 ,, and hence 


cord, water at 212 deg. ... 7,103.84 Ib. 
Equivalent weight of coal per 
cord of tan a +. 710.38 Ib. 


44, A sample of the fuel used in this trial was sealed up, as 
before, and was similarly weighed at the Stevens Institute of 
Technology, dried in the air one week, and its loss of mois- 
ture determin ora 

This sample contained 55 per cent, or water, and 45 per 
cent. ligneous material, The weight of tan in the lcach was 
judged to be practically the same ag im the preceding trial, 
and the equivalent evaporation per/pound ee = 

a tra 233.5 
3.19 plus the water held by the fuel, aay 1.22 Ib., or 4.41 Ib. 
45. Comparing the quantities of aaa, soteally utilised by 
we obtain as the measure 
of. the actual comparative efficiencies of the two furnaces 
4.24 —3.19=21.83, the Thompson exeelling the Crockett 33 per 
cent. A nu of circumstances combine to make the actual 
difference somewhat greater than the record here indicates, 
but this result may probably be taken to represent practically 
the ~— economi yo ling of oe Be _— 

46. Experiments on. e wood, made Professor 
Johnson during his extended and invaluable quaniaation of 
American coals,* for the U, 8. Navy, furnish a standard of 
eemparison which will be useful here. One cord of well- 
seasoned yellow pine wood weighed 2689.2 lb.—10 per cent. 
more than a of Poromghly air-dried spent tan bark— 
‘and 1 cubic foot weighed 21 lb. Experiments on evaporative 
power showed, as a mean result, an effect equivalent to 
the evaporation of 4.69 Ib. of water from 212 deg., under at- 
mospheric pressure, per. pound of wood consumed, the tem- 
perature of chimney flue beimg 315.2 deg., and the wood 
burning at the rate. of 15.8%jlb..per square foot of grate per 
hour, under a boiler having @ Tatio of heating to grate sur- 


fae ee ; i. tein - 
47. Comparing. result, as a standard, with the evapor- 
ation obtained im two.wet fuel furnaces, per pound of 
fuel, exelusive of water, we get for the Thompson furnace, 
5.68_) 91, and for the Crockett a =0.94. The Thomp- 
sis thus $een to have given a better result per 
43, Combus when burning wet tan than 
n the ordinary steam boiler furnace, burning 
seaso W pine, this Superiority reaching 21 per cent. 
The Crockett furnace had 94% per cent. of the efficiency of the 
common wood burning steam boiler furnace. 
48, The relative efficiency Of fuel, comparing wet tan with 
dry wood, by weight, the former conteining between 65 and 


60 per cent. of water, becomes — 100=90.40 per cent., 







each fuel being consumed under the most favourable condi- 
tions shown above, and equal weight of ligneous fuel being 
taken for compariscn. 

A cord of dry yellow pinepas per experiment of Professor 
Johnson, evaporated 12,6183 Ib. of water. A cord of wet 
spent tan, burned in the Thompson furnace was equivalent to 
emg 7078 cord of dryamyed. One cord of wet spent 
tan burned in the Crockett, furnace, was equivalent to 


7103.84 2 . 
“_~——. = 0.56 cord of dry yellow pine. 
12,618.3 77 . P 

49. A cord of dry yellow piti® is approximately equal in 
heating power to 0.6 of a ton of coal, and, conversely, the ton 
of good coal is equal in calorific power to 1.66 cords of soft 
wood. An average pound of dry wood is theoretically capable 
of evaporating 6.66 lb. of water from and at 212 deg. A 
pont of good anthracite, similarly, should evaporate 13.5 Ib. 
of water. 

The “absolute efficiencies’’ of coal and wood, under the 
conditions already described in the several eases mentioned, 
are as follows: coal 70 per cent.; wood—in the Crockett 
furnace, 66 per cent.,. in the ordi steam boiler furnace, 
70 per cent., and in the Thompson furnace, 85 per cent.— 





* Report to the Navy Department on American Coals. 





termining “ priming” : 


By Walter R.Jchoson. Washington, 1844, pp. 546-550. 














JAN. 22, 1875.] 





ENGINEERING. 


79 











——- evaporation of the moisture in the fuel. Ex- 
cluding this moisture, the percentages become respectively 
70, 48, 70, and 64. 


50. The data obtained at these trials are sufficiently com- 
plete to furnish a basis upon which to construct the theory 
of action of each furnace, and to give approximate determi- 
nations of quantities which are of importance in that con- 
nexion, and of interest in their bearing upon practical de- 
ductions. The most important points are the temperatures 
of furnace and of chimney flue, the quantity of air supplied, 
and the effect of variations of area of heating surface of 
boilers. 

51. An approximate determination of the temperature of 
furnace can be made, in this case, in the following manner: 

The fuel used at this furnace, as taken from the leach, 
contained more than one-half its weight of water. In hand- 
ling, it lost some of this moisture. When thrown upon the 
top of the furnace, and before it was thrown upon the fire, it, 
by its non-conducting property, prevented to some extent 
loss of heat, and such heat as was absorbed by it was usefully 
employed in evaporating its moisture. The quantity of 
water thus lost before entering the furnace may be estimated 
approximately at about 1 per cent. in handling, and 3 per 
cent. at the furnace. Box, in his “ Treatise on Heat,” gives 
the total loss of temperature by conduction and radiation, in 
a fire brick furnace, as 10 per cent. Here, several long ovens 
were placed side by side and the principal loss was that from 
the top. Very little could take place laterally, and no heat 
could pass downward, 

The total loss here may be taken as 2} per cent., which 
would so change the composition of the wet fuel as to leave 
it with 3 per cent. less water, making it about 45 per cent. 
combustible and 55 per cent. water. 

Taking the available heat per pound of the dry portion, at 
6480 thermal units, each pound of wet fuel yields 2916 units 
of heat. Of this, 531.6 are absorbed in the evaporation of 
the 55 per cent. of water, leaving 2384.4 units to raise the 
temperature of the products of combustion. Of these there 
are, as a minimum, 3.71b. having a mean specific heat of 
about 0.287. 

The elevation of temperature is, therefore, 2245.3 deg., and 
adding the mean temperature of the atmosphere, 74 deg., the 
mean temperature of furnace, assuming no dilution with un- 
used air and no losses, would have been about 2320 deg. 
Losing about 2} per cent., the temperature becomes 2260 deg. 

The temperature of chimney flue was found by experiment 
to have been 544 deg. The furnace gases were therefore 
cooled 2260 deg.—544 deg. =1716 deg. by the loss of the heat 
given up to the boiler. This is equivalent to 1716 <x0.287= 
492.5 heat units, per pound of gas, and to 4049.4 units per 
pound of ligneous material in the fuel. 

The “equivalent evaporation,” from and at 212 deg., is 
4049.4—-966.6=4.18 lb. of water. The actual evaporation was 
equivalent to 4.24 lb., and the difference—less than 1 per 
cent.—represents losses and errors of approximation. 

52. The actual existing temperature of furnace can be thus 
estimated: the available heat per pound of fuel, excluding 


Of this 536 
2916 
=0.182 was not useful in raising the temperature of either 
the furnace or the chimney. Hence of all heat liberated, 
1.00—0.182=0.818* was efficient in elevating the temperature 
of furnace, and 0.37—0.182=0.188 was effective im pro- 
ducing the observed temperature, 544 deg. of chimney. 
Then, since the same quantity of gas passes at both places, 
the temperature of furnace was pe x 470 )—74 deg. = 
2118.5 deg. To this is to be added the slight loss of tempera- 
ture, en route between furnace and chimney, by conduction 
and radiation. 

53. The air supply of the Thompson furnace is unugually 
restricted, as has already been noted. 

Instead of an ashpit with a front entirely open, we find 
here closed ashpit doors, and ne other opening for the passage 
of air than the comparatively small orifices in the registers 
with which the doors are fitted. The usual amount of air 
supplied, in furnaces burning coal, is generally given as about 
twice the theoretically required quantity, giving a temperature 
of about 2400 deg. In exceptional cases, the air supply falls 
as low as one and a half times the theoretically required 
amount, the temperature reaching about 8000 deg. In such 
cases it sometimes happens that the grates are melted down, 
cast-iron melting at between 2700 deg. and 2800 deg. 

In the Thompson furnace, with an ashpit fire, this is very 
likely to take place with iron grates, and the inventor was 
therefore driven to the use of firebrick tes. The mean 
temperature of the products of combustion is, however, lower, 
notwithstanding the restricted air supply, in consequence of 
the presence of moisture: 

The quantity of air supplied is calonlated as follows: the 
difference between the theoretical and the actual temperature 
of furnace, as above estimated, is 2260 deg.—2118 deg.— 
142 deg., corresponding to 142 0.287=40.75 thermal units 
per pound of gas, or 40.75x3.7—150.8 units * pound 
wet fuel, and 150.8—0.45—3835.1 units per pound of wood, 
which heat was distributed through the air diluting the pro- 
ducts of combustion. 

This latter amount is sufficient to heat (325.1<0.228)— 
2044=0.69 Ib. of air from the temperature of the external air 
74 deg. to 2118 deg. The theoretically required quantity of 
air, of wood, is 6 lb.; hence, the products of com- 
bustion at the Thompson furnace were diluted with 12 per 
on: of air ; this is one-fourth that of ordinary practice with 

fi ’ 


res. 

54. The temperature of chimney flue not being known, the 
estimates of temperature of furnace and of air supply cannot 
be so éatisfactorily determined for the Crockett furnace. 
The following may, in the opinion of the writer, be taken as 
a fair approximation. 


water, has been given at 2916 thermal units. 





* Assuming 6480 units as the heating power of the tan 
when dried, the efficiency of this furnace becomes 0.63, and 


0.37 of the total heat of the fuel passes off by the chimney. 








The composition of the fuel, in this case, -was slightly 
changed in handling, between the leach and the furnace, as 
before. Lying in front of the furnace also, a small amount of 
drying must have occurred by radiated heat. Taking the 
total amount of both influences as producing an alteration of 
2 per cent. in the composition of the fuel, it becomes 52 per 
cent. water and 48 per cent. dry wood. 

55. The theoretical temperature of furnace gases, estimated 
as before, is reduced largely in this ease, by the air of dilution. 
The fuel was burned at the rate of about 20 lb. per square 
foot of grate per hour, and the weight of carbon, the only 
valuable heat-producing element, was 5 lb. persquare foot of 
grate per hour. The bulky character of the fuel compelled 
the opening of the doors, in charging the furnace, about once 
in seven or eight minutes. The fire burned somewhat irregu- 
larly into holes, allowing an unsual amount of air to pass up 
unutilised. 

In ordinary practice, with anthracite coal fires, the fuel 
burns, with such draught as was found at the Crockett fur- 
nace, at the rate of about 10 1b. carbon per square foot of grate 
per hour. The doors are opened about once in fifteen or 
twenty minutes, and the air supply is about 240 Ib. per 
square foot of grate surface per hour. 

56. The air supply, at the Crockett furnace, was apparently 
in excess of that just given, by a large amount. Neglecting 
this excess, and calculating the temperature of the furnace as 
if the air supply were the same as with coal, the following 
results are obtained : 


Units. 
Available heat per pound wet tan eee 8110.4 « 
Rendered latent by evaporating 52 per 
cent. water ee ove ses ove 503.6 
Effective in elevating temperature ove 2606.8 


This was distributed through 12.5 lb. of gaseous products 
of combustion, of a mean specific heat, 0.25. The elevation 
of temperature was therefore 832.8 deg., and, adding the 
mean temperature of external air, we obtain for the average 
temperature of gases escaping from the furnace, including 
cold air streaming through the furnace doors and the holes 
in the fire, 919.3 deg., or about 100 deg. above the tempera- 
ture at which combustible gases can take fire. 

‘Taking the air supply as possibly, at times, as low as that 
considered the minimum with ordinary coal fires, 180 lb. per 
square foot of grate per hour, where burning fuel with 
sluggish drenghi, the temperature of furnace at such times 
becomes 1150.3 deg. 

57. The temperature of chimney flue may be readily esti- 
mated for these conditions. Referring the performance of 
this furnace, like the preceding, to ‘‘ dry wood” as a standard, 
its efficiency is 47 per cent. Hence 53 per cent. of the heat 
obtainable from the fuel passes off by the chimney. The loss 
of heat by the escape of unburned carbon, in the form of 
smoke, although more than at the other furnace, was not 

robably sufficiently to be here taken in account. The fol- 
owing are the estimates : 


Units. 
Available heat per pound of wet tan 3110.4 
Passing up chimney, 53 per cent. ew 1648.6 
» oy latent in vapour ... 503.6 

ma - elevating tempera- : 
ture... on 1144.9 


This was distributed throughout 12.52.1b. of gas, where the 
usual supply of air was maintained, through 9.64 lb. in 
the case of less free supply, supposed possible at times. 

The heat per pound of gas amounts to 91.4 units. for the 
first case, elevating the temperature 91.4+-0,25=365.6 deg. 
above that of the atmosphere, or to 452 deg. 

Under the other supposed conditions, the elevation of 
temperature of chimney becomes 467.7 deg. 

To secure an economy, at this furnace, equal to that ob- 
tained at the Thompson furnace, it would be necessary to re- 
duce the quantity of heat carried off by the chimney gases, 
in the proportion of 53 to 37. 

One-third of this heat is latent in the vapour of water, and 
no part of that can be secured. The requisite reduction of 
temperature of gases to effect this economy is thus exagge- 
rated; and it would be necessary, were such a thing pace 
to bring down the temperature of chimney to between 
140 deg. and 160 deg., to a temperature 160 deg. or 140 deg. 
below that of the boilers itself, or to less.than one-fourth 
that required for most efficient draught. 1 

68. In determining the precise value of two competing 
sets of apparatus, as generators of heat, it is necessary first 
to obtain from each its best performance in producing heat, 
and then to provide means of absorbing and utilising that 
heat with equal thoroughness in both cases. 

The proper area of heating surface of boilers will therefore 
vary with each case. The same area, where the furnaces 
themselves differ considerably, may, in the one case, allow a 
waste of heat, while in the other it may reduce the tempera- 
ture of gases so faras to compel the adoption of a ‘' mecha- 
nical draught.” In the cases here , the area of 
heating surface was, fortunately, very nicely adapted, in 
each instance, to the requirements of the case. In both 
examples, the temperature of chimney flue is found to be 
somewhat below that required for most efficient draught; 
but was not far different in. the two, cases, the less 
economical furnace having the economical advantage of such 
difference as did exist. sos 

The trial, therefore, exhibits very fairly the intrinsic values 
of these two furnaces, as heat-generating apparatus, and of 
these two radically different methods. of working them, as 
taken apart from the efficiency of heat-absorbing or heat 
utilising contrivances. high thegpenb i; : 

59. The importance o perature of furnace is 
strikingly and beautifully illustrated by these results. The 
two furnaces develop practically the same amount of heat 
from the fuel, but the one distributes it through # large 
volume of gases at low temperature, sending a considersble 
proportion of it up the chimney, while the other raises a small 
volume of gas to a much higher temperature, it more 
available to the extent of 33 per cent., and finally, even then, 





= gre | up the chimney gases of higher temperature than 
e first. 


The abstract efficiency of the furnace, in any ordinary 
case, is represented by the formule: y 
dain ts atts 
tits T,-Ts 
Where ¢! represents the efficiency and ¢, and ¢2 are the ab- 
solute temperatures at which the heat is , and at 
which wasted heat is and ¢, that of the external 
air, T,, T,, T', are temperaturesonthe Fahrenheit scale. _ 
In these cases 2118 deg.—641 deg. F. =0.77. 
2118 deg.—74 
e 1-919 deg. — 452 deg — 0.56, 
919 deg.—86.5 
60. These values do not represent the efficiency of the fuel, 
including the vaporisation of water contained within itself. 
In these cases the heat lost, as latent in vaporisation, before 
the generation of these temperatures, is to be deducted to give 
the total efficiencies of the fuel, which thus are found to have 
the values 0.77 (1—0.182)=0.63 and 0.56 (1—0.175)=-0.46. 
The experimental determinations were 0.64 and 0.48, if re- 
ferred to seasoned wood, and 0.63 and 0.47 when referred, 
as here, to dry wood of a calorific value of 6480 heat 


units. 

To make the values of e comparable with the standarl 
already assumed for final absolute efficiency, per experiment, it 
is necessary to add 9 cent. to the first values of e, in each 
case, in order to credit the fuel with the heat used in the 
vaporisation of its water, and with the heat carried by the 


by es go chimney. 
us values 0.77 + 0.09=-0.86, and 0.56 + 0.09=0.65 are 
deduced. These ratios, by experimental determination, were 
0.86 and 0.67. The correspondence of these figures with 
those just deduced theoretically, is a remarkably conclusive 
evidence of the accuracy of the estimated temperature and of 
the fact that the difference of efficiency found by trial is due 
to such difference of temperature. The accordance is un- 
perme Seno 

nkine has given a formula* for determining the 











61. 
efficiency of fuel in ordinary steam boiler tice, where the 
ratio of the area of heating surface, of fuel burned per 


hour, to the square foot of grate surface, is known : 
#—_ BS 
; 7% S+AF’ 

in which 5 is the quantity called above e', A and B are 
constants, and F and 8 are the ratio of fuel burned per hour 
to the square foot of grate, and the ratio of area of heating 
surface to grate area. 

For the cases here considered, A=0.5, and B= 0.92, 
S=8.5 for the Thompson, and 14.6 for the Crockett furnace, 


F=1.38, and 5.3; 3 becomes 0.13 and 0.36, and the value 
of is, for the Thompson 0.859, and for the Crockett fur- 
é 


nace 0.776, 
Were this formula applicable to these cases, the experi- 
mental determinations of efficiency sh« 


ould coincide with these, 
but they are 0.64 and 0.48, This difference is a consequence 


of the s that the fuel used in these furnaces was wet, and 
that the large proportion of heat absorbed by the water was 


so much abstracted from the efficiency of the fuel. Thus the 
Ee as ll 
iffer, also, in consequence 0! important fact ex- 

hibited in the preceding that the temperature of 
crane Paces ge oe in the case of pa Meenas 

urnace immensely), from temperature, g- given 
by Rankine as the mean temperature of furnaces to which 
his formula is adapted. This changes relative values. 

-~“ pony 0.859, “yty Thompeon furnace, is almost pre- 
cise t obtained by experiment—“ including water ia 
fuel,” 0.86—as it should be, since the temperature of that fur- 
nace, 2118 deg., is not far differemt from that of the ordinary 
coal fire. The value, 0.776, for the Crockett furnace differs 
greatly from that obtained by experiment—‘ including water 
in fuel,” 0.67—as would be expected in consequence of the 
exceptionally low temperature of that furnace. 

The difference between these two theoretical values, 0.859 
—0.776=0.083, would represent eponeepenny the loss of 
total absolute efficiency that might be expected, were the case _ 
one of aewnere. penehens and. were the Thompson furnace 
supplied with boilers of as small a ratio of heating surface to 


fuel consumed, t as the Crockett furnace actually had. 
The difference which would really be produced would be 


less in of a circumstance, peculiar tothat example, 
of which the influence has not been noticed by writers on this 
branch of the theory of engineering. §~ 

(Zo be continued.) 





GeeMan ARTILLERY.—It is stated by Prussian artillerists 
i ing certain adverse comments made on 


converted as speedily as possible to a 
from the Prussian. y, 

A Sregniay Rattwax.—Some hundreds of the princi 
merchants of Russia forwarded an address to the R 
Minister of Public W asking that the construction of a 
railway to Siberia vid Nijni-Novgorod mer te accelerated. 
8 8 for the were made 80 since as 1867 
and 1868, but since those years scarcely an: ig has been 
done in the matter. , 


* Steam Engines and Prime Movers, page 292, Section IV. 
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THE UTICA LIFTING BRIDGE.* ad Ga OE een | od cies etemeion tt ae 
bridge? The difference between the actual and estimated 


In 1871, the Legislature of New York passed an Act 
authorising the i 


of a swing bridge over the Erie 

Canal on Hotel-street Utiea, for the purpose of enabling 
hea’ pene te coe Se ea _— . the steep 
grades by w stationary city are neces- 
approached. But the canal only 59 ft. wide at 

that point, a in the centre was le, while a 


bridge mounted on a pier upon the shore would be so long, 


and occupy so much room when open, that it could not be 
poncienmen = fe! used without the abatement of one or more 





valuable business stands. This would have involved an 
amount of expense, which neither the state authorities, nor | 
the citizens to be benefited by the bridge, were willing to incur. 

In this condition of the case, the writer was consulted as 





The counterpoise weights consist of twelve cast-iron boxes 
(six upon each side), 9 in. pra ae ovuanths 
to the length of truss weighing t 800 Ib. each, 
and —— om 2 aang pig iron. These 
weights have a horizon’ ition, thus ing a con- 
of the platform on each side, individual weights meeting one 
ene fy 2 meeapien ape nor gonna ay pomeaten 
ing with contiguous ends of two weights, excepting, of course, 
these at the ende of the series. 

It was estimated that the platform (60 ft. long and 18 ft. 
wide) would weigh 10 or 11 tons, ing with counterpoise, 
20 or 22 tons to be moved in shifting the draw, with a fric- 


| tion resistance equal to,30 Ib. to 40 lb. to the ton according to 


Fw 4. 








to the icability of devising a plan of drawbridge which 
could egemies by lifting up ins of swinging hori- 
zontally, whereby the anticipated benefits could be enjoyed 
without incurring so much expense, and occupying so much 
valuable space. The idea at once struck me as highly 
feasible, and the suggestion was answered accordingly. 

In pursuance therewith, the plan of a “lift drawbridge” 
was ra Fo whey us were ee —_ two 
years ago. P ing thought favourabl: ry parties 
concerned, an elguesietion was made in 1873 for the con- 
struction of such a bridge at the locality above named, and 
a contract entered into therefor. The bridge was erected 
oa Eihestien ter he ouiele mitt anit ae the open- 

na the present season, and is now worki 
“ie on i les of the stru 
inci structure may be brief 
sib yes ~ tionary brid ‘ bes 
wor! ts of a sta’ truss bri 8 i 
both the water-way and towing path, cupped by four 
corner piers and ee h for the suspension 
lower truss chords 


just below and inside 
side of the bridge, so as 
w a segment of the sheave to enter a slot on the inside 
aes post and receive the wire rope in its groove at the 
centre. 
sho tae Eno chaita have endive, byvel quer wheal nese the 
centre and at opposite points, into which work pinions 
mounted on the ends ofa transverse shaft that serves to con- 


ted 
The platform being thus mounted and counterpoised, is 


lo to the of the for the passage of land 
vehicles and for the passage of boats underneath, by 
application to the transverse shaft of power sufficient to over- 


come the friction of the working 
8 meted atmenngh sg ewe 

shafts upon which the ves and Gasing om bang 
Bessemer in. in diamete:, journals (as 


with a greater or less 


six strands of 19 wires each and a hemp strand in the centre 
They sustain a tension of 1600 Ib to 2000 Ib. each. 
The suspension rods 








the working parts. Hence, there would be required an 
amount of power equal to 7000 to 9000 foot-pounds to effect 
a movement of 11} ft. up or down as required in the case in 
hand. This being regarded as equal to the ordinary labour 


of a man for two to t minutes, it seemed that four or five 
minutes, at least, would be occupied in each up and down 
movement. And, as a boat would once in ten or fifteen 
minutes on an average, nearly the time would be oc- 
cupied in the movements, which was considered bighly ob- 
-——— It was therefore decided to have the draw operated 

y & power weight, to be wound up at leisure and in 
readiness when required. the draw in a short 
space of time. 


For winding up, the ado was a tread-wheel, 9 ft. 
in diameter eats catia dan ch obadobdon — 
into gear segments attached to the winding-drums, whi 
run loose upon the transverse shaft in winding, and in run- 
ning down o means of a or catch and a ratchet 
wheel made to shaft, essentially in the manner of 
the working of a OS eo ight. The first 
design was to use a single weight, winding it in opposite 
oe & poems the opposite movements. But it was 
finally decided to have two weights, one to raise and the other 
to lower the draw. These could-be both up at the same time, 
= — two movements made in quick succession, when 


The operating weights were designed to have about twice 
the pouse soquived overcome friction (the one half to act 
as an wore bye and to run down at half-movement 
of the platform, latter half-movement to be effected by 
the acquired momentum of the platform and- coun ise ; 
in the mean time, the friction acting as a brake to ually 
destroy the impetus, and bring the apparatus to a stop with- 
out severe concussive shock. 


» for moving 











time of up theo i ights, results from 
Gerhart panne igh terres oe 
hard wood -ha' been used, w’ 






































1. It does not obstruct the navigable channel like a swing- 
bridge on a pier in the centre of the canal. 


2. It occupies much less space than a swing-bridge mounted 
7 a eae bien, and is less seriously affected by the action 


of wind. 
8. Itis considerably less expensive in construction; and 
bel de 2 ey ae ee See Se gee 
can whridge, except possibly swing-bridge, wi 
centre pier ond sacaew t-channels on either side. 
Note.—The following are the references to the above dia- 
gram: . 1, side view; Fig. 2, end view; a, a, posts; b, b, 
movable ini $ 





3 ¢, ¢, chains; d, pinion; ¢, ¢, if, 
transverse shaft; g, g, and », gear wheels; i, i, hangers; 
k, k, cross beams; /, 7, counter shafts; m, winding drum ; 
0, ratchet wheeb; p, power weight; r, r, rods; w, w, weights, 
and 2, x, openings in posts. 


Frencu Rattways.—The segregate traffic receipts of all 
the French Railways in the first t quarters of last year were 
23,432,7121., as -™ — — 28,727,1812. in the —. 

ding period of 18 wing a year 0 
394.460 The average extent of line worked in the first 
three quarters of last year was 11,799 miles. 


Gas 1x Bexetum.—The profit realised by the Belgian 





General Com for Lighting and ing by Gas in its 
financial eat 18: 3-4 amounted to 40,4172. 4 total pre- 
sented a ecline of 13,5987., ag compared with the correspond- 


promises more 


ing profit realised in 1872-8. The new year 
Koen concluded upon 


favourable results, coal contracts having 
advantageous i 
AvsTratian Rattwayrs.—Mr. A. F. Lindsay has offered to 


construct the Ki and Narracoorte Railway—a proposed 
South Australian 51 miles in —for S460. per mile. 


a 735% 3= = w 
rails weighing . per yard. ing is to i 

course by the contractor for the land i and it would 
also appear that culverts and bridge flood openi are 


to be regarded as extras. We should say that Lindsay 


will not grow very rich out of his contract ; however, the 
whole entaxpsien ic meseiy'in & poajest stage at pocsent. 


will be obtained to the Moselle. By the river naviga- 
tion will be opened out to Pont Saint Vincent, and the new 
canal will then pursue its course the as far as 
irane neki asihecomes Tiadliy, tho canal 
im O 
cee ante dam ie pees er 
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the This consists chiefly of sand and all which | _ If the vol f water constant, it is plain 
MOUTH OF THE MISSISSIPPI. is held in ouspensicn by the meckenteal effect of yg dass river would soon base patent of oan ‘Stans 
_A FEW years ago the United States Congress | A small portion, consisting of larger ions, such as | the deposit, dropped in a wide part of the river, the 
directed the Secretary of War to cause surveys and vel, boulders, small lumps of clay, and driftwood, is rolled ity of the channel there by shoaling and re-es- 


a report to be made on the outlet of the Mississippi 
for the pur of determining the best mode of 
improving the navigation of that river. A board of 
seven military engineers was accordingly constituted, 
and after three years’ study of the subject it reported 
last February in favour of constructing what is 
known as the Fort St. Philip Canal. The location of 
this canal is across the swampy in of the left 
bank of the stream just below Fort St. Philip, and 
it would connect the river with Breton Bay. The 
exact location was not fixed, but the probable length 
of canal, if built, would be six miles; and the cost 

robably (as estimated) over 10,000,000 dols. 

e president of the board, General G. Barnard, 
dissented from the views of the other six members, 
and recommended the improvement of one of the 
outlets by parallel jetties. General Humphreys, 
Chief of the United States Corps of Engineers, en- 
dorsed the report of the majority. 

Captain James B. Eads, engineer of the great 
bridge at St. Louis, about the same time as the report 
of the board was made, boldly proposed to the 
Government in behalf of himself and associates, to 
deepen for 11,000,000 dols. one of the passes to 
28 ft. by means of jetties to be built at their sole risk, 
asking no pay therefor until after a depth of 22 ft. 
should be secured and continuously maintained for 
twelve consecutive months, when the first payment 
of 2,000,000 dols. should become due. Other pay- 
ments were to follow in due order as the depth should 
be increased to the maximum of 28 ft. for which the 
total cost should be 5,000,000 dols. The remaining 
6,000,000 dols. to be payable in annual payments 
through nine years; each payment, however, de- 
pending upon a constant maintenance, solely by 
the action of the jetties, of the respective depths 
for twelve months previously. 

Although Captain Eads declared he did not want 
to interfere with the canal project, but only wished 
to be permitted to prove the efficacy of the jetties, and 
secure an open river mouth, his plans and proposal 
were vigorously assailed by the canal advocates, 
chief among whom was General Humphreys, better 
known in Europe as the principal author of ‘‘ The 
Physics and Hydraulics of the Mississippi River,” 
otherwise styled ‘‘ Humphreys and Abbot's Report,” 
an elaborate work which has been translated into 
German and republished on the Continent. 


The controversy has called forth several reports 
and letters from the Chief of Engineers, which have 
been published in the proceedings of the last 
Congress, and several pamphlets from the pen of 
Captain Eads. The ——— standing of the two 
chief advocates of the different systems proposed, 
and the importance of the question disc justifies 
us in according considerable space to reproduce the 
theories and arguments advanced. 

The river phenomena and constant advance of the 
bars at its mouths, are explained by Captain Eads 
in the following extracts from his pamphlets : 

The Mississippi is simply a transporter of solid matter into 


= 


ward along the bottom. By far the 
however in ion. 


by the 
water: hence the amount of load lost by 





any slacking of the 
current at one place, will be quickly recovered in the first ; 


place below where the current is again increased. 



















































The popular theory advanced in many standard 
hydraulics, to wit, that the erosion of the banks and bottom 
of streams like the Mississippi, is due to the friction or im- 
i t of the current against them, has served to em- 
foceess the solution of the very — a 
in the formation of the delta of the Mississippi, it 
does not explain why it is that under certain conditions of 
the water, it may develop with a gentle current, an i 
power, which, under other conditions, a great velocity 
oe . A certain velocity gives to the stream 
ty of holding in suspension a proportionate quantity 
solid matter; and when it is thus charged it can 
more, and hence will carry off no more, and therefore cannot 
then wear away its bottom or banks, no matter how directl. 
the current may impinge against them. 
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lishes the proper velocity of curren 

Curcher depot at that place wil the contacted channel 
scour soon enlarges . conseq - 

duces the current, and thus Turther ab that 


tream the 
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load, the inthe channel, 
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crease the steepness of the banks ; hence the additional deposit 
slides down towards the middle of the channel bed as fast as 
it is drop The onward motion of the stream tends to 
continually draw in its waters from the shore (which is evi- 
denced by the drift wood flowing always in the middle of the 
channel of the stream); hence the water, after depositing 
part of its load near the shore, is again made capable of 
carrying it by the increase of its velocity, when it again gets 
near the middle of the stream, and thus the central mass of 
water is continually made capable of taking up from the 
bottom, the excess of load dropped by the shore currents. At 
the mouth of the pass, the ang'e of rest of the deposit or the 
natural slope is not yet attained. Here the shore currents 
are continually dropping the surplus load which their dimi- 
nished velocity is unable to hold up, and thus the shores of 
the pass are being constantly built up in the gulf, and 
narrowed in and brought to the surface of the water, where 
with reed grass, marine plants, &c., they are gradually con- 


verted into = 
It is a popular fallacy to imagine that the gulf presents a 
barrier to the onward flow of the stream at the mouth of the 


pass. On reflection, it must seem reasonable that a river 
should flow with less friction between walls of water than be- 
tween walls of earth. At the bar, the river has its banks of 
earth no longer, but it still flows between banks of salt water, 
and over a bottom of brine instead of mud. It has no longer 
a descent of a few inches to the mile, however, and hence 
must maintain its current in the gulf simply by momentum. 
Friction on its sides and bottom y brings it to rest; but 
while its momentum lasts, the widening out into the sea 
=o final obliteration of the river will proceed very gra- 
ually. 

Jetties are simply dykes or levees under water, and are in- 
tended to act as banks to theriver, to prevent its expanding 
and diffusing itself as it enters the sea. 

It is a notable fact that where the banks of a river extend 
boldly out into the sea, no bar is formed at the entrance. It 
is where the banks or fauces terra (jaws of earth) are 
absent, as is the case in delta-forming rivers, that the bar is 
an invariable feature. 

The bar results from the diffusion of the stream, as it 
spreads out fan-like in entering the sea. The diffusion of the 
river being the cause, the remedy manifestly lies in contract- 
ing it, or in preventing the diffusion. 

4 glance at the map [see preceding page | of the South- West 
Pass reveals the narrow poe uniform width of the pass, until it 
is within about 7} miles of the bar, which is about three miles 
beyond the land’s end. In this 7} miles, the river is build- 
ing up and extending its own banks into the sea, at the rate 
of 8 in. or 9 in. per day. Above this 74 miles, its work is 
finished. Its jetties are completed by its own forces, and 
will probably never ge their location, although every 
time the stream overflows them, fresh deposit will raise them 
still higher. It is therefore evident that the river itself is 
continually employing the jetty system, and that Nature 
mekes parallel, and not converging jetties. 

The surveys of Talcott 40 years ago, and those recently 
made by the Coast Survey, confirm what the reader would 
naturally infer, namely, that as the river builds up and 
finishes its jetties the bar travels seaward ; that the bar moves 
out not as the cause, but as the effect of the jetty building of 





the river. 74 miles above the bar the natural jetties are 
finished and narrowed to their normal width of 1280 ft., and 
there the pass is 60 ft. deep in consequence. was 


once unquestionably where this depth of 60 ft. now exists. 
From this point the river gradually widens out to the sea, 
like a fish’s tail, and the current gradually diminishes from 
44 ft. to about 3 ft. per second, at the bar, and to zero some 
2U miles beyond in the gulf. 

Since the white man has known the river, this distance be- 
tween the bar and the narrow and completed banks of the 
pass above has been the same, namely, 74 miles. For 11 
miles above, the pass presents the same narrow and deep 
characteristics. The bar has marshalled the way through 
ages past to the gulf, and the naturel jetties have nm built 
up at exactly the same rate of speed, and have constantly 
kept the bar 74 miles in advance. 

t is evident that, as the natural jetties advance, the bar is 
slowly eroded away. The up-stream part of the bar is gra- 
dually cut out and deposited further out in the gulf. A little 
reflection will show that there must be some strange con- 
nexion or influence existing between the finished part of these 
jetties and the bar, that the distance between them should 
remaia so constantly the same. Evidently the volume and 
current passing out between the finished jetties or banks 
where they are 1250 ft. wide, are so great the bar cannot 
form any nearer than 7} miles distant; and it is just as evi- 
dent that this volume and current are not sufficient to make 
the bar form at a greater distance. 

Now suppose that by artificial means these nstural 
jetties could be suddenly extended 7} miles out to the 

tr. The volume of water would be elmost, if not 
exactly the same, and so would be the current. Instead of 
passing over the bar as it now does, at 3 ft. per second, it 
would pass out from between these artificial jetties at the 
rate of over 4 ft. per second. This artificial and allel 
construction would give the stream at the smonat tak the 
width, depth, velocity, and volume, almost exactly, which it 
has to-day, 74 miles above the bar. Could the bar again re- 


form afterwards nearer than 7} miles from the end of these 
artificial jetties? 


Would there be less than 60 ft. depth be- 


. |erest of the bar. All the ult bet 





tween them, as there is now between the natural ones? Sup- 
pose there was no literal current or gulf stream to carry 
nan bey gia the bar would then certainly form again, 
but w : 

At the rate it has been goinc out for the last forty years 
it would take the river 65,000 days, or 178 years, to extend 
its jetties from where they are finished, out to the present 

will be required to build 
up ite foundations in the before it can com its jetties 
to the present bar. Is it not evident then 178 years 
hence, if the river be left alone, the bar will then be 7} miles 
in advance of its t location? Isit not equally evident, 
if man should do in three or four years what it will require the 
river 178 years to do, that when the bar reappears it will be 
after the lapse of centuries, because it must be loeated at least 
7 miles beyond the artificial jetties, and where the water is 
now several hundred feet de Even if there be no currents 
whatever to distribute the sediment into more profound and 
distant depths, we will have gotten so far in advance of the 
bar-forming power of the river, that it will require centuries 
for it to overtake the work of man, and again build up its 
bar, for this must be done in greatly increased depths. 

General Humphreys, on the contrary, declares 
the effect of jetties to produce 28 ft. will be to 
create an annual extension of the bar of 1200 ft. 
He says: 

If we refer to the channel where it is 25 ft. deep, we find 
the width to be about 4000 ft.; and the mass of the annual 
addition to the bar being the same, the annual extension on 
a front of 4000 ft., instead of being 338 ft. will be about 
1000 ft.,and this will be about the annual extension of the 
bar for a depth of 25 ft. if the jetties are suitably arranged 
for that depth. If they are at a greater distanté apart, the 
depth will be less than 25 ft. If they be a less distance apart 
the depth will be greater, and, the addition to the bar being 
fo on a less front than 4000 ft., will have a greater 
annual extension than the bar formed on that front. So 
that in applying jetties to permanently deepening the bar of 
the South-West Pass to 25ft., we must expect an annual ex- 
tension of the bar of about 1000 ft. 

He controverts Captain Eads’ theory that there 
is a relation between the rate of current and the 
load of suspended sediment. He says: 

It has been recently stated by a civil engineer, in a 
pamphlet concerning the improvement of the mouths of 
the Mississippi river by jetties, that the amount of sedi- 
mentary matter carried in suspension by the Mississippi 
river isin exact proportion to the velocity of its current ; 
and that as a given velocity of current will keep in suspension 
a corresponding quantity of solid matter, at a less velocity a 
certain portion of it will be dropped. : : 

General Humphreys proceeds with the assertion 

t . 


This statement is in direct conflict with the results of the long 
continued measurements made upon the quantity of earth 
matter held in sus ion by the Mississippi river at Carroll- 
ton, near New Guan, and at Columbus, 20 miles below the 
mouth of the Ohio, one of the chief objects was to determine 
this very question, whether any relation existed between the 
velocity and quantity of earthy matter held in suspension. 
These results prove that the greatest velocity does not corre- 
spond to the test quantity of earthy matter held in sus- 
pension ; on oe contrary, at the time of the greatest velocity 
of the current at Carrollton, the river held in suspension but 
little more sediment per cubic foot than when the velocity 
was least. When the quantity of earthy matter held in sus- 
pension was greatest, the velocity was 2 ft. per second less 
than the greatest velocity, the quantity of earthy matter in 
the one case being three times as great as in the other. We 
find at another time, when the velocity was one-half the 
greatest velocity, the quantity of earthy matter held in sus- 
pension was double in amount. 

The general supports his statements, by ample ex- 
tracts taken from ‘‘ The Physics and Hydraulics of 
the ee we and dismisses the matter with 
the remark that, “it is unnecessary to pursue this 
subject further.” 

Captain Eads, in answer, calls General Humphreys’ 
attention to the fact that he never advanced the 
proposition stated by him, and adds that his real 
proposition, as published, is thus stated : 

The amount of this matter, and the size and weight of the 
——_ which the stream is enabled to hold up and carry 
iorward, depend wholly upon the rapidity of the stream, 
modified, however, by its depth. 

The captain expresses regret that the Chief of 
Engineers should not have stated this proposition 
verbatim, as it is more briefly put in his own lan- 
guage than that of the chief, and that by leaving 
out of it the words “ modified however by the 
depth,” he is made to appear as ridiculous as though 
he had asserted that the capacity of the river bed is 
in exact ratio to its width, without reference to its 
depth. He adds: 

Those who are familiar with the best writers on this sub- 
ject, know that the ability of the stream to suspend its sedi- 
ment is believed to be inversely as the depth. It is a most 
notable fact, however, that Humphreys and Abbot did not 
take into account the element of depth in coming to the con- 
clusion, that no relation exists between the velocity and the 
load suspended. This will be seen by ee to their re- 
port (p. 139); and in the above extract, Gen Humphreys 
repeats this statement, which he endeavours to prove by e- 
ductions drawn wholly from observations upon the velocity 
of the stream and amount of its load, but entirely omitting 
one of the im t elements in the problem, namely, the 
variations in the depth of the stream. 





Captain Eads closes his review of General Hum- 
pare criticism with the following inexorable 
ogic : : 

The difference in the character of the bed and banks of the 
Mississippi at different localities must, of course, exert a 
a influence u the evidence of ao between 
veloci current matter transported. But nothing can 
Delananeinanbale than thandh fenameaend oteand ther, the 
load of sediment would drop ; and that if the current was re- 
stored, the load would again be taken up. The current must 
therefore be the cause, and the suspension of the load the effect. 
If it be the cause, it must have relation to the measure or 
quantity of the effect; hence, to declare that no relation 
exists “between the velocity and quantity of earthy matter 
held in suspension,” is to assert that no relation exists be- 
tween cause and effect. I think, with General Humphreys, 
that it is unn: to pursue this subject further.” 

General Humphreys’ explanation of the formation 
and advance of the bars’at the moutlis is based upon 
two phenomena or facts which he declares to exist. 
These he alludes to as follows : 

The first, the ascertained fact already mentioned, that 
throughout the whole course of the river there is a mass of 
earthy matter pushed along the bottom of the river (not 
suspended in the water), moving at.a much slower rate than 
the current of the river. e ° ° ° ° 

The second is the ascertained fact that, where the fresh- 
water current of the river meets the salt water of the gulf, 
the fresh water rises upon it, and creates a dead angle of salt 
water on the seaward side of the bar; and when the earthy 
matter ed along the bottom of the river arrives at this 
point, the fresh water having risen from it, there is no longer 
any pushing force to keep the earthy matter in motion. It 
remains in the still salt water, forming an accretion to the 
bar. (Page 9, Ex. Doe. 220). 

The current in the South-West Pass is quite equal to push- 
ing this material along the bottom ; but when the river water 
begins to ascend upon the salt water of the gulf, the rolling 
material is not carried with it, but is left upon the bottom in 
the dead angle of salt water. A deposit is thus formed, 
whose surface is along or near the line upon which the fresh 
water rises on the salt water as it enters the gulf. This 
action produces the bar. (Humphreys and Abbot’s Report, 


p- 446). ’ ’ 
This theory is thus attacked by Captain Eads : 
To sustain General Humphreys’ theory of bar formation 

and advance, it is absolutely n to establish two facts, 

which are assumed as the basis of the whole theory: First, 
that on the outer slope of the bar a “dead angle, or space 
without currents,” exists between the river water and the 
bottom ; and second, that the material to form the bar is 
“‘ pushed” along the bottom. 
umphreys and Abbot say, on page 449 of their report : 

“ As a velocity of 0.5 ft. per second is sufficient to trans- 
port the material of which the bar if formed, the action of gulf 
currents in ing into deeper water the material by 
the river into the gulf is evident. [The italics are mine. ] 

Hence, if the fact be proven that this angle of salt water 
is not dead, but is swept by currents ome Or velocity of 
4 ft. per second, it must then be evident that the pushed 
material does not find a “space without currents” on which 
to rest, and that it cannot come to rest as stated. 

In Appendix G of Humphreys and Abbot’s Report, cxxvi., 
Professor Forshey, who had been engaged in “ Current 
Measurements at the South-West Pass,” says: “ We have a 
velocity at the bottom on the bar, full two miles outside of 
the land, of 2 ft. per second.” The words ‘‘at the bottom” 
are put in italics by Professor Forshey. The velocity re- 
corded by him is four times as great as that required to keep 
in motion the material “ pushed by the river” along the 
bottom. d 

The captain follows this evidence with a namber 
of extracts from the next page of the same appendix, 
and shows that the average velocity recorded in 
eleven different current observations on the outer 
slope of the bar, in from 22 ft. to 40ft. of depth, 
revealed an — current exceeding 1? ft. per 
second. He further quotes from e 449 of 
Humphreys and Abbot’s report to show that the 
outer slope of the bar is swept by tidal currents, 
which were shown by the observations in mid-river 
current, to vary from three-tenths to two and five- 
tenths of a foot per second, the average being five- 
tenths of a foot per second. The captain says: 


As a dead angle or a space without currents constitutes one 
of the two conditions absolutely necessary to sustain General 
Humphreys’ arg t, it will be seen by this disproof of its 
existence, from testimony which he cannot impeach, that his 
statement that the bar will advance under the effect of the 
jetties at the rate of 1200 ft. per annum, is utterly without 
foundation. After thus completely disproving one of these 
two “ facts” on which his argument rests, it is needless to 
discuss the other, as his position cannot be sustained unless 
both exist. 

Captain Eads gives the following extract from 
page 149 of Humphreys and Abbot’s report to show 
General Humphreys’ method of discovering the fact 
that such quantities of sedimentary matters are 
‘* pushed” along the bottom of the Mississippi, and 
declares that no other means have ever been em- 
ployed by General Humphreys to establish the 

act. 

A keg, similar to that used in collecting water below the 
surface, was sunk to the bottom of the river. The current 
i diately overturned it, and the valves allowed 
the water to pass freely h. After a few 
minutes it was drawn suddenly up, and was invariably 
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found to contain material such as gravel, sand, and earthy 
matter. 


In this connexion Captain Eads quotes the follow- 
ing statement of General Humphreys: 

Now, the earthy matter held in suspension bythe Missis- 
sippi river is mainly kept in suspension by the horizontal 
ook aes earns fee, bee ee 
Hum s of Mississippi River), whi 
perry stir it up so long as these irregularities exist. 
When these vertical and horizontal irregularities diminish 

of suspended matter diminishes, some of it fall- 
ularities cease 
earthy matter 


the quantity Y 

SE cehen tha qoecter part. of Oe ouap 

al rt r part of the suspen 
=r ee : 

Captain Eads protests one such a grave error in 

hysical science from such distinguished authority 
bolas published without challenge, and says : 

It is anecessary sequence, however, to the assertion that 
there exists no relation between velocity and quantity of 
sediment in suspension. If velocity be not the cause of 
suspending it some other reason had to be given; and 
General Humphreys has stated one in direct conflict with 
every-day facts observed in aqueducts and canals devoid of 
these irregularities. In India, where canals are located 
———_ districts, and are supplied with water hold- 
ing sedimentary matters, it becomes necessary that a current 
be created sufficient to keep them from re prem while to 
prevent scour the current must be limited strictly to such 
velocity. 

Sediment is unquestionably taken up and kept in sus- 
pension by the upward motions imparted to water by the 
series of curves which its atoms are continually making 
while flowing over its bed. These curves are created by 
the smoothest beds, and result from the friction of the 
water in contact with the bottom. Hence, no bed of a 
stream can be so smooth as to prevent the suspension in it 
of loose or disintegrated of sand and earth 
matters when sufficient velocity of current is attained. 
As the rapidity of Se oe increases - is —s 
suspend r icles, and even vel ma i 
some distance from the bottom. ; ae f : 

Frequently in the upper part o river, in low water, 
the onnent cuts tortuous channels down many feet lower than 
the dry surfaces of the sand bars. By the these channels 
are quickly obliterated and filled up when they cross the main 
current of the fall river. During one of these floods I had 
occasion to descend to the bottom in a current so swift as to 
require extraordinary means to sink the bell; and although 
the sand was apparently drifting like a snowstorm at t 
bottom, 65 ft. Slee the surface, and was doubtless being swept 
off bars that were dry in low water, I feel confident it was 
really afloat or suspended. This was near Island No. 10, and 
in acurrent much more rapid than any that sweeps by New 
Orleans. My boat was carried away the next day by the 
drift wood ; and this constitutes my only experience on 
the river bottom in flood time. Frequent examination of the 
bottom at ordinary stages of water enables me to declare that 
sand and other sedimentary matters are carried in suspension, 
and not pushed along the bottom. Drift wood, balls of clay, 
or other aggregations of earthy matters are doubtless rolled 

ushed along the bed, and sometimes gravel and boulders. 

in page 5, Ex. Doc. 220, pogrom ys s states: “In 
the vicinity of New Orleans the material thus dropped, which 
is drifting along the bottom, is the same kind of material as 
the sediment held in suspension, no coarse material being 
carried or pushed by the river past this point.” 

This is simply assertion without proof. Sand, which is the 
heaviest material carried, is found in the river at all depths 
from the surface to the bottom. 

General Humphreys says, on page 6, that “ the horizontal 
and vertical irregularities of the bed cease ost entirely, 
where the South-West Pass begins to widen 7.3 miles from 
the crest of the bar. Yet, without these irregularities of the 
bed, we find the water capable of sustaining sand near the 
surface on the bar, as is shown by the following, from Hum- 
phreys and Abbot's Report, Appendix A, @ xviii.) : 

(The reference sustains Captain ” assertion). 
On this subject Captain Eads adds: 

In sinking the large caissons of the bridge at St. Louis, they 
were suspended like huge diving bells near the river bottom, 
for several days before the ly sank into and entered it. 
They were illuminated, and I was repeatedly in them, and if 
any such pushing process had been going on there, I would 
have discovered it. Five miles below Cairo, I searched the river 
bottom for the wreck of the Neptune, for more than sixty 
days, in a distance of three miles, without finding any 
material pushed along the bottom. My boat was held by a 
long anchor line, and was swung from side to side of the 
channel, over a distance of 500 ft. by side anchor lines, while 
I walked on the river bottom, under the bell across the 
channel. The boat was then dropped 20 ft. further down 
stream, and I then walked back again, as she was hauled 
Nt mg = age In any I walked on the 

ottom four hours at least, every.day (Sundays excepted 
during that time. The bottom there A of aed. Senet 
into large masses with oxide of iron and earthy matters; 
and if my Mere had been pushed along the bottom it 
could not have escaped my observation. There was not even 
drifting on the bottom there, 

Captain Eads criticises General Humphreys’ 
reason why the Danube jetties succeeded, and says 
it was absolutely necessary for General Hum: 
to sustain his theories by showing that. some re- 


He 
Accordingly, the reason why the bar does not advance at 
the Danube jetties, and why it must advance before those 
Mississippi on 6, Ex. Doc. 220: 


of the issippi, is thus 
the foregoing it is apparent the Sulina bar of 


ae difference exists between the two rivers. | 


with in the improvement of the Sulina is a bar or shoal de- 
rived ape | from the deposit of earthy matter held in sus- 
pension, and not earthy matter pushed along the bottom of 
the bed of the Sulina. 

Captain Eads quotes General Humphreys’ reports, 
and shows on his authority that the specific gravity 
of the sediment of the Danube is 2.5, while that of 
the Mississippi river is but 1.96, and pertinently 
inquires if it seems reasonable 

‘hat in the stream in which the sediment is heaviest there 
should be so very little pushed on the bottom, while enormous 
quantities are pushed shod the bed of the stream in which it 
is lightest. 

He shows also that the volume of s 
per cubic foot in each river is nearly the & 


(about y755)- 


It is probably entirely ‘unnecessary for me to say he 
that the statements which Mr. Eads has made in the pamph 
lets he has published concerning the conditions existing in 


of old assumptions, which experimental investigation has 
long since shown to be utterly unfounded in fact. 


by him conflict with no ascertained facts whatever, 
while that of General Humphreys requires 

A number of Fy ye im possibilities to reconcile incon- 
venient facts with it, and an amount of inventive talent that 
cannot fail to be appreciated. For instance, the correlation 
of cause and effect must be ignored, to sustain the 
able proposition that no re exists between velocity of 
current and quantity of suspended sediment. This, in turn, 
necessitates an _— bar of blue clay of older formation, 
to explain away one of the truths which conflict with it ; 
while another stubborn fact has to be accounted for by “ the 
horizontal and vertical irregularities of the bed.” Then, to get 
rid of the sediment, which, in accordance with this theory, is 
mopaes to fall to the bottom, when these irregularities cease 
below New Orleans, it becomes necessary posse another 
peculiar conception, the pushing theory, i the river 
is supposed to push this enormous a F sedimentary 
matter along its bed, and up over the. of the bar, asa 
sailor pushes to the scuppers the dirty deck 
with his squillgee. After this enormo 
tary matter is pushed up over the 00; 
becomes necessary to create the 
dead angle ;” or, “this space withou! 
sup to underlie the immedia 
river! And finally, when the Sulina jett 
the existence of “‘ the dead angle,” the” 
disregarded, and we are gravely assured that, 
ment is pushed om 3 

























although 28 per cent. : 

of course cannot fall into ‘ the dead angle” ! By 

x Such is an — ussion between 
aptain Eads an e umphreys—a di 

in which Captain Eads appears to v si 

decidedly the best of it, The ) length te which the 

present notice has extended f its us from 

more on the subject here ; but itis of much in 

and we intend to return to it, = (se x, 
































THE LATE MR, HD. P. C 
WE regret to have to announce the d 
Duncan Preston Cunningham, of Bury He 
well known as the ifiventor of the “Be 

This gentleman; who was gifted wit 
genius, was the second ‘son of Doctor John’ Canninghar 

surgeon Royal Navy. Heentered the B Navy in 1830 0n 


board the Donegal; 78,and served ertade ay 


bh of ~ x ; 


42, where he gained early. distinction by und 


line in 1835, he qualified fc 
in September, 1838, app 
Robert Otway, thet: ' 
served in 


entrenched camp Om th 
he was “‘one of the foremio 
conduct so spirited ag te 
spicuous gallantry in:t 
and Sir Hugh Gough,’ 
by the former to the Ad 
the attack upon Chapooythee 
town of Chin-kiang-foo, and th 1e 

During the latter part of these proceedings, Mrme@ 
ham was borne as supernumerary paymaster on 0 
Cornwallis, in which rank he was confirmed in September, 
1842. In August, 1845, he was nominated secretary in the 
President, 50, to Rear-Admiral J. R. Dacres at the Cape of 
Good Hope, where he arrived at the outbreak of the Caffre 


sates IA 


ar. 
In 1848, we find Mr. Cunningham serving in the boats 
in an attack upon a fortified position in the Angoza River, 
and again procuring special mention in the despatches. He 


with Queen Ranavalona, of Madagascar, and made himself 





the Danube has no resemblance to the bars 


the Mississippi river 





acquainted with the language of the country for the express 


his knowledge of political affairs and history both of 

ar and the Comoro Islands, was such as to induce 
the commander-in-chief to bring it to the particular notice 
of Government. 

Although so active a life afforded but little opportunity 
for study, Mr. Cunningham gave early proof of his remark- 
able mechanical abilities, and devoted much time to the 
problems which were then engaging the attention of the 
engineering world. Among his numerous inventions are an 
eccentric paddle wheel with an entire shaft, a reefing paddle 
gheel, his fourway port steam valves, a direct-action steam 

a with long connecting rod, a lifeboat carriage, a lifeboat, 
an atmospheric gun carriage. For his lifeboat carriage, 
originally designed for the surf lifeboat in Table Bay, he was 
presented with the silver medal of the Society of Arts. 
e inventions connected with the working of heavy 































General Humphreys s¢étgsto.be contented v tb | 
his position in the controversy;"and says in’a letter) 
dated May 22, cote a ed by Congress :) 


the Mississippi river and at its mouths are the mere revival jap 


Captain Eads declares that the theories advanced Th 


remark- | ; 


s | voluntee 
| names in for enrolment. He was the means of forming the 


jones 


took a prominent part about the same period in negotiations | Oo, of W 


isis 44 projectiles, may be mentioned, chain traversing 
onc chain running-in-and-out gear, overhead shot 
, Bhot carriages, slings and racks, and very many 


ot i 
i Me Cebbingham’s important invention, and that for which 
Re t known, is his system of self-reefing topsails. Early 
eareershe had been much impressed by one of those 
ible: nts which were in former days unhappily by no 
d by which a fine young seaman lost his life. 
cts OF the old cumbrous method of reefing topsails 
D] mind with great force, and he set before 
hin ‘the’ task of devising a method of reducing sail 
Withouttthe assistance of men aloft, and succeeded at length 
ett ye system of reefing topsails from the deck, 
which, the amount of sail spread can be diminished or 
nepeased as Necessary without the intervention of a single 
¢ simple act of raising or lowering the yard 
hg Bail is bent, and round which it is rolled 
effects this, This admirable invention met with an im- 
mediate and avidespread recognition, thousands of ships of 
all nations being fitted with it. It marked in fact a new era 
of improvement inthe rigging and fitting of ships, and gave 
the first impulgeto\the many valuable proposals for econo- 
misinglabour which have-since been made. ‘The mercantile 
marine hailed it asthe long-looked-for solution of a 
1 : pincreasing in a high degree 
y of man@uvring ships, and effecting an 
‘both of time and labour; whilst the ex- 






at 
difficultand it 
the ease and 
enormous s8@ 








; | bent to, which it diminished the discomforts and risks of a 
Be 


life, gatoed for 1t amongst seamen the honourable 
; of “the sailor's best friend.” Mr. Cunning- 

am’s of continuous brages.and brace machines, 
and other numerous inventions, have also greatly added to 


simplicity and ; the heavy labo f 
Pek sod etealanee Je pereeing e heavy ur © 


, and foresight rare at that 


Anticipating, . ) judgment 

ay,/thé, vast increase in size andyweight of ordnance due to 
the ‘introduction of rifling which has since taken place, 
Mr,. wasamong the first toseck in other means 
than mere manual labour the-force necessary to deal effec- 
tually, with great weights, and devised numerous methods of 
working heavy guns and ees He greatly assisted the 
late C: Me Saw: Coles, C.B., R.N., in pedehding means 
for ™ g the turrets Of. thé Royal Sovereign, and by his 
application of steam to all the movements of heavy guns he 
provided an ingenious and complete means of dealing with 
est ca 
{traversing gear, fitted in 1866 to a 23-ton gun 
Southsea, Castle, is pre-eminently simple and 









, |effectives..qnd although ft, has been persistently dis- 
‘| coumtenanced by our own authorities, a tribute to its great 


practical value is to be found in the fact that it has been 
recently, adopted by the German Government as the es- 
ky ae fitting for all heavy ordnance for coast defence. 

Mr, Cun: am was a medalist and juror of the Inter- 
national on of 1862,and a member of numerous 
scientific societies, many papers by him having been pub- 


lished in ournals of the Society of Arts, Institution of 
infor- Bevel and Royal United Service Institution. 


a warm interest in the formation of the rifle 
and was“ one of the eleven” who first gave their 


6th Hants “Gosport” Rifle Cerps, but subsequently he 
transferred his powerful influences to the artillery volunteers, 
and the corps t6 which he! attached, and of which 
he was major, is indebted to for much valuable infor- 
mation and instruction whi¢h he was never weary of im- 
parti @.was a justice of the peace for the county of 
d bying a seat on the bench for fourteen years. 
His dea be deplored by a large number of friends, by 
whom he was much esteemed aud respected. 

As one,ofithe promoters of the Portsmouth Sailors’ Home, 
the founder and president of the Gosport Army and Navy 


| Institute, his deep interest in the welfare of the poorer 


portion of the community is well known, among whom his 
active benevolence will be long remberered. 





Raiutway Exrension 1x Ipngtayp.—We are glad to 
observe the lively interest taken in and the efforts now being 
macle in the North for the carrying out of a central — 
from Londonderry to Belfast; this will open out a very ri 
country. In the south of Ireland the works on the line from 
Waterford to Dungarvon have commenced, having been 
very lately undertaken by Messrs. Smith, Finlayson, and 

iy estminster, at a sum we understand of 170,000/. to 
be completed and for traffic by May, 1878. Messrs. 
a — Lewis, of 8, Victoria Chambers, are the engineers 

or e, 





purpose of conducting a treaty with that personage, in fact 
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FURNACES FOR WET FUEL. 


On the Efficiency of Furnaces Burning Wet Fuel. As de- 
termined by Experiments on a Large Scale.* 

By Professor R. H. Txurston, Member of the Society. 

(Concluded from page 79.) 

62.. Tx rate of conduction of heat from the furnace gases 
to the heating surfaces with which they are in contact varies, 
in some not well-determined ratio, with the difference of tem- 
perature. It may be represented approximately, according 
to experiments o! Charles Wye Williams,t and judging from 
the analysis of M. Paul Havrez.t by a byperbalis curve, of 





profession. It may be found of value, in view of the many 
important applications which are daily being made of the 
various kinds of wet fuel. 

The temperatures, as given, may be somewhat below actual 
temperatures where they are determined from the composi- 
tion of fuel, as the calculations are made on the assumption 
that all vapours issuing from the fuel are raised to the mean 
temperature estimated. The reab fact is, that they are ex- 
pelled while the temperature of issuing gases is reduced by | 
their presence, and they, therefore, do not abstract as muc 
heat as is debited to them in the calculation. 

During those intervals of time which elapse between the | 


re, and also to boiler makers for introducing 
flanged joints, T seams, and hoops of bridge rail and other 
sections, efficient means are now at hand for stren i 

internal furnace tubes, so that it has long been —- that 


external 


the furnace tube instead of _— weaker than the shell had 
become stronger. The frost has yn to demonstrate that 
this view is correct. It burst the shell 


instead of eye | 
| the tube, otherwise it would have collapsed the tube i 


of bursting the shell. Secondly, it has long been urged that 
the strain upon the longitudinal seams of rivets in Cornish or 
“ Lancashire” boilers was very much greater than that on 
the ring seams. This view also has received corroboration 


RESULTS OF TRIALS OF FURNACES BURNING WET SPENT TAN BARK, AUGUST, 1874. 
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which the equation is z y=A, y representing the evaporation 
for a unit of area of a tube at a distance x from the furnace. 
U=B log. @ is the equation of total evaporation. 

When the volume of gas is the same, as in cases to which 
the formula of Rankine applies, the constants in these equa- 
tions are the same, and his formula gives a remarkable satis- 
factory approximation. Where, as in the Thompson furnace, 
the restriction of the air supply causes a comparatively slow 
movement of gases along the heating surface, the value of 
that portion nearest the fire becomes enhanced, leaving the 
furthest portions of less efliciency. 

The effect of reducing the air eupply nearly one-half would, 
therefore, be to actually reduce greatly the amount of the 
theoretical loss, 0,08, just given. The real loss would be 
somewhere between this 8 per cent. and the smaller dif- 
ferences noticed between the theoretical estimates of efficiency 
of fuel and the actual differences shown by experiment. This 
latter consideration may, perhaps, be taken as a proof that 
this ditference of efficiency due to such a change of heating 
sur‘ace would amount to approximately 2 per cent. Were 
more steam wanted, this would be at once sacrificed at the 
‘Thompson furnace, to bring the temperature of chimney up 
to that, 645 deg. which would give most efficient draught. 

63. At the Crockett turnace, the effect of the exceptionally 
low temperature of turnace is to equalise the value of heating 
surfave; and the considerable velocity of the gaseous current, 
which is a consequence of the unusually great volume of air 
passing through the furnace increases this effect. The nearer 
suriace is inetficient, and the most distant portions of the 
heating surface are therefore proportionately much more 
efficient than in the preceding case. Extension of surface 1s 
however, precluded by tho fact that the temperature of 
escaping gases would fall still further below that required for 
effective craught, and, as already indicated, were 1¢ possible 
to operate the furnace at all this temperature would become 
one-half the témperature of the boiler, were so much heat 
abstracted as to give an efficiency of tuel equal to that ob- 
tained in the other furnace. Heat would then pass from the 
boiler to the gas at those portions of its surface furthest from 
the fire, and the draught could only be maintained by means 
of special * blowing” apperatas. Tuis ‘is‘another fact illus- 
trating the imyortance of high temperature of furnace in 
the attainment of high furnac. efficiency. 

64. The annexed Table presents the results of the above 
investigation im a concise form, in which it may be found 
very useful for reference. 

65. Both of these furnaces were introduced about twenty 
years ago, and the first is in somewhat extensive use. No 
experimental determination of their actual relative efficien- 
cies has ever been made before, so far as the writer is aware, 
whieh has enabled their theory to be worked out. The de- 
termination of their theory, as here given, has greatly in- 
terested him, and will, perhaps, prove as interesting to the 

* Paper read before the American Society of Engineers. 

t “ On the Steam-Generating Power of Marine and Loco- 
motive ee 1864. 

“ Evaporisation issante en P ion Géoméirique 
ile, 1874. 








dans les Chauditres.”—Revue Ladustrie 


drying of one charge ‘and the intfoduction ‘of the next, the 
temperature of furnace rises to that due to the combustion of 
dry fuel. The results, as given, are probably, prac 
tically and sufficiently correct. : = 


SSS 
A BOILER BURST BY FROST, 

Tue monthly report just issued by Mr. L. E. Fletcher, the 
chief engineer of the Manchester Steany Users’ Association 
contains an interesting account of the t of'a Cornish 
boiler by the freezing of the water in’ it, “Mr. 
Fletcher says : rs 

“ It may not be uninteresting or uninstructive for me to give 


briefly in passing the eo of the bursting of a boiler 
by the recent frost, boiler not being » household 
circulating one burst by the ex the water:due to 
the heat of the fire, but a full-sized boiler burst 
without any fire at all, through the of the water 
in the act of freezing. came about was as follows: 


The boiler in question had never 7" been set to work. It 
was quite new, not having left the maker’s yard, and 
was about to be tested by hydraulic y before being 
sent off. For this purpose it had been me sped but as 
the test had to be deferred the of the en- 
gineer who was to witness it, the t was. loft full of water 
during the late frost, and stood unnoticed until the thaw 
came and revealed the mischief that had been done. 

* The boiler, which as already stated was of the Cornish type, 
had a length of 28 ft., a diameter in the shell of 6 ft. 6 in., and 
in the furnace tube of 3 ft. 3in., the thickness of the plates 
being seven-sixteenths of an inch in the shell, three-eighths in 
the furnace tubes, and nine-sixteenths in theends. The shell 
was eomposed of nine belts of plating, each belt being in three 
lengths, with the longitudinal seams breaking joint. The 
furnace tube was strengthened with flanged joints at each of 
the ring seams of rivets, while in addition there were six Gal- 
loway water pipes in the flue behind the fire bridge. Both 
ends were attacned with internal angle irons, and strengthened 
with three gussets secured with double angle irons, but there 
were no longitudinal bolt stays. The boiler was single 
rivetted throughout. 

“The effect that the expansion of the water had upon the 
boiler was to strain all the longitudinal seams throughout, 
and to burst one of them through the line of rivet holes 
right across the plate, this seam being situated near to the 
bottom of the boiler and in the last belt of plating but one 
toward the back end. The ring seams of rivets in the shell 
however were nct strained, while the flat ends as well as the 
furnace and flue tube were none the worse. On the top of 
the boiler in the front plate but one a manhole was cut, but 
the plate was not strengthened either with a mouthpiece or 
ring. This part had evidently been severely strained. The 
plate all round the hole was bulged upwards about  in., so 
that with a little more pressure the cover would have been 
forced through and the boiler split open. 

“The behaviour of this boiler teaches some very practical 
lessons. A few years since the furnace tube of a boiler was 
weaker than the shell, but thanks to the researches of the 
late Sir William Fairbairn on the power of cylinders to stand 





by the fact that all the longitudinal seams were strained and 
one of them burst, while the ring seams did not suffer. This 


be of set to thiose boiler makers who still continue 
} the 5 as well as the longitudinal 
and. save their 


ig weight to the boiler without 
it. }, the recent disastrous explosion at 
gave rise to the idea that furnace tubes made with 
flanged seams ‘were too.weak in a longitudinal direction for 
Se ek ‘The behaviour of this boiler, however, 

“that idea, otherwise the tube would have been 
elongated and the ends bulged outwards. Fourthly, the 
tendency of internal manhole covers to bulge the plate up- 
ward around them and thns to butst 9 and split upon 
the boiler, “Was “illustrated, showing necessity for 
strep ling these openings with substantial mouthpieces. 
It must be re that the boiler was anew one. Had 
it been at work for some time the edge of the plate at the 
opening ra ty been weakened by corrosion, as is so fre- 


i 





uently the When greater mischief might have been done 
oem with a less'pressure. 8-4 

“There ai ‘ ;some practical lessons to be learnt 

from the-mi is boiler in being burst by the late 


logs may prove a scientific gain, 
rather than otherwise ‘that 
have the benefit of this event some 
oe sooner. It will be seen that the test of this Cornish 
iler by the expansion of the water by freezing is very 
similar to the:test of the Lancashire boiler that the Associa- 
tion is conduéting by the hydraulic pump, further reference 
to which is made in another part of this report. The two 
tests run in parallel directions, and very much confirm one 
another, though \in the fests by the hydraulic pump the 
pressure exerted and the behaviour of the boiler under it is 
minutely observed; which*was not the case when the boiler 
was burst by the frost.” ~ 





~ F 

Rio Tinto Minixe any.—Mr, G. B. Bruce, C.E., 
the engineer-in-ehief of ‘the Rio Tinto Mining Company, 
accompanied by Mr. John Dixon, the contractor for their 
pier works and shipping arrangements in the port of Huelva, 
has just returned re Spain. We understand Ly = a 
caretul inspection o: ‘works in progress, Mr. Bruce’s 
report to thi directors Wotecodingis satistactory. The rail- 
way to the mines, whith is being constructed by Clarke, 
Pune , and Co., is making such rapid P that its 
opening in June may be confidently ooked forward 
to. As the mines are all ready to proceed with large de- 
liveries of ore, it is anticipated that 100,000 tons will be ship 
in the close of this year. All the difficulties experienced in 
securing foundations for the pier on a bed of mud of un- 
known — have been ingeniously overcome, and bearing 
in mind proverbially slow progress of works in Spain, 
the directors, engineers, and contractors are to be congratu- 
lated on these probable and unexpected results. All the 
concessions, contracts, and arrangements with the Spanish 
Government have been finally confirmed and so that 
nothing now stands in the way of the ul realisation of 
the vast schemes of this colossal enterprise. 
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WHITWORTH EXHIBITIONS. 

We are informed that Sir Joseph Whitworth, wishing 
to encourage young men having a mechanical instinct, and 
who are already possessed of some degree of manual 
dexterity in the use of tools, proposes to found in con- 
nexion with Owen’s College, Manchester, King’s College, 
London, and University College, London, a certain number 
of Whitworth Exhibitions, in order to fit them better to 
become candidates for the Whitworth Scholarships. 

The competition for these exhibitions to be as follows : 

1. Candidates must not be less than sixteen nor more 
than eighteen years of age at the date of the examination. 

2. Candidates will be required to produce a satisfactory 
testimonial of character, and to pass a preliminary qualify- 
ing examination in English dictation and . composition, 
arithmetic so far as decimals, and elements of mechanical 
drawing, at the commencement of the academical year of 
each college. 

8. Having passed the qualifying examination, candidates 
will be required to undergo a practical examination in the 
use of tools, to be held at each college, or elsewhere; this 
examination to include at least two of the following handi- 
crafts: Filing and fitting, turning, smith’s work, pattern 
making and moulding. 

4. The selection of candidates will be determined by the 
marks gained in the examinations. 

5. The successful competitors for the exhibitions will be 
entitled to receive, during the two years next following the 
examination, instruction in all such subjects (being part of 
the course of each college) as shall better prepare them for 
the Whitworth Scholarship examination, viz.: Practical 
plane and solid geometry, machine drawing, mathematics, 
theoretical mechanics, applied mechanics, and free-hand 
drawing. 

6. Provided always that the right to enjoy the Exhibi- 
tion for the second year shall be contingent on the exhibi- 
tioner’s success in the college examinations held at the end 
of the first year. 

7, Sir Joseph Whitworth will pay to each college an- 
nually for four years, as a trial of the success of his pro- 
posal, the sum of 100/., for or towards, at the option of 
each college, the expenses of such students. 








STEAM ENGINE PERFORMANCE. 
THe Epitor oF ENGINEERING. 

81z,— You have lately published, in your valuable paper, 
Mr. Fletcher's monthly report of the Manchester Steam 
Users’ Association. It contains much useful and practical 
information, and soon no doubt the public will have the 
pleasure of reading Mr. Longridge’s report for the past year. 

It maybe interesting to your ers to know what a 
similar society abroad has been doing. In the November 
number of the Bulletin de la Société Industrielle de Mul- 
house is published the annual report of the Association 
Alsacienne des Propriétaires d’Appareils & Vapeur, from 
which with your permission I will give a few extracts. The 
society has made 1474 external examinations of boilers, and 
239 internal examinations; 275 boilers were tested b 
hydraulic pressure, 40 boilers were tested as to their 
evaporative efficiency, or pounds of water evaporated per 
pound of coal burnt. The total number of boilers under in- 
spection was 1079, and no accident had occurred to any of 
them. The number of steam engines indicated was 117, and 
many copies of diagrams are appended to the report. 

hat seems to me to be an excellent feature in this report is, 
the interesting returns as to the weight of steam per indicated 
horse power per hour. But to what I wish most particularly 
to call your attention is the manner in which these returns 
were arrived at, viz-, by measuring the quantity and tem- 
perature of the condensing water. Great stress is laid in the 
report on the importance of experimenting on engines in 
this way, as it can be done so rapidly, ily, and cheaply. 
All members of the association are especially invited to make 
arrangements for measuring the condensing water. Any 
leak or waste of steam in the engine can, of course, in this 
way be discovered. 

We are constantly being told that a certain steam engine 
consumed so much coal, whereas the coal was only used to 
evaporate so much water from the boiler. These coal re- 
turns are, [ think, very indefinite and misleading, as the 
separate questions of engine, boiler, coal, and stoking are all 
combin How ¢an an English coal return per indicated 
horse power be compared with a foreign return, when the 

uality of the coal and the kind of boiler differ so much? 

n the other hand, how easily and correctly can any one 
steam engine, at home or abroad, be compared with any 
other engine when the returns are given in weight of steam 
per indicated horse power. ~- 

T have, therefore, much pleasure in calling your attention 
to-this interesting report. Users of steam power will do well 
to imitate our friends at Mulhouse, and test their consump- 
tion of steam by measuring the condensing water, if they 
wish to save their fuel and their money. 
remain, Bits yen respectfully, 


I 
January 22, 1875. ECHANICAL ENGINEER. 





A Brazriran Arsewat.—The length of the workshop quays 
at the Brazilian arsenal, at Ponta d’Ares, is 8300 metres; and 
the breadth of the quays is from five metres to six metres. 
The -great boiler shop has 14 machines for pressing, unch- 
ing, cutting and bending bars and plates of iron; all these 
machines are driven by a portable steam engine of 25 horse 
power, The arsenal turned out last year several bridges of 
wide span for railways, and a number of boilers, both tubular 
and common. The machine shop has 48 machine tools of 
various types. ‘ 





CLEARANCE AND COMPRESSION IN 
STEAM CYLINDERS.. 
To tae Eprror or ENGINEERING. 

S1z,—I have read with great interest the article in your 
issue of the 15th inst. on “ Clearance and Compression in Steam 
Cylinders.” It appears to me to be the first instance of publi- 
cation of a right treatment of the question. It is, however, 
° to an improvement which occurs to me respecting 


. 5. 
‘With your permission I will substitute for that figure 
another Thich $e subjoined. 
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O X and OY are the axes of co-ordinates. The co-ordinate 
of the point P upon the curve have the following meaning : 

OM represents upon some scale (called the x scale) so 
much of the length of the cylinder as would be 
occupied by the compression steam at the initial 

ressure. 

M P represents upon some scale (called the y scale) the 
diminution of diagram area due to compression. 

O D and O deach represent (on the x scale) clearance, 

D A represents (on the = scale) the distance the picton 
moves before the steam is cut off. 

Oo represents (on the «x seale) the quantity of steam 
which occupies the clearance spaces when there is 
no compression. 

O B represents (on the y scale) the diagram area when 
there is no compression. 

Odaoand VU BCA are rectangles. 

MP meets Oa at R. 

CP meets O Y at S, . 

C Q touches the curve at Q, and meets O Y at U. 

O A touches the curve at its initial pint o. 

W & represents (on the x scale) the distance from the end 
of the stroke at which compression begins. 

With respect to the point P of the curve the quantity of 
steam used for each stroke is proportional to M Aor VC, 
and the work done per stroke is — to aa 

.*«» Efficiency is proportional to _—, or to ——_,orto BS 
a Ve BC 
(since B C is constant). 

.*. Efficiency is greatest when C P touches the curve as C Q, 
and BU represents the relative efficiency in that 
case, B e representing the efficiency without com- 
pression. 

O m represents the cylinder space which would be filled 
with the compression steam at initial pressure, and 
it is in this case less than O D, the clearance. 

w r represents the period of compression. 

It may be noticed that if d5 represents length of stroke 
on the z scale, and 5 R' be drawn ore to O X cutting 
OR in R', then 6 R'is equal to the greatest abscissa for 
which the curve shown is true. Beyond that the curve re- 
presents an impossible case, viz, when compression begins 
with the piston beyond the extremity of the stroke. 

to unexplained parts of the diagram speak for them- 
selves. 

The mode of obtaining the curve can be found from a 
study of the article referred to at the beginning of this letter. 

I am, Sir, yours faithfully, 
, W. J. Caster. 

R. N. College, Greenwich, January 19, 1875. 








Woop-Workine Macuinery.—The largest contract yet 


ven out for a complete plant of wood-working machinery 
for carriage and wagon building, namely, that fur the Midland 


Railway Company's works, now in course of progress at 





, has, we understand, been placed with the firm of 
Thomas Robinson and Son, of Rochdale. 


Messrs. 


PERUVIAN RAILWAYS. 
To mum Eniron or Eneinuzrtna. 
Srz,—Allow me to occupy the attention of those of 
readers who may have some interest in the Lima and Bisco 
Railway schemes which has given occasion to two notices in 


pe sry et ptm nog n the ports of Callao and 
b Ro Cesseeneuces, ave See anaye = 
Cafete, Lunebuans, Chincha Alta, Chincha Baja, Condor, 


Chuachanga, and Pisco, all of which are well: known to me, 
having been a resident of over four years in Peru. The pro- 
duction of these valleys consists of large quantities of sugar. 
rum, cotton, wool, wines, cattle, grains, and fruits. 

he Concessionaires may have demanded, I am 


What sum t 
not aware of, but my impression is, by what I know of pay- 
ing railways in Peru, and by the little experience I have had 


chance to gather, that a deal of im ce is attached 
to the ge Pisco Railway ph Fr Te- 

as one of the most table and safe investments in 
the co economical! out. 


if carried 
The public Fil ne doubt judge from the letters 
by “One who Knows the a 

of over Four Years in Peru,” and derive a little benefit from 
both. As regards those i I 


will take e step which may deem 
pry A = they may 


convenient in protection 
I mye ven as 
A Resrpest or over Four Years 1x Perv. 
London, January 28, 1875, 


To rHz Eprror oy EneineErine. 

Sr1r,—I crave your indulgence in reply to ‘One Who Knows 
the Country Well,” and who writes on Peruvian Railways in 
your issue of the 22nd, for permission to state tho real 
of the case, 

If your readers will refer to the reports of the British 
Chargé d’ Affairs in to the F Ofiice in London, or 
to the very able book, “T'wo Years in Peru,” by Mr. Thomas 
Hutchinson, late British Consul at Callao, og, will find a 
very different, though disinterested and authentic statement 
regarding the value of the produce and commercial supplies 
from the iets through which this Lima and Pisco line will 
pass. Consul Hutchinson says in his work referred to, vol. i., 
p. 129:—‘*It has often been a wonder to me, that a railway 

ot as I believe no better 
paying railway could be established in Peru.” So much for 
y . As regards his 
ingenious p' be paid to the conces- 
sionaires and their friends, I beg to observe that concessions, 
like other merchandise, become an article of commercial value 
—and the value of a Peravian concession is not difficult to 
ascertain. Surely your corres t would not grudge my 
selling it, “quantum valeat,” when the labour and capital 
expended in obtaining it are taken into consideration. 
should like to know whether your correspondent has in 
any way been chagrined by the loss of his anticipated profits 
in connexion with this project, of which the local journals 
speak so highly, and which is so much needed for the benefit 
of the country ; and which, once constructed, will form one 
of the main arteries for the egress of the agricultural pro- 
ductions and commercial supplies, the life-blood of the State. 

I may add, for the information of your readers, that the 
estimated traffic returns of this line made by Government 
and other engineers, amounts to nearly 350,000/. per annum. 

Your ager om adds, “I might say much more.” [ 
invite him to do so to the fullest extent of his knowledge, but 
under his real name, so that the public may be able to judge 
how far he is drawing upon his imagination for his facts. 

I am, Sir, your obedient servant, , 
Juan Martin Ramos, Concessionaire. 

16, Cecil-street, Strand, Jan. 28, 1875. 

To tae Epitor or Enaiyzerine. 

Srr,—Having observed on page 67 of your last number 
a letter entitled “Peruvian Railways,” in which it appears 
that the author of the article has formed an erroneous 
opinion relative to the Lima and Pisco Railway, not only 
as regards its utility, but also considcred in a financial 
point of view, allow me to inform you, as a resident 
of more than twenty years’ standing in Peru, and well versed 
in the resources of the country, that the railway from Lima to 
Pisco, now in courge of negotiation, is poe a line that 
will yield a greater amount of income to the shareholders than 
any other it the whole of the Republic; I say so, with a full 
conviction of the exactitude of what I state; for having been. 

issioned ( here between the years 1854 to 1860) 
by the late D. Pedro Gonzales de Cardamo (the premie of 
the railways of Lima to Qallao, and Lima to Charrillos) to 
obtain ful of the trade carried on between Lima 
and Pisco (so as to form an estimate of the traffic retures, and 
etiable him to base his calculations for making proposals to 
the Government for opening up a railway that should unite 
these two places), I had to study the and, 
therefore, speak practically on the matter. con- 
cluded, the result showed, upon a minimum , that 
the traffic returns at that period yielded the sum. of 800,000 
dols. more or less per annum; consequently, now that agricul- 
ture in those very fertile valleys, lying between the line 
alluded to, has made such rapid strides, ee pm igs eg it 
is fair to presume that the tratlic returns would also be in- 
creased in the same’ ratio, and, therefore, errdane a good 
interest on the capital invested. Having not the sligitest 
interest in the Lima and Pisco Railway, further than that 
which every man would feel, desirous of waite the progress 

m 





of industry and the march of civilisation country the 
birthplace of his family, I beg to subscribe ara 
Yours faith*ul'y, 

G, pg Branpon. 





Great Western Hotel, Paddiagton, January 27, 1875. 
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PARIS PNEUMATIC TELEGRAPHS; GENERAL ARRANGEMENT OF STATIONS. 
(For Description, see Puge 93.) 
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ORDNANCE. 
F 3 
~ , 3 
i 7 4 | i : . tele 
: NAME OF MAKER AND F "2s ee éi¢|é j 8 | width of ; 
vA NATURES OF GUNS, & z 2 3 - a 8 o Groove at g 
E % 5 isis SGateeer o> 3 
ed ‘ a : 
5 Ei q. i & ei glia le2l el a1 titel 81 elels 
: 3 Bet 3 s : E g si 4 z 8 2) 8 5/2/88 
Z a a B & a a ats a 4 4 zlea|s 
PRIED RICH KEUPP, ESSEN: | ie is ee ee ee 
1 [304 Centimetre = 12 in. ooo 8. 8. | Breechloading* Steel 35.30 on eee ooo 263,781 | 12.007 | 12.401 | 227.167 eco eco 72 eee ooo on 3 
2 |28-Centimetre howitzer=ilin....  <.. L.8. . 9.82 ed an vx, | 125,985 | 11.023)... oe.sis ra 72 a Be. 
8 | short 26-Centimetre=10.23in.... ... 8. 8. % ” 17.67 «» | 39.870 | 17.716 | 204.726 10.236 | 10.605 | 174 — . os aeaaae 64 Ye 1259 
4 |Long 24-Centimetre= 9.44in.... 4. 8. 8. o n 14.38 - 37.086 | 15.433 | 205.907) 9. = 177.5) 4 y- 13.388 32 Seal = 1122 
5 |3hort 24-Centimetre= 944in....  ... 8. S. pe re ee 2. | 87.088 | 16.433 | 185.355) 9.267| 9.606 | 157.048 | 41.692 |1 nee 32 1441) .60 1123 
6 |Long 21-Centimetre= 8.26 in...  ... L. 8. te r 9.84 vi. | 29.842 | 18.897 | 185.355) B.941| 8.547 | 161.654 | 37.086 | 12 or 30 7283) 5148 1023 
7 | hestSi-Cestimetren 638i. L. 8. ad . 8.84 wi. | 80.157 | 14.409 | 154.449| 8.241 | 8.543 | 131.221 | 33.976 97.245 30 .7126| .5590| 1023 
8 |Long 17-Centimetre= 6.69 in... ... | L.S.and&.S, a . 55 i. | 28.622 | 11.028 | 167.323) 6.771 | 6.999 | 148.819 | 32.480 | 116. 1 i, <a pis 
9 |<hort 17-Centimetre= 6.69 in. |.. L. 8. and $8. | a = ne w. | 24.724 | 11.338 | 183.859) S771 6.999 | 117.400 | 26.71 00.63 ; 48 ior! gi a - 
10 |Long 15-Centimetre= 5.90 in. |. L.S, and S. 8, | - 3.03 55 | 18.700 | 9.645 | 135.433) § 6.074 | 119.684 | 25.433 | 94 . 31 48 Aza sis) 
11 |Long 15-Centimetre= 5.90 in., No. II L.S.and 8, 8. | a rs 3.9 165 | 20.590 | 9.252 | 151.536) 5.869| 6.074 | 135.040 | 29.330 | 105.7 48 4291) 5118) 
12 | short 15-Centimetre= 5.90 in, ,., ‘ L. 8. a pe 29 55 | 20.590 | 9.763 | 128.741) §.869| 6.074 | 112.255 | 24.460 | 87.795 | 36 42 | 18) 
13 12-Centimetre= 4.72 in. .., ’ L.S - je 1.37 220 «| 13.582 | 7.677 | 115.157; 4.735| 4.921 | 102.440 | 16.771 | 85.689 | 18 905) 5118} 081g 
M4 9-Centimetre= 3.54 in. .., oso L. 8. o me 935 |b. 110 os ae 80.310' 3602 on | 71.614 nasi “~ 16 me ows a pe 
15 8-Contimetre= 3.149 in. o L. 8. = *” 649 .. 154 en a 76.181) 3.090 | 68.031 a ove 12 | . oa pe 
16 6-Centimetre= 2.362 in, 4 L. 8. - e 235 ., 30.8 | oe | 49.212 2.362 + | ‘ mi « | ee Be 
! | 
TABLE III.—FRENCH AND RUSS 
‘ ORDNANCE. | CHARGE, } 
6 5 : 
F § 2 3 E RIFLING. 
# & 3 8 z 
' E £ © 2 g 
4 NAME OF MAKER AND s & e = s 8 ee 
NATU Ff GUNS. oa “ o ¢ © a sels - v 
d TURES 0 3 5 se 3 a g3 8 ” F g a aa Be Z ? £/ 8 
: 83 3 = é A E aii] & | Ba % 3 | 52 3 is 
3 = Fy 8 
= Gj = 3 5 5 
3 z 22 2 E FS a H 6 a= § so] 8 Zz? 3 a ae i 
FRENCH SERVICE GUNS: uss in. in. in | in. in. in. Ib. Ib. » | & 
1 |32-Centimetre=12.599 ,., . 9 8.8. | Breechloading { a Steel 34.5 tons 50.395 | 22.835 | 224.40 | 19.599 | 12.559 | 204.1 on i ewe =| 136.69 136,69 38.14 
2 |o7-Centimetre=10,630 ... ws 8.8. ° - RF w 44.607 | 19.292 | 211.812 10.803 | 10.803 | 163.70] ... ie a 52.91 88.2 13.67 | 817 
8 |\24-Centimetre= 9.443 .,, sve «| L, 8, and 8, 8. ps pa 138 ., a ons 9.499 | 9.499 | 162.55 ove ove we 35,27 61. 9.26 
4 |19-Centimetre= 748) 4... «| LS. and 8, 8. a a 7.9 30,394 | 149.61 | 7.638 | 8.031 | 135.39 i en tea 17.64 33.1 474 | Mb 
5 |16-Centimetre= 6.299 ... . ow} &8.and 8.8. ie - 98.42 cwt. an die a 6.484 | 6484 | 11827 | w en ns 11.02 165, 287 
6 |14-Uentimetre= 5.511 4. ae «| La S. and 8.8, = po 52.26 ., oe ee | 5.456 | - 5456 89.88 | a. as - 8.52 os ' 
7 Siege Gun of 24... a oes oe L. 8. " ” 40.55 » eco ove eco 6.010 | 6.010 79,13 oe oe ove ove 5 on a 
RUSSIAN SERVICE GUNS: pa - sili 
8 |Twelve-Inch > ~ 8. 8. Steel 40 52 21 252 12 12 216 57 5 po ; ian aid 
9 |Eight-Inch ... we =e | 1 Sand S. 8 p a 754 », 29 1 | 115 8 8 | 161 34 | 117 30 | 33 od 
10 |Bight-Inch (mortar) .. 0 oe ae ” 31» 21 4 89.9 8 8 68.5 24.5 44 ove re 16.2 jo : 
11 |Six-Inch nl a 8. 8. ms Ps 3.92 .. 21 «| 11.25 | 140.0 6 6 122 32 90 ate ‘ae 18 ‘al 
12 |12,2-pounder boat gun ait ons on s. 8. | o “ 792 Ib. 7.75 5.5 67.45 ai eee ea ats ia oo iA 21.5 oz. ee 
* This velocity is only esti 
TABLE IV.—ORDNANCE CONSTRUCTED BY MESSRS. J. VAVASSEUR AND CO., LONDON. 
2 ; : 2 sé + 3 3 
i 
g E 3 3 338 20 
4 aA " 3 3 oS is jgee 3 3 
§ | NATURES £ “a zg 2/2 lp i. a3ls™ P 
~ | OF GUNS. e & 4 & | 2 |e |ge8 g REMARES. § 
- - 4 s # = - S |B |"eslge z NATURES OF GUNS. Man 
a 4 4 : = a 3 ~ © x >8 o Bs 3 
B 5 i Ely 3 & H S| @ islifesi% Z 
& = a o Ss5ieegics . 
3 3 | & a|8 g é 2 | 3 BA \ao= : 
in. in. Ib. ft. s 
1 | 12-inch Steel Muzzle 12 187 27 tons = Ib.|Armour piercing} 600 oo co | ose | eco = 
2)| 98-inch a a 9 144 10 ,, - a 250 a ata obs leis — -: 
30 pe 1561 . 
3| t-inch «| y, =f 7 | 126 | Stons 1 ewt. { 2” = }us {iss 1589| 73.1 |72.2| | All A. y= a being | 
Ma, 1218 {1183| 54.4 |84.5 eoaed hy two feces F 1| Twelve-inch 35 tons mae 
f 20 1440/1437) 73.6 71.9 the centre of the bore, and by Ae { 4 23 tons Mark : 
4 |100-pountler .. P * 63 | lll 80 cwt. _ - 100 |) 1400 (1359) 69.0 [75.5 inner fase concentzie with the bere; 21 Twelve-inch 
Rn, 1223 |1024) 524 (85.3 the corners are rounded off with | 25 tons Mark I 
5 | 80-pounder . a 6.0 | 108 ot ,, 16 ,, e 80 ac eco oxo ons curves of very small radius, The | Mark I. ; 
© | 6O-pounder .. ” 5.5 | 101 8 2 GO] ve | om width of rib is in direct proportion | 3) Eleven-inch 25tons .. Y 
( Solid shot oF ) with the calibre; in the 14 in. gun it Mark IL 
7 | 40-pounder..| ° 4.75 | 96 0» 8, SS 40 “8 _ is 1.5 in., while the depth varies fron 4 
shell 0.3 in. in the 12-in. gun to 0.15 in, in Mark L 
8 | 20-pounder .. | e ” 3.75; 67 DB « ee ‘ ~ 20 oA on the 2.5 in, gun. The projectiles for 4| Ten-inch 18 tons..; a { j 
(59 w sad ~ ~~ “ these guns are groove: us giving Mark I, 
9 | 9-pounder . ” 3.0 | 75 8 » t : 5 ” oa sess them a fair bearing on the ribs for the 
10 | épounder .. | ° " 25 | 48.5 Ss 1 : me 6 oo cylindrical part of the projectile. Mark I 
hyp 3.0 | 24 150 Ib. Soz. | Common shell| 7 &| Nine-inch 12tons ... 4| MARTE 
oun tain ) | Marks —- 
| Con Mark L 
12 |130-pounder...) ,,  |Breechloading|) 7 | 126 | 5 tonsScwt 261b.) 4 tn ‘cet 130] .., 6| Eight-inch 9 tons ay { 1, 
es bands ) e 
13 |100.pounder ... - 6.3 | 111 ewt 20,, " 100 _ eee ais cco Mark ca 
14| 80-pounder.| bn 6.0 | 108 “a. 16» m eo} ~ isi = Lem Digs aed o-pngee Rey pS ne 7 | Seven-inch 7 tons { 
15 | G0-pounter...| e 5.5 | 101 48 ,, fio ” F o | {1588 pA £0. that the land is half the width of 
roe rojec'ile iles for these guns are ro 8| Seven-inch 6j tons { pe 
16 | so-pounder...! ‘ 475] 36 | 0 8 .,|{ shell with }] 40) 0. | u.} “ye = ion, by forcing tinss| | 9 | Seveninch 90cwt 
{ porn through dies wh Rich, press e rings 
7 into grooves turned the body of 10 | Sixty-four-pounder 64 cwt. 
17 | .40-pounder .. ° » 6.5 755 32 5 99 40 - a» in ooo the projectile, the projection | being ; 
a8 | Speeder...) » ” 3.75) 93 16 ., 5» ” 20} a. [or] ae |= |] gufficient to allow the 11 | Forty-pounder 35 ewt. cL 
19 | 20-pounder ... ® e 3.75) 67 12, Si pa 20 aad att abe the rifling when the gun is 12 | Sixteen-pounder 12 owt... 4 
20 | 12-pounder ... e e 3.0 75 > os 2.9. a ll 1700 |}... nee aa , 8 cwt. 7 
2 | pounder .. ” ” 2.75) 525 5.5,, 15., os 9 ae ss “ade 13 | Nine-pounder .., d 6 cwt ‘ork 
22) 6-pounder...| ” 25) 48 35,, |” 1.0,. ” Oh: sk ed ec 
| 4-pounder } 229 150 Ib. l4 Steel seven-pounder .., ‘ 
euantale " ” 2 | 2 30 8 oz. ® ; oe oe aa 
— a en 15 Bronze { PivePpounde ’ 4 
ven-pounder Be. 
te 
16 |Converted 80-pounder, 5 tons xh. 
71 owt “3 
17 — { 
58 cwt. 
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CHARGE. PROJECTILES, 
STEEL SHELL, CHILLED SHELL. CommOn SHELL, INITIAL VELOCITY. 
tL = 
: : i i i 
4 iy | 3 3 4 2 2 Bg 
. sai2ai84 ei eis 4 g| 3 iG FI REMARKS. z 
Twist in Feet. = g s = S s S s = = 2 
Mi altetraeat elaralsaLe bales Fi @ 
seis $s} e lia Fle] lal el 3 i| j 
E z 6 ra B B 5 r= E E & 
OF EE ——_ ame se 
Ib. Ib, Ib. Ib. Ib. Ib. Ib, Ib. Ib. Ib. Ib. _ Ib. 1b. Feet per second. |* The whole of these guns, as well as every 
in 71 ft. 5}3 in. oa we | 651.2 Ret te ss es is a! » |565.5 | 1525 | 1510t| other piece of joading ordnance} 1 
} urn in 36 ft. oh in 2 oe Pe hae de Bile 65. 3 “al soared adie manufactured by Mr. Friedrich Kra vie] 9 
1 turn in 59 ft. 8} in. : ’ 366.3 29.7 8.8 404.8 | 377.80 | 29.7 44 | 41140] 298.32] 31.24} 2024 . vided © mechanism of Mr, 
From 1 tarn in 54 ft. 0g in, to 55 ft, 5} in. i328 266.2 22, 6.6 294.8 | 280.5 22. 3.3 305.8 | 221.1 24.64] 14.96 |260.70, 1410 391 . Broadwell, of Carlsrihe, Mr. Krupp,| 4 
From 1 turn in 54 ft. 03 in, to eg Wo 52.8 | 266.2 ” » [7294.8 | 280.5 ‘ » 305.8 | 221.1 Pi ” 260.70) 1410 391 | as Fe 4 fy es by. 4 ; 
From 1 turn in 46 ft. 84 in. to 47 f.1y in | 374 | 188.1 | 165 | 44 | 209.0 | 1991 | 165 22 | 2178 | 14718) 16.28] 10.34 pe 1440 | 1440 -~ ~ Bamana Ben, ~~ 7 
1 tarnin 40 ft. 6% In. 374 | 1881 si yp 209.0 | 199.1 * 2 217.8 | 147.18}  ,, es 1440 40 = @ enormous applies 4 
1 tarn in 36 ft. 84 in. 264 | 10648 | 855 | 2.64 | 117,70 | 108.02 | 11.99 | 1.21 | 121.22] 83.6 9.68 | 7.26 | 100.54) 151 5: agate, oe en Ratns cocee M4 
1 turn eda hag 264 | 106.48) ,, Mi -- | 108.02 a a 121,22 | 83.6 ” ” 100.54) 1510 526 = ny —— a ® met 4 PH 
3 -_ a _ i, = 17.6 68.75 5.5 3.85 78.10 | 67.3886) 7.7 814 | 75.90 | 56.10 7.04 3.86 | 67.00 it 526 a ean tlt be to and in Sects Suet of | 11 
. 7 * 17.6 ” ” ” ” | ” ” ” ” ” ” ” ” w 
1 turn in 31 ft. 9f in. 17.6 : : SG eller ‘ i va . “s - 151 33 the “ — Papers on Technical Sub-| 12 
From 1 tn. in 23 ft. 8,%, in. to Lin 24ft.1,%, in : 36.08 3 7 39.386; .. 54 os pa 28.60 | 3.30] 1,98] 3388 147 1476 | jects,” ndix to vol. ii. of the Reports | 13 
2. ear in 14 ft. 104 in, 17 | 2608 | 247 | 896 | 50.886 ane Poe a Pe | ints) ws | 1056 | on te Vieuns Exhibition, p. 68 4 
1 turn in LI ft. 107; in. 1.10 3 : ob ee ee ja pat be ts ste a 9.46 ows 1171 |+ Maximum. 15 
1 turn in 6 ft. 10§ in. 44 Pe nae a mr WN in ‘ ma Ce he _ was 984 |t With a powder charge of 110 Ib. 16 
RDNANCE AND PROJECTILES. 
PROJECTILES. COMPARATIVE ENERGY OF PROJECTILES FROM FRENOH, BRITISH, AND GERMAN GUNS, 
ly SHELL. BATTERING PROJECTILES, MUZZLE VELOCITS FRENCH GUNS, British Guns. GERMAN GUNS. 
a es : a mene Teta one oP ages eet ee ee ry 
Diameter % - 6 : Diameter of Bands FE ES ES Se ¢ E BE Be a g bs Ss J 
over Bands. 3 % te over over = a Feet per Seconda Ss ge ee SE 3 as 35a 3 as 286 
Front. | Rear. | 3 S Ea Front, | Rear. | 3 % f =e FEES 5 sh BEES § a= Bars 
é a | § 3 8 Baan 3 a Bean : bs | geen 
in. in. in. Ib. in, in. in. in. in, 
12.58 | 12.75 |34.1 | 760.51 | 1248 | 12.578 12.752 | 2] 341 1312 12.599 9,077 66.4 12 8,205 74.6 ll 6,953 78.8 
10.82 | 10.96 | 24.02 | 476.40 | 19.70 | 10.827 10.960 | 2| 24.45 1378 10.630 6,273 m1 11 6,415 75.5 10.23 5,514 782 
944 | 9.59 | 21.06 | 317.6 9.346 | 9.445 9.590 | 2| 21.068 1427 9.448 4.484 72.7 10 5,160 73.7 9.44 8,657 69.1 
765 | 7.79 |16.34| 165.4 7717 | 7.732 7.787 | 2| 17.126 1486 7.480 9/533 76.5 9 3.496 69.9 8.26 2,889 77.1 
647 | 663 |14.61] 99.3 6.389 | 6.468 6.628 | 2} 13.78 1312 6 299 1,185 718 s 2.492 71.2 6.69 2.073 81.7 
543 | 5.60 | 12.74 ie “ ‘ ose ooo oe 1509 5.511 649 73.6 7 1,943 64.8 5.90 1,096 80.1 
oe oe oe ove ove °° eee ooo ove - ue ies ‘as 64-pounder 696 87.0 81-pounder 206 89,0 
on ove ose os a ae - ia oss 1398* 
24 ae po eee “ a a 1597 
not been fired. 
V.—BRITISH ORDNANCE: DETAILS OF COST, &., OF GUNS, CARRIAGES, AND PROJECTILES. ’ 
+|eg Wrought Iron Platforms COST OF PROJECTILEs, 
Cosr. £5 BS Maxutum RANGES. Warovent Iron CarrtacEs Comers wits Gear. || °F Slides — with 
Ex Be ; Shell. Shot. 
aR is? I> 
+ 49 isés\ 2 3 
53 2s a4 ie*tia | ¢ fe REMARKS. 
ie aa ao sis 3 “ag - 
n 
3 oe | *s Bes] 63 3 |g 
3 se 6 | 83 8gs|22| s |g_| § é Z e ig ees Se 
$3 83 sq |EsF) G8) & jes] s. 3 > é 2 =| 8 g 2g 5 
0 G* zs a a F- ig A - Z E a) s) a & - 8 
& 8. d, So: -& Ib. lyards. th és b. deg.min cwts, &. ewt.) £, & |#.8.4 |£. 84 |£. 8d. 12. 8. & | 
Turret, includ- | 
2153 13 9 17 2 0 13 | 152 |4800 | 110 0 |700| 9 0 { ing hyaras-} 2233 1258 0 hin cal 740/74 0/7121 |815 1 
2331 18 0 lic gear 
1715 13 5 } 32 8 7 15 | 460 |3761 | 67 0 |s92] 9 5 Do. 206§ 1161 17 pe a iia 5675/51 4/618/38304 
1589 4 9 With bow com- 105} 551 10 1763} 961 0 * This gun is made with 
} 87 4 6 | 42/259 |ogp4| 85 0 \535| 7 5 vpressor 3 Casemate 1110} 385 17 iron tubes; the same | 
1527 7 8 aos 67 258 12{|| Cspomere lig7 | 410 | 515 8 [5 6 4 | 514 4 | 21610 | pattern with steel | 
( Wihewenm 97 307 8 122 525 7 tubes cost 213/, 174. 
llll 9 4 | pressor 1883 920 16 | 
1005 1 ~ as 270 | 726 |4266| 60 0 400) 10 O || { Turret [ C $21 15 
02 | Wituhydres- ||| 514 241 17{|| “Swarr” liar] az 1¢|4 5 5 (489/494 |2 8 5 
et ) (Nemeemer}| @ | saa 0 
9: ns 2 ‘4 Aran. 710 
T1010 | 8 8 5 | 565 [1222 fog90 | 43 0 eso | 99 2 |{ With, hedran-} 41) 203 154) “Heme? | o9| jez sg | 224 1/81 8 | 8 120 [110 8 lf AN these wrought- 
4 4 H Turret 583 253 9 bv guns, omens Se 
0-in,, are av: e 
an } 27 8 3 | 193 | c82 |s662 | 30 0 l1ss| 16 3 || { With Biawiok 425 202 16 w | 61| 238 1 |119-6 |2 5 6 |2 6 8 |1 1 © | either forland or sea 
13 10 With ‘Elswick Side 413) 158 14) se 
814 7 5 } si f compressor ang 171 16{ Revolving “ 164 18 | 
8 | 139 |2332 22 0/115 | 1818 || With hydrau- ~ Casemate 174 1 
bo 13 pane } lig baffer } 378 136 3}]) “Dwart | 80'| 296 13 aes 
one! 174/113 2 7 017 8 
} 7 19 11 | 696)... |. | on gan oe 331} 590 0 w «fla | 402 0j : 
iid it 19 160 16 t Two of these calibres 
“ 16 oa on is With Elswick Side 333 | 
360 15 11 { compressor 243 140 10{ Revolving | 363/ 160 18 age BP hig 
, 
01g : } 15 16 10 | 466 |1681¢ |4000 | 8 0 | G4 | 11 30 Common 174 68 12 i ot we, OM ET AS » |012 4 | broke into 38 pieces 
167 4 ? . after 2270 rounds, the 
i ; 1l 8 4 18 | .. wed Wg el Common 174 70 3 oss rs pan 012 8 | 017 & oe 014 8 | other burst at 2211 
5 3 | * 7 176 |1350 |4000 8 0/16/11 0 With limber 235 172 11 08 . ate 0 610 | O11 6 ove 069 rounds, 
19 5 BE She 5 pea od Bite Bs Ut | i 22 165 9 ol ol « Wee telh ow aeas 
: mm gi Z PR gee Montain 
4 6 6 54/981 | .. ie ie { eorvice, win} 63 7411 “ ~ res 037/060 pe 0 211 
limber 
8 5 11 10 | 4g |2732 ie des ss 046/074 pee 048 
1 & 7 8 |. lis | °.. ary Nae Ean Boat service 17 10 ig | 1815 |}0 87/0 6 0 oe © 211 | me was ast 
) z Sowttesr pat. viceable after this test, 
P l 5 tore, wit} Towt. 7411 is woe $8 BOIS oe =1013 4 | pot was not unin- 
} te Naval, with- jured, 
E out limber }|4t» 64 2 
} = Field with im- a ol. = jee lees ww «|012 4 
j & a tits, 112 3 
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SHOWING THE PERFORATING POWERS OF PROJECTILES FIRED AT 





VARIOUS 
















GERMAN GUNS. 
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IOS CENTS 12 INCH. I6 TONS. CHARGE 132 Ths. PRISMATIC, PROJECTILE 652 tbs 





FRENCH GUNS 




















24 Cenr® 9S incw 14 Tons. CHARGE Gt lbs. PROJECTILE 3/7 lbs 





2? CenT* 10-6 incu. 22 Tons. CHARGE 88 Us. PROJECTILE 476 Ds 
































NT 12-6 Inc 345 Tons CHARGE 136¢Us. PROJECTILE 760 lbs 
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GREAT BRITAIN, GREAT GREAT GREAT GREAT ane 
| Agi ppoount a Miapuey — Netuubetent _ Ph cgi BRITAIN. BRITAIN. BRITAIN. _ ore * 
— — nce— ence— - clo) 
Hector Prince Albert-—Resistance - Valiant Sultan ase = ® | Momareh — — geet L008 
—Royal Sovereign—Royal Alfred—Repulse. ees o pag pad Gorgon» 
RUSSIA. erophon | abvesinia rgon yy 
Uragan — Streletz — Coklim—Latnik—Tyfon— | Tavincible " . — ” —— (Tur- | Hecate =n 
eee PRANCE, Fenslope = =| RUSSIA, | Atzsinie Chur oe 
ure , . ret) 
Ganlotse ge Capeane (rigate)—Mag- 7 —Mag- — » | Adl Spinidoy as (Tur- Hecate (Tur- | Magdala 
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PERMANENT WAY. 

Coup Professor Crookes, Mr, Varley, or some 
other F.R.S. who, like themselves, claim to enjoy 
special facilities for communicating ‘ mediumisti- 
cally” with departed spirits, be persuaded to summon 
up for a few ue conference the ghost of some 
permanent way superintendent who rf gp away” 
say forty years ago, the interview would be at least 
interesting and might possibly lead us to form a 
more flattering estimate of the energy and ingenuity 
evinced by the said superintendent’s successors than 
that we now hold. From the standpoint of 1835 
the improvements embodied in the permanent way 
of 1875 might perhaps be noticeable; but most 
certainly ourselves glancing backward the differences 
traceable are insignificant. We have doubtless in- 
creased the strength and stability of our roads, but 


~ 


this desirable end has been attained by the ex- 
penditure of raw material and not of brains. The 
Brutum fulmen of our heavier engines has been 
opposed by the brute resistance of a bigger bar of 
iron, but both in general principle and in minor de- 
tail our design continued unmodi 
making this assertion we have not forgotten the 
‘fish joint,” and we think if any illustration were 
needed of the thankfulness for small mercies shown 
by engineers in all matters concerning permanent 
way, it would be afforded by the fuss which has 
been made about this very obvious contrivance for 
joining a couple of bars together. Even now it is 
y possible for any question relating to per- 
manent way to be discussed without some hot con- 
tention arising as to the claims of different men to 
be enrolled on the scroll of fame as the ‘ inventor” 
of the fish joint. Poor Bridges Adams maintained 
to the last that it was a legitimate child of his own, 
and even his detractors conceded that he had 
christened it. We wonder what Tredgold would 
have said to a claim of this sort. We know what 
he wrote some few years before railways were 
talked of: ‘‘The simplest and perhaps the best 
method” (of P arog beams), “is to abut the ends 
together, and to place a piece on each side ; these 
when firmly bolted together form a strong and 
simple connexion, and such a method is what ship 
carpenters call fishing a beam.” The ghost of the 
man of ’35 would probably be well up in his Tred- 
gold, and he would consequently be more likely to 
congratulate us upon being able to afford the luxury 
which was denied him of fishing our rails, than com- 
pliment us upon the brilliancy of the conception. 
We should be similarly foiled in every attempt to 
establish a claim for any other improvement in de- 
sign effected during the last 40 years. The substi- 
tution of steel for iron is merely a question of 
£. s. d, outside of the railway engineer’s depart- 
ment, and consequently outside our ent, But 
it may be said that improvements have not been 
introduced nor even called for, because, by a happy 
inspiration, the pioneers of railway enterprise hit 
upon the right thing at first. This position cannot be 
defended, for it is notorious that from the earliest 
times there has been but one sustained growl about 
ermanent way and its imperfections; so much so, 
indeed, that every bantling engineer in his turn 
enjoys his little joke about our iron roads being so 
termed, because there is nothing ‘ permanent” 
about them. If any one doubts this, and does not 
fear too rude an awakening from this Fool’s Paradise 
in which he dwells, let him take a walk any hot day 
along some line in the north of London, where thefor- 
mation is of. clay and the bottom ballast of burntclay. 
Let him note how many of the wooden keys, whose 
assumed function it is to keep the rail wedged fast 





x | in the chair, are quietly reposing upon the ballast, 
90}and test how many of the remaining keys will be 


persuaded to leave their home in the chair by a gentle 
reminder with the forefinger. He will see a fine 
straight bar of steel, eo. o> at 3 ft. 
intervals upon chairs and sleepers. t him inves- 


gs | tigate this point more closely and he will find that 


under perhaps one-half of the presumed supports he 
can readily pass his hand—that the sleepers are, in 
fact, simply suspended from the rail. He will find 
chairs sledge-hammered by passing trains an inch or 
more into the soft wood, spikes partially with- 
drawn, treenails sheared off, and chairs fractured, and 
if in an entire mile of line he meets with a single 
sleeper which does not respond to a contemptuous 
kick by a visible and audible shudder through its 
entire syscem, he may safely infer that its immu- 
nity is due to recent attention from Dr. Platelayer 
ah not to inherent soundness of constitution. 

If the visit be paid to a line where a single-headed 

rail, with a base flange resting immediately upon 
the sleeper is in use, the result will be little more 
reassuring. He will find the flange buried in the 
soft sleeper, and the heads of the fang bolts antag 
well up and innocent of all contact with the rail, 
If he attempt to screw down the fastenings, he will 
not improbably strip the thread or wrench the bolt 
asunder either in the fang nut or at its neck, which 
has been more or less cut away by constant attrition 
and from the rail flange. 
It cannot reasonably be contended, therefore, 
that permanent way needs no improving; hence we 
are driven again to ask ourselves what have the 
engineers of the last forty years contributed towards 
the desired end ? 3 

Forty years ago, three types of rails were in use— 
the ¢ee, or single-headed rail, with little or no bottom 
flange ; the double-headed, or reversible rail; and 





the flanged, or single-headed rail, with a base suffi- 


ciently wide to rest immediatel the sleepers 
without the intervention of the ch uired with 
the two other t sections of rail. e tee rail 


was the earliest in the field, and, singular to say, 


In | it is the form which is just now being reverted to 


almost universally by our engineers in relaying their 
lines with steel mtn iat mor 

The double-headed rail was first used by Locke on 
the Grand Junction Railway in 1835, and in this 
country it has since reigned supreme ; but is now, as 
we have already said, being deposed in favour of 


its prototype, the ¢ee rail. 
The JSlanged rail has been popular with but few 
e form of rail which 


English engineers, but it is 
ever has been, and still is, the most generally pre- 
ferred throughout the world at large. 

The main features of the rails in use forty years 
ago being so far identical with our present practice, 
let us compare them a little more in detail to see 
what points of difference, if any, can be established. 

In 1835 the standard section of ¢ee rail weighed 
5Olbs. yard, of which about 22lbs. would be 
found in the head proper. ‘The depth was 4} in., 
the width of head 24 in., and of bottom flange, 14 
in. The corresponding section at the present day 
may be given as a 78lbs. steel rail, with about 44lbs, 
in the head, and with a depth of 5} in., a width of 
24 in. at the head, and of 2 in, at the bottom, The 
breaking weight applied at the centre of 3 ft. 
bearings would be about 16 tons for the earlier, and 
60 tons for the present rail. There is obviously no 
essential difference in the design of the two rails— 
it is merely a question of scale—we must, therefore, 
look to the chairs and fastenings if we are to show 
progress, 

Previous to 1835, the rail was fastened in the 
chairs by iron pins, small iron wedges, or screw 
bolts, all rudely made and misfitting; but during 
that year a trial was made by Locke on the Liver- 
pool and Manchester Railway of wooden keys, 
which, proving a success, were adopted by himself 
and engineers generally, to the exclusion of all 
other modes of fastening the rail in the chair. 4 

It is hardly necessary to observe that the key of 
1835 is the key of 1875, and that no progress can 
yet be reported, Our sole chance now is in the direc- 
tion of the chairs themselves, and their fastening to 
the sleepers, but here again the avenue is blocked— 
Mr. Cubitt’s carriage ‘‘ stops the way.” In 1840 
an exhaustive series of experiments was carried out 
by Messrs. Ransome and May at Mr. Cubitt’s re- 

uest, to enable him to decide upon the form of 
chair and fastening which it would be desirable to 
adopt for the South-Eastern Railway. Chairs of 
many different patterns were p and broken 
by wedging, until the best distribution of a given 
weight of metal was thus bre nrc determined. 
The chairs were cast on a metal core that they might 
all alike fit the rails, and the holes were placed on 
alternate sides of the centre line of the sleeper so 
that the fastenings should not, | occurring in the 
same longitudinal fibre of wood, facilitate the split- 
ting of the timber. The iron spikes ordinarily used 
at that time for securing the chair to the 
were strongly objected to by Mr. Cubitt, and with 
good reason, for he stated that he had known an in- 
stance where, in a length of 20 miles, 180 tons of 
chairs had been fractured in the process of drivin 
the iron spikes. Various alterations were ; 
but the final result of Messrs. Ransome and May’s 
experiments was the adoption of compressed oak tree- 
nails to secure the chair to the sleeper, and compressed 
ne Pax he tentpen ge aac b nti wr 

In the chair and fastenings, therefore, as in the 
rail itself, no improvement or beneficial modification 
of the design can be justly credited to the present 
generation of engineers. We have, it is true, doubled 
the bearing area of our chairs on the sleepers, but 
we have also doubled the weight of the chairs. We 
may ring the changes upon the fastenings, and at 
times use two treenails and one spike, and at other 
times two _— and one treenail, but still we have 
the same old ingredients, and whatever objections 
originally applied to the ¢ee rail and its adjuncts in © 
1835, apply with full force to the most favoured 
type of permanent way of 1875. The same con- 
clusion obviously applies to the double-headed rail 
and its fastenings, so it only remains now to see if 
our Continental brethren have been more faithful 
neers than pat and have pops in any 
essential respect upon the original type of flanged- 
rail permanent way-——the legacy left them byt the 
first generation of railway engineers, ‘ 

The simplicity and cheapness of this form of per- 
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manent way, arising from the substitution of simple 


of ch 
as ESS Bs the Poebipaecs Sereneenen airs 


with other sections of rails, | yard. 
at once recommended it to the attention of railway | y 


men, In Germany the flanged rail was in general 
use as early as 1835, bat sixteen years later the 
whole question was reopened, and‘an elaborate series 
of experiments was instituted at the instance of the 
Prussian Government to determine the best form 
be ery way for the States Railways. Chair 

, bridge rails, and flanged rails were impartially 
tested, and the final result of their experiments 
induced the Prussian Government to adopt the 
flanged rail exclusively for all State railways. The 
most common type of permanent way in Germany is 
a rail about 5 in. high by 4 in. wide, spiked to the 
sleepers by two or three dog spikes, so neither in 
the general proportions of the rail nor in the mode 
of fastening is there to be traced any essential ad- 
vance upon the earliest example of this type of 
road, t there is plenty of scope for improve- 
ment, no one can doubt who reads Baron Von 
Weber's exhaustive report upon the subject. The 
compression of the sleepers under the passage of a 
tank engine was found by him to be occasionally as 
much as } in. with new timber, and no less than } in. 
with old sleepers, and the result of this compression 
is the gradual destruction of the cellular structure 
of the wood and a consequent cutting of the rail into 
the sleeper. Other experiments of Baron Von Weber 
led him to the conclusion that the resistance of the 
soft wood and of the spikes was not sufficient to 
prevent a tilting of the rail and a widening of the 
gauge at times to a dangerous extent. 

0 obviate this cutting and tilting we must adopt 
one of two alternatives. We must either put plates 
under the rail and so convert it, in one sense, into 
a chair rail, or we must extend the base of the rail 
itself until the requisite bearing area is attained. 
The latter course was adopted by Mr. Fowler in 
the instance of the Metropolitan Railway, where 
the rail is 6gin. wide, but 4}in. high. The 
height and leverage for tilting forces is, therefore, 
but 70 per cent. of the width ; on the Cologne- 
Minden Railway the ratio is no less than 136 per 
cent., but this is probably the least stable rail in use. 
The Northern Rai way Company of France have 
accepted as their standard type of steel rail, a flanged 
rail weighing about 6] Ib. per yard, and measuring 
4} in. high by 3}# in. wide. e width of flange is 
not so Y ny as in the iron rail previously used, the 
ey ve ratios of nae’ to width being as 
1, : 1, and 1.19: 1. is narrowing of ave tha 
is an essentially retrograde step, and it is a direct 
traverse of the experience on German lines already 
cited, and also on the most important line in France, 
the Paria, Lyons, and terranean, where the 
width of flange has been increased from 3}; in. to 
5din. It is contended, however, by the Northern 

ilway officials that the experience of the two or 
three years during which this rail has been in use 
conclusively proves that the pressure on the sleeper 
is still well within the limits of its endurance. 

The fastenings of the fa ed rail have been little 
less a source of trouble pldsispers than those of 
chair rails. Dog spikes are drawn or canted ; wood 
screws cease to grip when the wood is old, and fang 
bolts are stripped of the thread or wrenched asunder 
in the fangs, and with either system the work of re- 
piscing rail is more or less tedious. Again when 
the are notched or punched for dogs or bolts, 
the power to resist im is seriously impaired, 
and frequent fractures result, It is generally con- 
sidered that some provision must be made against 
longitudinal movement of the rails, but even upon 
this small matter engineers are not in accord, The 


administration of twelve German railways reported | SPee4 


on this question a short time ago, and whilst one 


com cited ial instances where a dangerous 
1 tudinal hfeewat unnotched rails had cael 
the aac of three other companies $7 of the 
opinion that notching was not necersary if proper! 
arranged joints were in use. On the Northern Rail 
way of France, the fish joint is placed over asleeper, 
a short spike is driven into the sleeper through 
a hole fo by the juxtaposition of an oblong 
notch in the flangeof each rail end. The fastening 
of the rail in this instance consists of 


as the section a steel rail 4} in. high by 3? in. 
wide at the bottom flange, and weighing 54 lb. per 
This differs but little from the rail used 40 
ears ago on the Southampton Railway, the weight 
of the said rail being 60 1b. and its dimensions 4 in. 
by 3hin. The test prescribed for the Russian 
rail is a weight of 16} tons at the centre of 8 ft. 
bearings with a deflection not exceeding .15 in., 
that of the 40-year old rail was a weight of 10 tons 
with the same span and deflection. The steel 
rail has a thinner web, proportionately more metal 
in the head, and a squarer shoulder for the fish, 
but these are mere refinements of manufacture 
not attainable 40 years ago, and in all essential 
respects the two systems of permanent way are 
identical. We may say, therefore, of the fanyed 
rail as of the tee and double-headed type, that what- 
ever defects existed in 1835 will be found in full 
force in the best examples of 1875, and the answer 
to our question: What have the engineers of the 
last 40 years contributed to the improvement of 
permanent way? is but too obvious. Whole 
‘* volumes in folio” have been compiled on the sub- 
ject, and if “specifications” are any evidence of 
ood intentions, enough will be found at the Patent 
flice to pave the entire area of the engineers’ de- 
egy in the retreat on the wrong side of the 
tyx. Still if the spirit of the man of 1835 appeared 
in answer to our summons, we should have to 
direct him to the Patent Office and not to the rail- 
ways of the world if we intend him to be informed 
of the labours of his successorsin the matter of per- 
manent way. 


THE RAMUS EXPERIMENTS. 

WE have been considerably amused and interested 
by an article in the current number of Naval 
Science respecting certain Admiralty experiments 
upon forms of ships, and upon rocket floats, con- 
ducted by Mr. Froude, Our readers will, we have 
no doubt, think with us that the subject, with all its 
amusing aspects, is of considerable interest. 

It appears that the Rev. Mr. Ramus conceived 
the idea that there was something radically deficient 
in our mode of constructing and propelling ships. 
He forthwith tried some experiments, which to him 
were conclusive as to the truth, not only that in 
regard to this subject we were quite in the dark, but 
that he was able to enlighten us—able and willing, 
ae the Admiralty were prepared to acknow.- 

edge his discovery. ‘The Admiralty, nothing loth 
to reap the advantage of such a discovery, jumped 
atthe chance. We can fancy the jump as the vision 
rose before them of the practicability of ‘‘a speed of 
30, 40, or even 50 miles an hour by sea.” We had no 
idea the Admiralty were so willing to rise to such a 
bait as this; and, in view of this willingness, we 
wonder not that they are well invention-badgered 
and well-nigh invention sick. Our only fear is that 
the really valuable inventions are lost sight of amid 
the ruck and rubbish of hair-brained ingeniousness. 








FIC.I. 











However, our inventor was encouraged to explain 
his invention, which he did with illustrations, Fig. ] 
to wit, as described in Mr. Barnaby’s minute :— 

‘© Tt consists of forming the ship of two wedge- 
shaped bodies, one abaft the other. The object of 
the invention is to cause the ship to be lifted out of 
the -water by the resistance of the fluid at high 
s. The double wedge provides that while the 
bow is lifted by the foremost of the inclined surfaces, 
the stern is lifted by the after one, and these may be 
80 # wre with regard to each other that the ship 
shall always keep her proper trim.” And Mr. Froude, 
that prince of ship experimentalists, was requested 
to investigate the nature and practicability of the 
invention. 

Mr. Froude set about his task to some purpose. 
To begin with, he asked for some information as to 
how the degree of inclination was to be determined, 
because the shape given would not produce the 
results contemplated. Mr. Ramus cogitated, modi- 











fied, and produced this,— 

Fic.2 
eal aa ro of 
and was convinced that a 2500 ton ship, having such 





| profile, could be driven, on extraordinary occa- 





sions, “at 50 to 60 miles an hour” by an indicated 
horse power of 1500. 

Models were made. One, two, three, four—wee- 
model Ramus, big-model Ramus, para-Ramus, great 
Greyhound—ships of the proposed form, ships of 
the present form. Mr. Froude entered into the 
spirit of the thing, saying, ‘‘ Much theoretical in- 
terest certainly attaches to the principle advocated 
by Mr. Ramus, and I must admit that it seemed to 
me certain that at some assignable speed the skim- 
ming action would become so perfect as to obliterate, 
or virtually obliterate, water resistance.” However, 
he was apparently determined that the results of 
his experiments would be conclusive ; for, he says, 
‘There is full reason to accept and rely on the 
conclusions respecting the proposed ship, which 
are founded on these experiments made with her 
models.” 

The experiments did not include any speed cor- 
responding with more than 130 knots! Our readers 
can fancy such a speed if they will—aérial naviga- 
tion is nothing to it—and can dream of going from 
England to the Cape in 40 hours or so. Alas! the 
Ramuses wouldn’t do. The engine power required 
at any and all speeds was extravagantly large; so 
we must content ourselves with our present 15 knots 
and be thankful. Mr. Ramus stated that with 1500 
indicated horse power he could propel his ship 30, 
perhaps 60 miles an hour. Mr. Froude proved that 
40,000 horse power at the lesser speed, or 170,000 
at the higher wouldn’t doit; and that air resistance 
alone would require 1700 indicated horse power to 
overcome it at the 60-knot speed. 

Mr. Froude goes further. He gravely—we con- 
fess that we cannot read his remarks gravely—he 
gravely goes on to discuss the danger of such ex- 
travagant speeds at sea, ‘‘ The hope,” he says, ‘ of 
the successful employment of such speeds usually 
rests on the assumed principle of what is called the 
‘duck and drake’ action of a flat stone skimming 
along the water, or of the ricochet ofa cannon-shot 
from it. But these exhibitions of the action show 
also its inevitable danger; for, on meeting the 
slightest undulation, the stone or shot is glanced 
upwards into the air, and returns to the water with 
a plunging descent. It is a matter of very simple 
and certain calculation that if a ship, when skim- 
ming along the surface of the water at a speed not 
more immoderate than 60 knots, were to meet a 
wave of say twice her own length, and having 10 
deg. of maximum slope (no extravagant supposi- ~ 
tion), she would be launched upwards at that angle, 
and would take a flight of nearly 100 ft. before she 
again reached the water, and the upward impulse 
would involve the communication of some rotational 
motion.” In fact, Mr, Froude wouldn’t like to say 
how or with what result the ship would come down 
again. 

Mr. Ramus was neither convinced nor silenced ; 
and he directed his inventive genius to the combi- 
nation of inclined planes and rockets. He gravely 
contemplated the possibility of discharging against 
an ironclad, from a distance of one, two, or three 
miles, a body of 50, or 100 tons—he is apparently 
not particular to a score or so of tons or knots—at 
a speed of 200 or 300 knots an hour. Again was 
Mr. Froude called in, and on this occasion he made 
short work of it. His experience as a very success- 
ful rocket-maker, combined with his experiments 
and investigations, placed him in a position to prove, 
and he proves accordingly, that :— 

1. Mr. Ramus’s experiments are wholly irrele- 
vant. 

2. They prove Mr. R. quite in error as to the 
effect of friction. 

3. The speed attained and the distance traversed 
under the given conditions could not exceed 12 
knots and 900 yards respectively. 

4. A rocket is not, under any circumstances, 
suitable as a projectile against an ironclad. 

This done, we should think there was nothing 
left for Mr. Ramus but to return to his pulpit, pos- 
sibly an aggrieved, but we hope a wiser man in such 
wisdom as this world giveth. Meanwhile we have 
to thank him for bringing the subject into notice, 
and Mr. Froude for his disposal of it; adding also 
our quota to the esteem in which Mr. Froude is held 
by all who know him or his work. 


SANITARY CONFERENCE AT 
BIRMINGHAM. 

Own page 72 of our last number we gave an 
account of the recent Sanitary Conference held at 
Birmingham, so far as the sanitary condition of 
large towns is concerned, In the remaining sub- 
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jects of discussion some very important points were 
raised in regard to ‘‘ Improved Dwellings of the 
Labouring Classes.” Mr. Martin drew attention to 
the construction of houses which had been erected 
at Birmingham during the last few years. It appears 
that the lowest rent of a small house was at the rate 
of three shillings per week, and the object was to 
introduce improvements without necessitating the 
raising of the rent, for securing better health and 
decency. For the purpose of economy of material it 
was necessary to build the houses in groups, and he 
advised the terrace plan as at once economical and 
healthy. The back-to-back system had been 
adopted formerly to secure a low rental. In the 
improved houses the rental would be a trifle higher, 
no cellars are to be supplied, so as to avoid cellar- 
living, and various other nuisances. The essential 
features of the new class of houses were adequate 
ventilation, separate privies, separation of rooms, 
fireplaces to each room, constant supply of water, 
good drainage, and isolation of the houses from 
sewage gases. Sir Sydney Waterlow, who has taken 
such great interest in regard to the dwellings of the 
poor in London, read a paper on the subject, The 
solution of the over-crowding plan in large towns 
had been a difficult problem, ae the evil had been 
the direst cause of the large death-rate among the 
labouring classes, He expected that the Govern- 
ment would shortly after the commencement of the 
session introduce a Bill to remedy the evil so far as 
the metropolis is concerned, but if its principles were 
successful in London they would soon be adopted in 
all the large towns of the kingdom. Hedweltstrongly 
on the close connexion between health and morality. 
He then drew attention to what had been done in 
London and Glasgow. As an instance of what might 
be done he gave statistics of the results of the opera- 
tions of a company in the metropolis, They had ex- 
pended 300,000/. on the erection of nearly 1600 
family tenements, providing accommodation for 
about 8000 persons. The s of the company 
commanded a ready sale, and it was intended to ex- 
pend 100,000/. more in additional building. 

Baillie Morrison, of Glasgow, read a paper on the 
high mortality of that city, and spoke of the 
measures which the town council had taken to 
remedy the evil. Glasgow was inhabited by an im- 
mense number of operatives of dirty habits, in con- 
sequence of which an outbreak of zymotic disease 
spread like wild-fire. Nine-tenths of the inhabitants 
lived in houses of but one, two, or three apartments. 
The air was necessarily impure, owing to the large 
manufacturing operations, and the death-rate was 
enormously increased by the alarming infantile 
mortality. In 1865, within an area of 88 acres in the 
centre of the city, a population of 51,304 persons was 
packed together, at the rate of 583 persons per acre, 
in upwards of 10,000 houses, the walls of which were 
permeated with disease. The population of the 
whole city at that date was 423,723, so that fully 
12 per cent. occupied houses absolutely unfit for 
human habitation.* The death-rate, then 32.8 per 
1000, gradually rose to 70 in 1870. The corporation 
got an Actin 1866 for the purchase of the property, 
but it was not until 1870 that it could be got into 
operation, when the purchase, involving a cost of 
1,500,0007., was completed, and the work of de- 
molition of 10,000 houses commenced. Since then 
the gradual displacement of the population of the 
locality had been effected. The intricate network 
of houses that had to be demolished consisted of 
miles of alleys or ‘‘ closes,” on an average not more 
than 3 ft. or 4 ft. wide, with lofty tenements on each 
side, and of course the district was the resort of all 
the worst criminals in the city. The rate of crime 
was enormously high, but since the clearance has 
been effected the diminution of crime has been great. 
In 1867 there were 10,899 crimes reported, with but 
27.2 per cent, of convictions; while in 1873 the 
crimes numbered 7869, with a percentage of 44.8 of 
convictions. At the same time the sanitary state 
was greatly improved, as shown by the death-rate. 
He strongly urged that power to make such im- 
provemenye should be given toall municipal or other 

ocal authorities. Although much had been done it 

would take from fifteen to twenty years to ac- 
complish the full improvements intended in Glasgow. 
iter some remarks on the houses of the poor 

by Sir Charles Reed, Mr, Walton read a paper de- 
* In the year 1859, during a sani inspection of Glas- 
gow yw abtidentally inst with two bed dass Tn 
one married couples and four children ‘occupied 
td iyo and in, Sod hina tga whe ee 
? niece, a , j° 

one years of age, occupied a room of about 12 ft, square, 
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scribing the objects, history, &c., of ‘‘ The Artisans’, 
Labourers’, po General Dwellings’ Compeny, The 
dwellings they erected had every attention paid to 
sanitary matters; dry ash-closets had been erected 
where water-closets were inadmissable, drainage 
was carefully attended to, all drains below the 
houses being forbidden. The reports from all places 
showed that the houses of the company let well, and 
were liked by the occupants, and it was stated that 
the system was about being adopted in Belgium. 
Dr. Acland, of Oxford, earnestly argued that the 
question before the conference was neither an edu- 
cational, physical, religious, nor medical one; but it 
was a profoundly human one, The days of criticism 
and sensationalism in the matter were past, and 
action must at once begin. The people must take 
up the question themselves, and the Government 
must vigorously aid them. He answered for the 
medical profession at large that it would not be de- 
ficient in its duty, 

Dr, Taylor, Chairman of the Health Committee 
of Liverpool, spoke on the high death-rate of that 
town, and assigned, among many other reasons, 
that it was the great highway of all nations, and 
that people of all nations passed through it. Con- 
sequent on this zymotic diseases were constantly in- 
troduced, and only recently, had it not been for the 
quick isolation of Russian and German emigrants 
suffering from small-pox, by the medical officer, the 
disease would have spread throughout the city. 
The corporation were doing all they could to carry 
out sanitary measures. In 1870 they erected some 
workmen’s dwellings, on which they spent about 
18,0007. As a commercial speculation, it had been a 
success, as they were paying 4/. 15s. per cent, The 
sanitary benefit had been equally great, as of 
964 persons, who had lived in the houses, only ten 
—three adults and seven children—had died, despite 
the — mortality of the town. 

The concluding paper was one by Dr. Pritchett, 
Medical Officer of Health for Huddersfield, on ‘* Hos- 

itals for Isolation, and Treatment of Zymotic 

iseases,” in which he pointed out the imperative 
duty of every sanitary authority providing such 
hospitals. Votes of thanks to the mayor, the visitors, 
&c., concluded the conference. 

We have endeavoured to give the essence of each 
paper and speech as nearly as possible, so that our 
readers might judge of the various facts that were 
afforded and opinions expressed at this conference. 
It is exceedingly satisfactory to find that the au- 
thorities of most of the large towns in England and 
Scotland were well represented, and in this the meet- 
ing has been equally successful with that held at 
the invitation of the Society of Arts in London, 

We may justly conclude that the whole country is 
now alive to the importance of sanitary questions. 
We have before us numerous reports of. meetings, 
&c., that have been held at various places within the 
last fortnight. The official report on the outbreak 
of fever at Over-Darwen has revealed a terrible 
state of things, the presence of which has doubtless 
tended largely to intensify the present feeling. 
There the water supply was literally sewage and 
water, the sewerage and every other arrangement 
relating to health were infamous. In the conclusion 
of his report Dr. Stevens states that ‘‘the town 
needs a careful survey of the water works, comple- 
tion of the sewer system, proper ventilation of 
sewers, &c., a hospital for epi lemic diseases, a public 
mortuary, and means for disinfecting clothing,” &c. 
Dr. Stevens might have briefly stated that the town 
wants everything in regard to the maintenance of 
public health. From another town we find that 
the corporation have recently provided in some of 
the streets both water and gas simultaneously, 
owing to the leakage of the mains of both of those 
services, so that when the water taps were turned on 
in the houses water and gas rushed out of them. A 
report recently issued by Dr. King of Hull on the 
cause of intermittent fever there last autumn is 
highly instructive. Just about the date of the 
outbreak he found that the water supply became 
very intermittent, and he especially noticed the 
continuous stream of air which was forced out of 
the water pipes when some of the taps were opened. 
At times this air had a most offensive odour and the 
water a bad amell.. It ap that at Lewes, where 


a similaroutbreak of enteric fever occurred, the water 
mains and the sewers were both leaky. Conse- 
quently when the supply of water was intermittent 
sewer gases entered 


ater with 
highly probable 
samen cougee of 


e mains and contaminated the 
us and liquid sewage matter! It is 
that at many other places precisely 

illness and death are in operation. 








In a few weeks we shall be in possession of the 
measures that the Government resolves to introduce 
into Parliament... Some time ago we stated their 
intention of introducing one for effecting the purifi- 
cation of rivers (see 457 in our last volume). 
Recently Sir J. Hogg, Chairman of the Metropolitan 
Board of Works, in addressing his constituents at 
Truro, stated that it was the intention of the Govern- 
ment to bring in a Bill which would deal with the 


rovision of dwellings for the poor in large towns, 
Coguate subjects must necessarily become matters 
of legislation. : 

Meanwhile, it is highly desirable that the inhabi- 
tants of each town should take an active part in the 
matter. It would be an excellent plan if. local 
societies were formed for the purpose of ae ps 
questions in reference to water supply, drainngnie 
sewerage, ventilation of houses, sewers, and : 
dis; of sewage and house refuse, &c.. By the 
—e- of rom ring a interest would be 
made active for the general good, an immense 
amount of valuable information would be a tired, 
and each place would be undergoing a kind of 
educational process which would enable the local 
authorities more readily and efficiently toembrace the 

lans that may become the subject of future legis- 

tion, We have every reason to believe that the 
Government. will insist on comprehensive enact- 
ments, but that the details will be laagety left to the 
discretion of individual urban and suburban autho- 
rities, so that their special wants may be satisfied 
in regard to public health, 





PNEUMATIC TRANSMISSION.—No. VII. 

AFTER the various experiments already recorded, 
the utilisation of water in turbines was tried. The 
air is compressed or expanded by means of pumps, 
and the object of these trials was to take advan- 
tage of regulators to reduce the cost of water 
in proportion to the work to be done, It is well 
known that the operation of compression or expan- 
sion involves a constantly ing amount of work. 
In forcing a cube foot of air into a receiver the 
effort required increases with the increasing ure 
in the receiver, and inversely the work performed 
in taking out a foot of air froma reservoir increases 
as the pressure in that reservoir diminishes. .. This 
is a condition which has not been taken into con- 
sideration in the processes already described. As at 
the conclusion of the process of compression by 
displacement, it is the same quantity of water that 
is necessary to introduce a foot of air into the re- 
servoir ; there is consequently the same amount of 
work expended, although in this interval the resis- 
tance to be overcome may have increased. Induc- 
tion combined with displacement partially makes up 
this loss of power. In utilising the fall of water to 
produce a vacuum for giving motion to the trains, 
the water is displaced by the air in the line, and for 
each foot of water that falls the quantity of air ex- 
tracted continues to diminish from the commence- 
ment to the end of the discharge. 

The turbine regulator conforms to the variations 
in it reduces or increases the sectional area 
of the conduit which conveys the water, and pro- 
duces in the speed of the motive power variations 
ourenonns to that of the pumps. 

With the turbines the duty in compression or ex- 
pansion will reach about 50 per cent. (of which 
about half is absorbed by the pumps and half by the 
turbine), Reducing this result to compare the cost 
per journey on this system with the three preceding 
ones we find: 

1, In the case of compression. The journey is 
made by means of air that has a pressure above the 
atmosphere of 17.716 in. of mercury at the com- 
mencement, and a quarter of an atmosphere at the 
end, The capacity of the air reservoir for a line one 
mile in length is 689.12 cub. ft, To raise 639.120 
cubic feet from the pressures equivalent to 29.9214 
7.48 in. of mercury to 29.921+ 17.716 in. it is neces- 
sary to deal with a capacity of air equal at atmos- 
pheric pressure to 236 cubic feet. . The work 
necessary to force these-236 feet of air into the re- 


servoir at the mean pressure of AGF 1.46 = 


12.60 in. will be found by calculation to be équal to 
173,170 foot-pounds, which the useful 
work of the pumps driven by the turbines, assuming 
that the duty is 50 per cent. as above’ stated, 
which would give a total force to be developed by 
the turbine of 173,170 x2=346,340 igor peeps 
and a volume. of bso gh a, head of 36 ft. of 
about 154 cubic feet, The price of water being 
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PARIS PNEUMATIC TELEGRAPHS; ARRANGEMENT OF TURBINES AND PUMPS, &c. 
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18.24 pence per 1000 feet, it follows that the cost is : 
18.24 .164=2.809 pence . . (4) 
for a quantity sufficient to perform one journey 
with air my ee oy by turbines. 
We have y seen that the cost by displace- 
ment alone, equals : 

‘ , 18.24 x 2864.30 pence «, 2» & 
oe with displacement combined with induction 
it is: 

18.24.2386 (1—82)=2.927 pence. . (3) 
As the annual working would amount, if based 
upon the data previously given, to 46 runs per 
train, and to 56 trains per day, to 

46 x 56 x 365= 940,240 train miles, 
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the economy of employing system (4) instead of 
system (3) is equal to more than 420/. per annum, 
We have intentionally avoided comparing system 
(4) with that of displacement combined with the 
use of vacuum (system 2, see anfe, page 25). In 
this latter case, successful workin ‘e-~y on the 
existence of a fall of at least 16 te the dis- 
pean cock to the water reservoir, which is thus 
equal to a total height of 52.5 ft. If this same 
height be utilised by a turbine, it will be found that 
the volume of water with a head of 52.5 ft., develop- 


K . 346,340 
foot - eee 
ing 346,340 pounds, is only 555x055 





105.5 ft. cubic feet, and that consequently the cost of 
water per journey is reduced to 18.24 x .1055= 1.9244. 

The application of turbines for the compression 
of air thus realises a very marked economy. Another 
advan it presents over the preceding ial 
that it affords means of easily increasing the initial 
pressure of the air, and thus of imparting variable 
velocities to the trains. With air at an effective 
pressure of one atmosphere at the moment of de- 
parture, a speed of .691 mile per minute is attained. 
Fi. have assumed > bien or ager 

pressure at starting is equal to 15.748 im. 0 
mercury, in order that on arrival the pressure 
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SELF-ACTING WOOLLEN MULE. 
CONSTRUCTED BY THE SACHSISCHE MASCHINEN-FABRIK (FORMERLY R. HARTMANN), CHEMNITZ. 





(For Description, see Page 85.) 
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should not exceed 27.16in. Under these conditions 


the cubic capacity of the reservoir should equal 
494.5 c. ft. This reservoir being originally full of air 
at atmospheric pressure, the amount abstracted by 
means of the pumps will be at each stroke of the 
piston, equal to the capacity of the pump barrel 
(the pressure being the same as that in the 
reservoir). 
The mean pressure in the reservoir is 


29.921 + 16.748 _ 99 934 in, 


To reduce the pressure in the reservoir from that 
of the atmosphere to 15.748 in., it is necessary 
to withdraw a capacity of air at the average pres- 
sure equal to 
29.921 — 15.748. 

22.834 
The work to be performed by the pumps is the dif- 
ference between the work at atmospheric pressure 
equal to 29.921 in., and that at the mean pressure 
22.834 in. Its equivalent is the product of the 


volume, 494.5 x eS is » by the difference 
(29.921 — 22.834) = 7.087 in. of mercury, which 
converted into equivalents of water represents 
96.35 in. On making the calculation it will be 
found that the amount of useful work of the turbine 
is equal to about 153,000 foot-pounds, which cor- 
responds to the power developed by the water used 
of 306,000 foot-pounds, representing a quantity of 
. : 306,000 
water with a fall of 52.5 ft. 1 to —* 
2.5 1, equal 0 555x096 
93.28 cubic feet. The cost of a journey under these 
conditions would be, therefore, 1.7d. 
_ Thearrangementof thedoubleacting pumpadopted 
is shown in Figs. 86 and 87, ontheopposite page. One 
of the barrels A supplies the com air, and the 
other A, exhausts the reservoir ; this action being pro- 
duced by the suction valves a a' and the delivery 
valves pp'. These latter admit the compressed air 
to the reservoir, and the former exhaust the airfrom 
the vacuum reservoir, The other valves aa’, p pl, are 
im communication with the atmosphere. The pistons 
P, P, are fitted with gun-metal rings, and motion 
18 given to them through the crosshead / x yz, and 
the connecting rods mn pq, which are actuated by 
the turbine. is system is employed for working 
a like Fig. 47 - page 353 of our last volume). 
The dimensions of the whole apparatus are su 
that they can exhaust the air to give motion to the 
trains on the section 7-10 (.621 mile long) and 
more it for working the similar sections 10-9 


404.5 x 











The pumps make 22 strokes per minute, and the 


respective volumes A and A, are 2318 and 1891 
cubic inches. Proper means are provided for keep- 
ing the pumps well supplied with water. In the 
turbines employed the number of openings for re- 
ceiving the water can be varied according to the 
work to be done, by means of a centrifugal regu- 
lator. We may now give a description of Fig. 88. 
The water enters the turbine by the passage O and 
is spread by means of the directrices M upon the 
wheel N, which is thus caused to revolve together 
with the shaft yz. With a fall of 39 ft. 6in. a tur- 
bine of this pattern 23$in. in diameter makes 245 
revolutions per minute, and discharges 1.72 cubic 
feet of water per second when ten openings are sup- 
plied, which is the maximum number in this type. 
The speed of 245 revolutions per minute is reduced 
down to 22 before it reaches the pumps by the gear- 
ing abcd. To the last wheel d are attached the 
connecting rods p g of the pump. 

The regulator R receives motion by means of the 
wheel 4, in accordance to the variation in the speed, 
and turns the wheel / either in one direction or the 
other, by means of the bevel wheels fand 7. The 
motion of the wheel / determines the advance or 
recession of the covering plate d, which opens a 
greater or less number of orifices. 

It will now be expedient to group the various de- 
tails together into their proper positions, in order to 
give a clear idea of astation. Figs. 89 and 90 on 
the opposite page are plans of the floors of a station 


= |in which the method of working by compression 


and exhaustion by means of turbines is employed 
for three sections, 7-10, 10-9, and 9-8. The station 
is situated at point No. 10, Fig. 47, see page 353 of 
our last volume. 

The basement contains the turbines T, the pum 
B, andthe pressure and vacuum reservoir C and 
respectively, with the necessary connecting pipes, 

n the ground floor, Fig. 90, are the receivin 
apparatus E and F connected with the lines 7-10 an 
10-9 ; the rarefied or compressed air is conducted by 
special pipes. 

The drawing shows two turbines and two pairs of 
pumps, as the station is designed for a continued 
service, and it is necessary to have the second in 
readiness whilst repairs are being executed. 

Finally, in order to work the transmitting ap- 
paratus,|transmission shafts control the cocks placed 
in the feeding pipes. It is sufficient to close or open 
these cocks to stop or start the pumps for com- 
pression or exhaust, according to circumstances. 

The water of the Oureq has not nse ssur 
throughout Paris, When the level of station is 








as high as that of the basin of Villette, which is fed 
by this river, it is necessary to abandon the use of 
water, or rather other water may be utilised (for 
example, that of the Seine, Dhuys, &c.), but the 
cost is doubled at least. It is, therefore, necessary 
to make use of steam power, which is inconvenient 
of application in the crowded portions of the city. 

We here make a new step in the direction of 
economy, for it will be easy to show that it is 
cheaper to employ steam for driving pumps arranged 
as just explained, than water. Using again the same 
data as-before, the work n or compressing 
the air required for one journey is 173,170 foot- 
pounds. The time assumed for the journey being 
15 minutes, the work to be performed by the machine 
is equivalent to .35 horse power, 

The proportion of useful work given out by the 
pumps may be taken at 70 Ves cent,, so that the 
actual power required would be .50 of a horse power 
to compress the air ep for one journey. 

The consumption of coal per horse power per 
hour may be assumed as 6 lb., and this would only 
show a cost of .14 pence per journey. 

But the cost of coal is not the only one to be 
considered in this calculation. Additional labour 
is involved, the value of water, oil, &c., must be 
also be included, and indeed the cost of the coal may 
be assumed as one-third or one-quarter of the total 
outlay. Taking this latter proportion, we shall have 


the result of 
14x4 =.56d. - (8) 


as compared with the result previously obtained by 
the poe methods—the turbine, and displacement, 
simple or modified. 

Referring only to the cost (4) which refers to 
compression with turbines working under a head of 
52.5 ft., we find that steam power costs 2.5 times 
less than that derived from the water of the Oureq, 
utilised in the best possible manner.* ‘ 

We indicate the two principal methods of working 
by compression or ——— in os ee on 

88. The upper figure shows the general arrange- 
Lo a of the pvt in the Place de la Bourse, in 
which are placed seven vertical receiving and distri- 
buting apparatus. Two reservoirs in communication 
with the water mains producing the compressed air 
by di ment in the accumulators are placed in the 
basement of the station. 

The lower figure shows the arrangement of the cen- 





* In all the calculations that we have thus successively pre- 
sented for estimating the comparative cost of working, no ac- 





count has been taken of first establishment 
tisati 


or of 
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for Progress, 134; for Merit, 245 ; for Good Taste, 
6; and for Fihe ‘Arta, 35. The pepeaont number 
awarded to any single group was 60 medals for merit 
in Group V. (Textile ustry and Clothing),. Then 
follow several short reports upon the arrangements 
for transmitting goods, and the facilities for convey- 
ing passengers to Vienna, on the police regulations, 
and on the means of entrance to and exit from the 
Exhibition and the grounds. Here we arrive at an 


tral station b ne de Grenelle, > Germain, be; te 
zontal recei apparatus, and pumps wor a 
six-horse rtable engine. Wi this power, trains 
are worked over nearly 9 miles of line, the intervals 
between each being 15 minutes. 

The receiving apparatus in reality occupy two 
different parts of the stations, they have, however, 
been grouped together that they may be seen in the 

















_— interesting tabulate ¥ emer of the 
LITER Diets _ | visitors to the Exhi§ thtou g hinds: 
ez, at ste i nce. pr me ys a8 | 
ERATURE, ©. |icshces” mem 
ition of 1873. Pre-| days; and’ ab Dix ndays ‘nud - hel 
by command of Her higher rate | am it , if re ui ®: 
oceasions, a se vn 1 is cost 104. ; 
2 man, and 52 UF fi Mi S| rever, 
AFTER many —s of Saeapee Epciacom: being only. isst the ae ; 
delays, the Official ‘Reports er Maj om- c ard: ‘h 
Selalonene to thaliana Uni Exhibition were | Jutie the price of admission “Wits except on 
completed about the middle of December last, s and Sa hile: from’ September 
a gy oe fn te Ge ha aig =o ee of the Exhibition ‘the’ unifort pri x 
ublic. ese Reports, #8 almost every one h ‘was adopted: - During the six menths ending 
H numerou ews that have | with October 3,492,622 persons were adinitt 







‘ ly 3,247 18 by 
I of 206,477/, The : umber f visitors 
; fea 1,605,283" in’ October, 

,987 in’May. The smallest number 



















































we hope to when 135,64 the Buildings. The 
reviews, sale of. teks @ was absolutely insignificant, 
the ‘more 25 of those 07. ia those at 2 
opinion, the fallen. a yeeti purchased, while 3 ms pai 
PThoss only, who were in associated with | 2/. for tickets for admission from the ist to the 
the Vienna Exhibition from its opening to its close, | 8th of May, and 1000 visitors availed themselves of 


the fortnightly passes issued at 10s. each. In con- 
nexion with this subject Mr. H. Willoughby Sweny, 
who has prepared with considerable pains the 
statistical details of the admissions and receipts, 
appends a ————s statement of the numbers 
attending the different universal exhibitions since 
1851, and of the various amounts taken. Sum- 
marised these stand as follows : 


who had no trade interests nor material grievances 
in connexion with it to disturb them, but who had 
nevertheless a knowledge of the chaos into which 
Baron Schwarz-Senborn skilfully guided the manage- 
ment he controlled, and who were more or less behind 
the scenes of this great show, will appreciate this 
result of the labours of the Commissioners, and will 
wonder how they have done so well. For the diffi- 
culties with which the British Commission, amo 

to 





sented practically by Mr. Phillip C. Owen, 

contend, were enormous. The work in London con- Maximum 

nected with the transaction of general business, and} shibiaon. anes. r oa Reoniots Faas a 

transmission of all the Englis —— ey Visitors. any Single 
Day. 


great, but the real anxieties 
mission was transferred to the Praterstrasse, prac- 
tically in a iless condition—the grant e by 
a liberal Government having = totally insuffi- 
cient for preliminary expenses. Fortunately private 
urses i freely opened to save the credit of 
Commission, and afterwards Government came 
to the rescue with a further grant. Yet want of 
money was but a light trouble compared with all the 
endless vexations which from first to last incessantly 
uraued the Commissioners. Every English exhibitor 
had many real or fancied grievances, and all these 
were referred to the office in the Praterstrasse for 
redress. This, in addition to the regular business of 
the Commission, might in all reason have been 
considered ample, but matters were further com- 
plicated by the confusion into which, as will be re- 
membered, the general management fell, and which 
was reflected upon all the foreign commissions 
excepting two—that of this country and of Sweden. 
For in ing it is fair to say that Mr. Danfeldt, the 
acting Swedish Commissioner, displayed as much 
tact and energy, with as much success as did Mr, 
Owen. Finally, the difficulties of the Commissioners 
were continued after the closing of the Exhibition, 
when the dead level of the Prater was converted 
into a sea of half-congealed mud, and Austrian | the total receipts were but about one- as 
officials displayed their business capacities to the | great. 
utmost by obstructing and harassing with foolish} Thus nearly 50 per cent. of the total visitors entered 
regulations the d exhibitors. bem fm we and although a large proportion 
e labours of an English Comniission at any | was m up by the army of workmen and exhibi- 
universal exhibition must of necessity be heavy and | tion attendants, which was much more numerous 
onerous, but surely they never had been before, nor | than in any previous exhibition, the fact remains that 
will ever be again, so harassing and needlessly vexa- | a vast number of free were distributed with 
tious as they were in Vienna. reckless liberality. At the London Exhibition of 1862 
now to the first volume of the series of | the nominal av charge for admission per head 
807 oe slightly hi —_ -_ Vienna, while ae 
average were respecti 
1.8148; and 6138. ' Testis of iteelf 2 iking 
proof of the absence of proper management, and! 
se te for one great source of loss in the under- 
taking. 
Thefirst Part of the series now. under considera- 
tion contains only two Reports proper, namely, that 





£ 
1851. London...| 6,089,195 424,332 109,915 


° -| 6,1 128,099 
1862. London.,,| 6,211,103 408,530 67,891 
1867. Paris ...| 8,806,969 420,785 
1878. Vienna ...| 6,740,500 206,477 135,647 














These comparative figures are interesting, but 
they would have been much more interesting if we 
had been supplied with information regarding the 
— cost of these various enone Ie as well as 
with the expenses of ent, and the compara- 
tive numbers of English exhibitors. The curious dis- 

roportion in the above summary between the num- 
a” of visitors and the receipts is very striking. 
The two London exhibitions were attended, within 
200,000, by the same number of visitors, and the 
receipts beara fair relation ; in the second Paris Ex- 
hibition of 1867, the attendance was about one and 
two-thirds more than in that of 1855, while the 
receipts were more than threefold. In Vienna, 
where 529,000 more people visited the Exhibition 
than were collected here in 1862, and where the 
average admission charges were only slightly lower, 


These comprised 26 Diplomas of Honour, and 
420 medals allotted in the following proportions: 












by Mr. William Robinson, Special Commissioner 
for the Crown Colonies, — e British Colonies 
represented at Vienna, and that by Professor Archer 
upon raw materials, Both of these reports are 
lengthy and exhaustive treatises, and possess 
considerable interest and value, Only eleven (ex- 
clusive of India) out of more than forty colonies 
contributed to the Vienna Exhibition, this very 
partial representation having been largely due to 
the fact that it was not until July, 1872, that the 
colonial authorities were informed that Her 
Majesty’s Commissioners desired that colonial 
produce should be fairly represented. No time 
was then lost in making the necessary prepara- 
tions, but it was impossible to com te for the 
delay that had y occurred. In giving 
effect to the wishes of Her Majesty’s Commis- 
sioners* that his report ‘may be advantageous to 
the colonies concerned, of great interest to those 


who‘cont : residence therein, 
and alee vatabbaa rads val % 


record,” Mr. 
eal OE 
the various headings -of Constitution, Physi 
Features, Geographical Position, Revenue, Products, 
and Social C teristics. In this way he has 
given a large amount of valuable information, inde: 
pendent of pte om subject of his rt. 

Professor er’s Report on the Collection of 
Imports of Raw Materials exhibited by the Royal 
Commission at Vienna, contains many valuable 
statistics, and Mr. Archer was doubtless in every 
way well qualified for the work of fortiing a collec- 
tion ‘“‘of the raw products which ‘constitute the 
foreign and coloriial trade of Great*Britain,” and of 
arranging them so as to be valyable from what he 
very clumsily calls ‘a Museum point of view.” The 
report in fact consists simpl statistics relating 
to animal and vegetable products as connected with 
the trade of this — for the year 1871, and 
being apparently carefully compiled, it will no 
doubt be useful tor oceasional reference. 

The close of Mr. Archer’s report brings us to 
page 430 of the volume under review, and we arrive 
at a series of voluminous spreainett. some of which 
at least might well have been omitted. The first 
of these is the ‘‘ Programme of the Me oo Com- 
mission for the Vienna Universal Exhibition of 
1873,” and, as Professor Archer might say, this is 
interesting from “‘ an unfulfilled anticipation point of 
view,” especially those paragraphs relating to the ex- 
tensive projected trials of inery, and industrial 
and scientific competitions, which had they been 
carried out would have given to the Vienna ibi- 
tion an unparalleled value. 

The remainder of the volume—some 450 pages—is 
devoted to extracts from the Officia) Reports on the 
Vienna Exhibition relating to objects contributed by 
British exhibitors, published under the authority of 
the Austrian Government. These extracts have 
been translated by Mr. J. W. Mollett, B.A., and 
refer to 144 different classes of objects exhibited. 
The translations having reference to miscellaneous 
industries appear to be carefully selected, and fairly 
written, and embracing as they do so wide a range 
of subjects, will be found of interest, and in some 
cases even of value. 

But we —— wish, for the credit of the Reports 
in general and of Mr. Mollett in particular, that 
those sections relating to mechanical exhibits had 
been omitted, for they contain some of the most 
utter nonsense it has ever been our fortune to see 
in — For example what are we to make of the 
following : 

The English Locomobiles.—The boilers of the English 
locomobiles are all of, the same construction and shape—the 
four-cornered fire-chest with a flat roof in a heat casing, which 
holds sideways a water , about seven centimetres thick, 
and i seumslla Gimuielvtian ah the ton. Stays stiffen the 
side walis, and cross bars the cover of the fire. One firm sent 
fire chests wholly welded. The cylinder boiler either passes 
over directly into the upper of the heat , OF in case 
this (by reason of the rise of the grate) is broader than the 
diameter of the boiler, vs ins with a corner iron ring on to 
mit is it rH the reports disfigured with 

a pity to see wi 
each rabbiah os this, but some excuse is to be found 
in the fact that efficient: technical translators are 
scarce, and the work of> editing sucha mass of 
matter as is contained in these volumes has doubtless 


Tua Fiyr Istaspe—The Lords of thé ee iidenys 
ordered to be made of thé Fiji Islands. Her . 
ship been \ ‘Nanuka passage, the 
entrance to the eastward of the group. Shoals and reefs are 
known to surround the islands. 
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HEAVY GUNS. 


In our issue of January 15 we published a com- 
prehensive Table of the weights, dimensions, powder 
charges, initial velocities &c., of English heavy 
ordnance, as well as a diagram showing the powers 
of the larger calibres of our service guns, to 
penetrate foreign armour-clad ships. We this 
week publish a similar Table and sheet of diagrams 
referring to the dimensions and general particulars 
of foreign guns, and the penetrating power of French 
and German guns against English armour.. In pass- 
ing we may mention that these, as well as the two 
former plates, are reprinted from the “ Record: of 
the Vienna Universal Exhibition” recently pub- 
lished, 

In the first diagram six natures of English guns 
were shown, the 7, 8, 9, 10, and ]1-in. calibres, and 
their relative powers for piercing the armour of more 
than one hundred different vessels belonging to 
various foreign powers. 

Full particulars of these six guns and their am- 
munition are given in the Table, but we may here 
briefly refer to the mode of construction adopted, 
and which differs but little for the various calibres. 
For an example we may take the 7-in. gun, which is 
built up of four principal parts, viz., an inner tube 
of steel (the A tube); an outer or B tube; the 
breech coil, and the cascabel. The A tube is formed 
from a solid ingot of steel, which, after having been 
rough turned and bored, is heated in a vertical fur- 
nace and then tempered in an oil bath. After this 
operation it is again turned and bored, and tested by 
hydraulic pressure to 34 tons per inch, when if the 
tube shows no moisture on the exterior it is con- 
sidered suitable. The B tube is formed of two single 
coils united together, and the interior having been 
fine bored, it is gauged at intervals of 12 in. down 
the bore. Allowance is then made for the amount 
of shrinkage—.003 in. at the muzzle and .022 in. at 
the breech—and the A tube is turned down accu- 
rately to fit it. 

The breech coil is formed of a triple coil, a trun- 
nion ring and a double coil welded together. The 
former is made by coiling three bars one over the 
other and welding them, and this, when cold, has a 
shoulder 10 in. long formed upon it for the trun- 
nion ring. This latter is made of iron slabs welded 
together and forged into a-ring. The double coil 
is formed and welded like the triple coil, and has a 
shoulder formed on it 9in. long and 3 in. deep, so that 
it may enter the trunnion ring when the parts-are 
welded together. 

When the three parts of the breech coil are com- 
pleted, the trunnion ring is heated and dropped upon 
the shoulder of the triple coil, which is placed in 
an upright position, - Before the ring has cooled the 
double coil is put in place fitting into the projecting 
part of the trunnion ring. The latter thus forms a 
cover to the joint, around which it contracts, 
the whole mass is consolidated beneath a hammer, 
and a cast-iron mandril, somewhat larger than the 
bore, is forced into the jacket so as to bring all the 
parts into absolute connexion. This being done, 
the breech coil is bored and turned, and the trun- 
nion ring planed and shaped, a recess for a length 
of 8 in. being formed in the coil, which is bored large 
enough to overlap the end of the B tube. 

The cascabel thread is then cut in the breech 
end of the jacket. When the various parts are 
completed, the B tube is heated over a wood fire 
until it has expanded sufficiently. to drop over the 
A tube, which is set upright to receive it. When 
it is placed over the latter, a stream of cold water 
is kept flowing into the A tube to keep it cool. 
Meanwhile, the muzzle end of the B tube is kept 
heated by gas to prevent it shrinking too rapidly, 
and the other end is cooled by a water jet to insure 
its closing first over the steel tube. 

The cascabel is of wrought iron, forged and 
turned, and having a thread cut upon it to screw 
into the end of the breech coil. When this is done, 
in such a way that it fits exactly and takes a per- 
fectly true bearing against the end of the steel 
barrel, one turn of the thread is cut away, 
and a channel is formed across the threads 
for the whole length of the cascabel, in order 
that if in practice a defect should be developed in 
the steel tube, the escape of gas may be at once 
evident. The operations of fine and finished boring 
now take place, prior to that of rifling, the form of: 
the latter being that known as the Woolwich 
groove, 1.5in. long and 5.18in, deep, and having 
both loading and driving edges formed with curves 
25in. radius. The bottom of the groove is eccen- 





tric to the bore, being curved with a radius of 3 in. 
In all the heavy guns the grooves are of the same 
width, but they are made .2 in. deep for 10-in. calibres 
and upwards ; in the larger natures, too, the width 
of the grooves is increased at the muzzle to 2}in. 
80 as to facilitate loading. 

Five natures of German guns are shown in the 
diagram we publish this week ; these are all pro- 
vided with the Broadwell breechloading arrangement, 
and are 8.2, 9.7, 10,2, 11, and 12in. calibres. We 
have already so fully described the construction of 
these guns, as well as the breechloading arrange- 
ment, that we may refer our readers to the articles 
published by us in the sixteenth volume of this 
journal, and pass on to consider the French 
guns, of which four natures are shown in the 
diagram, respectively 7.6in., 9.5 in., 10.6in., and 
12.6 in, diameter. From a report recently prepared 
for the War Office we gather some interesting par- 
ticulars concerning the present system of Bay 
ordnance now being produced in France. 

The whole of the naval guns and the heavy 
ordnance for coast defence are manufactured at 
Ruelle, or at Nevers. The former of these estab- 
lishments is in the department of La Charente, and 
has been employed as a gun factory for more than 
acentury. Until 1776 it remained the property of 
private owners, but since then it has felonand to 
the Government. So early as the Crimean war 
experiments had been made on a large scale 
in rifling the cast-iron heavy guns, and pieces 
as large as the 8.6-in. were bored out to 11.8 in. 
calibre and rifled with two grooves. The practical 
results following these experiments were but small, 
and were utterly useless so far as the Crimean war 
was concerned; but three years after, trials were 
recommenced near Lorient, and in 1860 the system 
of cast-iron guns with the breech strengthened by 
steel rings was adopted, but no satisfactory or 
reliable results were obtained, and after ten years’ 


experiment and incertitude the present system was de- |’ 
termined upon by the Director of Naval Ordnance. }' 


The decision however led to no immediate practical 


results, and it was not until the conclusion of the|™ 


war, that the manufacture of the latest form of 


French heavy guns was commenced. The cast iron | 


produced at Ruelle is very highly estimated, al- 
though samples officially tested at Woolwich are 
recorded as being only average good iron. It at 
all events shows a high degree of regularity, and 
the mode of testing employed is worth recording. 
A small sample gun is cast from the metal, and after 
it has been completed and rifled, an established 
series of powder charges are fired from it until the 
gun is destroyed, the number of rounds indicating 
the resisting power from the metal. When the iron 
has been satisfactorily tested it is mixed with other 
irons, obtained either from neighbouring mines, and 
sometimes with English and Spanish irons. The 
proportion of mixing is one-third of the first-class 
Ruelle iron and two-thirds of the other mixtures. 
The new material thus obtained is exposed to a 


series of tests, and if it fail to pass these, it is|i 


rejected at the expense of the contractor, ‘The 
present system adopted in 1871 was decided upon 
after it had been clearly shown that the French 
heavy ordnance did not compare favourably with 
corresponding English and German guns. The pre- 
sent standard pattern consists of a cast-iron body, 
lined as far as the trunnions with a steel tube, forced 
into the body, while exteriorly the breech as far as 
the trunnions is reinforced by steel rings, while the 
chase is left unstrengthened. 


The body of the gun is cast hollow, and is after- |' 


wards bored out to size. The mould is of course 
vertical, and the metal is fed in from two openings, 
the first at the bottom of the mould or the muzzle 
of the gun, and the second about half wayup. The 


casting when complete has a head of about 3 ft. . 


upon it. After the casting is finished, it is left in 
the mould for about 48 hours, and then removed to 
cool. It is afterwards turned and bored, and placed 
in a brick annealing cylinder, where it is heated by 
charcoal to 540 deg. Fahr. The steel lining tube 
is then put in place and screwed in, and the rings, 
which vary in size from 5.9 in. to 11.8 in., are 
shrunk on. aoe 

The number of grooves forming the rifling cor- 
respond to the number of centimetres in calibre, when 
they are even. When they are odd, the number of 
grooves exceeds the centimetres of calibre by one. 
The endurance of these, guns is assumed to be 
very great, but we have not authentic trials of their 


debted for our information, the 9.4-in. gun with steel 
lining, the trunnion and rings, cost about 580/. 
The system has thus the q: advantage of 
economy to recommend it, as compared with the 
English types of heayy guns, the comag ey of 
tke nearest commenneney nature costing the G»- 
vernment practi 740/., as will be seen by the 
Table we publish this week, 

ane — return to a further age Wer ig - 
this subject, space preventing us from dealing wit 
it at greater length this ron 


NOTES — THE SOUTH-WEST. 
Ss idge-—During the th 
hehe tee plow harchaneemmaph ambiente’ elite ond 
without ; the expense has been charged to revenue. 


New Engineering Works.—It has for some time been 
rumoured in the R da Valley that extensive new works 
were about to be erected on the of the Rhondda river 
below Pentre. We have now to announce that the promised 
works have been actually commenced by Mr. W. H. Liewel- 
lyn, son of Mr. a Court Coleman, near Bridgend, 
and Mr. Cubitt, son of Mr. Joseph Cubitt, civil engineer and 
builder, of Blackfriars Bridge, London. The new premises 
will be within a short distance of Ystrad station, from a 
short distance. above which the railway company have 
engaged to run a branch railway into the works. In addi- 
tion to engineering work in all its branches, iron-founding 
and wagon building will be carried on, giving employment, 
it is expected, to over 400 men. 


The South Wales 8 le.—The reg oem movement a 
pears to be extonding in the ‘Bhondds alley, and with th 
exception, the effects of the strike have not yet made them- 
selves felt there. In Blaenavon, however, considerable distress 
revails. The notice of a 10 per cent. reduction given to men 
seaplagse ot Sip Cilieah Dems Sars taanded, eominetes om 

y; and it is hoped that in the mean time an amicable 
settlement will be arrived at. At an important meeting of 
iners’ Wrexham, —— to support 





miners » held at 

the men on strike was unanimously adop 

a. es has not yot been 
the Lords of the Ads 


four 

and: is so far advanced ae eo that 
according to present arrangements she will launched 
March oy the Shannon (in a forward state), armour-plated 
ship of 8095 tons, with engines of 3600 indicated horse power 
(her armament? will consist of two 18-ton guns; 
seven 42-ton muzale-loading rifled guns); the Emerald, 
screw composite corvette of 1864 tons, 350 horse power, 
pesczing 14 guns; and the doub! iron 

: , Griper, Tickler, and Finehen, of 245 tons, Ky 
orse power each, carrying one each. Work on 
thios funbeotp tas bleh cnaponted fie ome. tine tor the 
purpose of forwarding the Fury and the Shannon. 

The Forest of Dean.—The men on strike in the Forest of 
Dean have expressed their to compromise a pre- 
oe eee a of a reduction of 5 per cent. 
It has besnagreedine Soeseeas dep Totus: ieee 

colliers promising 


men to resume work at once, the 


every protection in their power. 

Falmouth Harbour.—The Falmouth Harbour Com- 
missioners have resolved to Bx 10,0007. in the 
inner harbour. The w be begun at once, the 


urpose. It is 
that of the harbour lying between Trefusis Point and 
Flushing, so that vessels of large size may come into the 
harbour instead of lying in the roads. 





Tue Lars Mz. Peter Winsox, C.E.—The death has 
recently been announced of Mr. Peter Wilson who for the 
iod of six years had been resident engi on the High- 
fond Railway. Mr. a was brought up in the office of 


* 


Adie, while was 
lasgow Railway prior to individuality and be- 
coming part of the North Bri system; and when Mr. 





tformance before us, With regard to the cost, 
at the date of the report to which we are in- 
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TESTING STEAM ENGINES. 

To those practically acquainted with steam engine 
construttion and maintenance, and faiiliar with the 
numérous causes which may from time to' time inter- 
fere with the economical performance of even the 
best designed engine, the apathy 6f mill and factory. 
owners @s to what their engties‘are actually doing, 
canhot fail to be a matter of surprise! An increase 
in the price of coals is suré to ‘evoke from large 
users of steam power and from ‘the public at large 
an outcry about economy of fuel; and it is un- 
doubtedly true that such outcries often repeated 
have gradually led to the introduction of an im- 

roved type of steam machinery into our mills, 
Much higher ‘pressures are used than formerly, 
there is a more general adoption of expansive 
working, and the compound engine has gradually 
established its position with our factory owners; 
but notwithstanding all this, very much remains to 
be done before steam users can be said to be doing 
the best either for themselves or for other users of 
our mineral fuel. As matters at present stand mill- 
owners in nineteen cases out of twenty—perhaps 
we may more truly say ninety-nine cases out of a 
hundred—have no exact knowledge of the perfor- 
mance of the engines they employ. A millowner 
replaces an engine by one of more modern type, or 
has an old engine improved by compounding, and 
finds that he is saving per week a certain number 
of tons of coal. If the saving is sufficiently large— 
a result which may be due either to the goodness 
of the new or the extreme badness of the old 
arrangements—he is, in the majority of instances, 
satisfied, and does not seek to acquire any exact 
knowledge of the performance of his engine, not- 
withstanding that proper investigation might reveal 
opportunities of effecting still further oy 
Another employer of steam power will go on for 
years burning 30 or 40 per cent. more fuel than he 
ought to, simply because he has got faith in his 
engine, and believes that he is getting a satisfactory 
duty, his belief not having the slightest foundation 
in exact data. In this way it is not uncommon to 
find a millowner priding himself upon the 
economical performance of an engine of more than 
doubtful character. 

To fully appreciate the effect of this apathy on 
the part of steam users, it is only necessary to con- 
sider the quantities of coal consumed annually in 
our mills and manufactories. According to the last 
report of Mr. Robert Hunt, the Keeper of the Mining 
Records, there were raised in the United Kingdom in 
1873, 127,016,747 tons of cual, and of that quantity 
no less than 27,550,000 tons, or over 214 per cent. 
of the whole, were consumed in furnishing steam 
power to our manufactories. This quantity is ex- 
clusive of that burnt in our iron works, where 
35,119,709 tons were got rid of. Steam navigation 
absorbed 3,650,000 tons, railways 3,790,000 tons, and 
water works 650,000 tons, while 9,500,000 tons are 
set down to mines and collieries, the major portion 
of this probably being used in furnishing steam 
for winding, pamping, and other — 

isregarding iron works, we thus have over forty- 
five millions of tons of coal consumed annually by 
this country in furnishing steam power. These 
figures will give an idea of the magnitude of the 
interests at stake, and of the national benefit to be 
derived from the proper development of steam 
engine economy. 

‘To a great extent the want of precise knowledge 
respecting the performance of steam engines is due 
to the idea prevalent amongst millowners and 
others that a steam engine trial is a formidable 


undertaking requiring elaborate preparations, and | pe 


a general derangement of the ordinary working of 
the mill or factory. Now this is an idea which 
cannot be too soon got rid of, and itis our object in 
the present article to show that so far is it from 
being true, that a thoroughly efficient engine trial 
can be made in a few hours, and without interfering 
with the ordinary routine of business. 

To secure this desirable end but two things are 
necessary, the first being that we shall be content to 
test the engine as an engine and a) from. the 
boilers, and the second that we perform this 
test in a particular way—namely, 2 ascertaining 
the quantity of heat carried away by the condensing 
water. Weshall probably be met here by the obser- 
vation that it is important.for a millowner to know, 
not merely the mm an of his engine but of his 
engine and boilers in combination, and to a certain 
extent this observation is a just one. ‘here are, 
however, reasons why it is, as a rule, much more 





sapittins te test an engine by i > tn oon re 
an ‘oilers conjoint tnd before proved fa 
the# it may be desirable'to explaiti Hese 
rédgons. |” enery 30 yalteos o tnok edd ov 


In the first place,*the-effidiency of an engitie is 
front many causes liable"to°far greater ‘var Oy 
than’ that ‘of boilers.” So long as it is ‘kept y 
free from scale, and thé flues swept, tha’ itive 
efficiency of a boiler dvs ‘not differ greatly from the 
time it is pat down until it is worn’ out; bat with an 
efigine the case is widely different. "The wear of 
the valve gear may derange the distribution of the 
steam, a loose piston may allow excessive leakage, 
a too tight piston may absorb—and consequently 
waste—power, or a dozen other things maytha pen 
all more or less affecting the performance of the 
engine, and fe — to be overlooked unless the 
engine is subjected to regular periodical testing. 
We are very far from vukieg. to undelete 
value of boiler trials—on the contrary, we are 
strong advocates of such trials, and believe it to be 
well worth the while of all millowners to have the 
performances of each boiler or set of boilers 
thoroughly tested as soon as possible after they have 
been set to work. But we are fully aware that in 
the ordinary routine of business engine and boiler 
trials cannot be carried out in conjunction with- 
out incurring many practical difficulties. A boiler 
trial to be of any real value must last many hours, 
and without deranging the ordinary working of a 
factory it is, except in a very few cases, impossible 
to keep the engine working at anything like a con- 
stant power during a similar period; while, in many 
instances, too, the boilers have to supply steam for 
other p s than driving the engine, and either 
the quantity thus supplied must be more or less 
roughly estimated or it must be stopped (unless 
there is a spare boiler from which it can be f ed), 
and the manufacturing operations thus interfered 
with. Besides all this a trial of an engine and 
boiler in combination, if je send carried out, re- 
quires a tolerably large staff of observers to keep the 
required records of quantity and temperature of 
feed water, quantity of coal, pressure of steam, speed 
of engine, &c., and to take indicator diagrams at 
frequent intervals, and hence millowners are not 
unjustified in considering such a trial as a somewhat 
formidable undertaking. 

If, however, we re to test the engine alone, 
and to carry out that test by observing the heat 
carried off by the condensing water, we at once 
get rid of all our difficulties and reduce a lengthy and 
elaborate trial to a few hours’ work capable of being 
carried out at any time by a couple of observers. 
And not only this, but we also get rid of some’ 
sources of error which are likely to interfere with 
the results of any ordinary trial unless checked by 
such observations as we are now advocating. 

The system of ascertaining the performance of a 
steam engine by measuring the quantity of heat 
carried off in the condensing water for each horse 
power developed, has for many years past received 
much attention from Mr, B, W. Farey and Mr. 
Bryan Donkin, Jun., and we have frequently been 
able to lay before our readers particulars of the 
means devised by these gentlemen for readily carry- 
ing out the necessary observations, as well as de- 
tails of the experimental results they have obtained. 
Notwithstanding all that has been published on the 
subject, however, we find that the system is far 
from being so generally understood as it should be, 
and we are hence led to return to the subject and 
to endeavour to explain the rationale of the system, 
and to show how really trustworthy engine trials 
can becarried out with very little trouble or ex- 


nse. 
The heat contained in the steam supplied to 
any given engine is disposed of in three ways. In 
the first place a portion—about 10 per cent. of 
the whole in a good engine—is converted into 
work, secondly, a portion is lost by conduc- 
tion and radiation ; and, thirdly, the remainder 
passes into the gondepaing Watt, or in. the case 
of a non-condensing ¢pgine, is. ‘discharged in 
the exhaust steam. it is @y. pi t ot oro 
engines receiving per minute af, ¢ quantity o: 
heat from their eae that one is the better of the 
two, which converts the er portion of this heat 
into work, and dischaf; e least into ‘the con- 
densing water, and hence by a measurement of the 
quantity, of heat carried off by, the condensing 
water we are able to form a comparative estimate 
of the performance of the two engines, We have 





heard it ur agree t this system that it is liable to. 
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heat used, While iii in ‘where it id Jarger than 
usual the reduction ‘of‘efficiéney which this los 
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excess of any diminution in the number of units of 
heat carried off by the radiation simply. We have 
thought it well to explain this point, altho 
really it has little bearing upon the 

matter in hand, for in the case of mill or facto: 


engines the cylinders, &c., are generally so w 
clothed that the loss of heat by radiation is practi- 


cally insignificant, and the condensing water, 
together with the drainage from the steam jackets 
(if the engine is provided with them), carries off 


probably 95 per cent. of the whole heat supplied to 
the — ond that actually converted into 
work. ; 


pen Praga ge | the gesvenens of — 
condensing water give practically the quantity o 
heat thrown away per horse power acca ek 
the next thing we have to explain is how these 
observations can be best carried out. To ascertain 
the number of units of heat carried off by the 
condensing water two things must be done, namely, 
first the weight of water discharged must be ascer- 
tained, and, secondly, its rise of temperature must 
be noted. To ascertain the the most con- 
venient plan which can be ado is to cause the 
water to flow over a “‘ tumbling bay,” or rectangular 
notch cut in a thin plate, provision being made for 
observing the head of water over this notch. The 
appliances required are very simple, and can be 
readily fitted to any engine at a very moderate 
expense, and to e the matter more fully to 
our readers we give on the next Page engra 
showing the arrangements which Messrs. Farey 
and Donkin have found it most convenient to 
adopt. The engravings, which are drawn to a 
scale of 1$=1 ft., oo a@ measuring box auit- 
able for a tumbling bay with a notch 6 in. wide; 
for or smaller notches, the dimensions of the 
measuring box can be readily varied in proportion. 

In our engravings the measuring box AA is 
shown made of cast iron, but it may in many 
cases be more cheaply made of wood. It is fitted 
near one end with a series of transverse partitions 
B B, while at the other end it has a notch formed 
in it, there being fixed outside it at this notch a 
thin brass or copper late, having formed in it the 
notch at © tumbling bay. The notch 
in end of the box is, it is to be observed, consider- 
ably larger than the notch in the thio plate, so that 
the approach of the water to the latter may not be 
interfered with. The box also should be so placed 
that the water passing-over the tumbling bay has a 
clear fall of 12in. or 18in, The water from the hot 
well is of course delivered into the box at the end 
near which the transverse partitions are fixed, and 
it flows over, under, and through the latter, as shown 
by the arrows. By this means it is thoroughly 
mixed and the current steadied so that in the part 
of the box between the last transverse partition and 
the tumbling bay the head of water over the latter 
may be accurately measured. 

‘The “ head” here referred tois, as we need scarcely 
explain, the height from the level of the notch in 
the plate D, to the still surface of the water in the 
box, and we must now describe the most conyenient 
means of measuring this height, It is usual in hy- 
draulic experiments to measure the head of water 
flowing over notches or weirs by employing either 
a “hook gauge” or a “point gauge,” the former 
consisting of a ly pointed hook which is im- 
mersed in the water and thén gradually raised until 
the point is seen to just distort the surface, while 
the Tatter isa pointed wire which is moved gradually 
downwards until contact’ takes between the 


a mark the ‘stem of the “is made to 
$0 spol A With ‘dard Ott axed seule at the time 
at the i 

edge of the notch of the tambling bay, it is evident 
that if. the point of ‘the gauge is 
with the surface of the Sates tay given time, 
then the height of the mark on the stem above the 
zero on ‘the fixed sédle will give’ the head of the 
water over'the notch. Of ‘the two forms of gauge: 








the plain point’ 


mits in most Cases of the greatest 







H 





98 


ENGINEERING. 





[Fes. 5, 1875. 





accuracy, and with a little practice it is very easily 
used. In many cases, however, it is more convenient 
to employ a simple indicating float instead of either 
a point or hook gauge, and this being so we shall 
describe the arrangement of float which Messrs. 
Farey have found best adapted to the Purpose, and 
shall also explain the manner in which the zero point 
of the fixed scale can be accurately determined. 
Referring again to the engravings it will be seen 
that the measuring box is provided at C with a 
standard fixed to 





lifted out of the box and the float wiped. This is 
important, as it is found that a comparatively brief 
immersion in a current of condensing water serves 
to give the float a coating of grease, which, if not 
removed, would, of course, interfere with its indi- 
cations. Few but those who have actually seen it 
would believe in the rapidity with which this grease 
coating is deposited from water apparently perfectly 
clear and free from foreign matters. 

We now come to the mode of fixing the zero point 
of the scale against which the index of the float 





edge a is then adjusted carefully until the delicate 
spirit level ¢ placed upon it shows it to be truly 
level, and when this adjustment has been secured 
the point @ is fixed by its clamping screw. 
The straig' it-edge and spirit level can then be re- 
moved, and it evidently been secured that the 
point of the gauge d is exactly level with the edge 
of the notch. If the readings of the head are to be 
taken by the point gauge a scale can then be fixed 
so that its zero with a mark on the gauge 
stem, and all will then be ready for use. If, how- 
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a hole formed in it which receives ths stem on which 
the float ¢ moves loosely. At the top of the stem is 
a scale of inches capable of being adjusted by screws, 


as shown, while the float carries an index pointer / 


which moves up and down this scale as the float 
rises and falls. The float itself is simply an open 


tray, it being found that closed floats are often 
liable to leakage, which, if undiscovered, will falsify 
their indications, while with the open float if 
water by any means gets into it, it is at once per- 
ceived, and can be removed. It will be noticed also 
that the whole float arrangement can be readily 











moves, an operation which it is essential should be 
mee gery Mog ges Our engravings show the 
mode of fixing this zero which ) se Farey and 
Donkin have found most accurate and convenient. A 
straight-edge a is ght aty: having clamped to it 
another short straight-edge 4, the top edge of 5 thus 
forming an extension of the bottom edge of ¢. The 
straight-edge a is then placed with one end resting 
on the notch in the thin plate D, while the lengthen- 
ing piece 4 is a the point gauge d, as shown 
in the engraving, this point ing at the time 
free to move vertically’ in ite holder. straight- 





ever, a float is to be employed the point gauge 1s 
merely used for determining the zero of the float 
scale as follows : The float having been put in place, 
water is gradually admitted into the measuring box 
until the surface is found just to touch the point of 
the point gauge. The last additions of water must 
be made in small quantities and care taken not to 
disturb the surface, so that the precise height of 
water at which contact takes place may be accurately 
ascertained. When contact takes place between the 
point and the water surface, the scale of the float is 
adjusted so that the zero point agrees with the index 











Fes. 5, 1875.] 





ENGINEERING. 





99 





CENTRIFUGAL PUMP AND COMPOUND ENGINE. 


CONSTRUOTED BY MESSRS. JOHN AND HENRY GWYNNE, ENGINEERS, HAMMERSMITH. 
(For Description, see Page 101.) 


of the float in its then position, and the apparatus is 
then ready for use. 

We have described the mode of establishing the 
float scale in full detail because we desire to make 
this mode of testing engines thoroughly understood, 
and to remove all obstacles to its general application. 
Our description has thus nec ily been some- 
what lengthy, but the operations themselves are 
of a very simple kind, and only require a reasonable 
amount of care in carrying them out. 

The float being adjusted the measuring box is 
ready to receive the water delivered by the air pump, 
and here we may impress upon our readers who may 
employ this mode of testing engines, the importance 
of making sure that all water coming from the engine 
reall into the measuring box. In cases where 
the feed is drawn from the hot well, this must be 
taken from the water after it has the box, 
while all drainage from steam jackets should also 
be delivered into the box unless special arrange- 
ments are made to measure the quantity and 
poe ep of the discharge from the jackets 

y: 

When the condensing water is delivered into the 
box, the level of the water in the latter will of course 
rise until a head is obtained sufficient to cause a dis- 
charge over the tumbling-bay equal to the quantit 
received from the condenser. “Thus the float will 
assume a position such as that shown - the dotted 
lines at g, and the index will show on the scale the 
amount of the head over the notch. This head being 





known the amount of the discharge may be calcu- 
lated by the ordinary hydraulic formula suitable to 
the circumstances of the case; but to save the 
trouble of making this calculation, we annex a Table 
from which the amount of the discharge can be read 
off by simple inspection. This Table* has been 
prepared by Messrs. B. Donkin and Co., who have 
carried out at their works numerous and careful ex- 
periments to determine the coefficient of discharge 
corresponding to tumbling-bays fitted to such mea- 
suring boxes as we havedescribed. The Table gives 
the discharges in pounds per minute for different 
heads of water flowing over a bay 6in. wide, such as 
is shown in the engravings; but it is readily applicable 
to bays of other widths, it being merely necessary to 
increase or reduce the discharges in the proportion 
which the width of the notch bears to 6 in. Thus for a 
12-in. notch the discharges would haveto be doubled, 
or for a 4-in. notch reduced to two-thirds of the 
amounts given in the Table. 

As regards the temperature of the condensing 
water, it should be measured first before entering 
the condenser, and, secondly, at its escape from the 
measuring box, the best mode of taking the latter 
reading being to allow the overflowing water to fall 
on the thermometer. By doing this it is secured 
that the reading is taken at a place where the water 





* This Table has been already published by us in our 
seventeenth volume, but for convenience of reference we have 
deemed it advisable to reproduce it here. 








is thoroughly mixed and its temperature therefore 

fairly uniform throughout, 

Table showing the Weight of Water, in Pounds Minute, 
that will flow over a Tcbling Bay 6 in. pore gp Heights 
from ltin. to 444 in. for every tx in. 











cfr (ale Pel pe 
g, | 282 | 8, | 232 | 8,.| 288 lig, | 382 
$2 | Bea | 2 | Bea | 2 | Bea ai Bx 
1) | 274 | 29 | 647 | 9 | 676 | 43 | 1250, 
1y | 292 | 24) 56s | sy] 900 | 4a] 1979 
14 | 310 4 | 589 | 3p | 926 | 43 | 1306 
143 | 327, | 24 | o12 | 3y,| 961 | 44, | 1886 
1 | 6845 24 | 634 | of | 977 | 49 | 1965 
148 | 365 | 243] 657 | 34,| 1008 | 44] 1994 
1; | 383 | 2 | 680 | 3g | 1080 | 4g | 1494 
144 | 402 | 299] 704 | 339] 1056 | 4n| 1454 
2 421 | of | 727 | 9g | 1088 | 4§ | 1488 
2% | 442 | ong | 751 | app] auta | 43p} 1504 
3 | 402 | 3 | 775 | og | 190 | 4g | 1544 
24, | 483 | 3,| 800 | sp] 1166 | 439] 1575 
24 508 3} 825 4 1193 4f 1605 
24, | 6% | sy] 850 | 4a] 199m | 43g] 1635 


























Having explained the mode of measuring, the 
er call teal temperature of the water dis- 
from the condenser, it ang yeas nes 

well for us to give a general summary 
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of carrying out an engine trial on the system of 
which we have been speaking. We will suppose 
the measuring box to have been fixed in the manner 
we have explained, and indicators to be fitted to the 
engine. As for the duration of the trial, that is a 
matter which may depend upon circumstances, but 
usually an hour is amply sufficient to secure an 
accurate result on this.system. Generally it is best 
to carry out two trials of an hour each, and to compare 
the results. If they 
accepted as correct, or 
i , then a third trial should be cargied.out and 






the source of the error discovered. In ing out 
the trials hours should be selected during which the 
engine is orming its average work, it will 
generally be found that for such the 


wer developed may be kept fairly o 
bat interfering with the ordinary routine of the mill 
or Ptary the period of the trial SMM Redins 

uring the period of the trial i 

should be rat ng simultaneously from both ends of 
the engine cylinder or cylinders at intervals 
of, say, ten minutes, and at the 
initial and final temperatures of the 
and the head of discharge should be noted, e8 
these observations the speed of the engine should 
also be recorded, if possible, by counter, The 
more irregular the power developed by the engine 
the more frequent should be the intervals.at which 
the observations are taken, while ‘in all eases these 
intervals should be regular, as in dealing with con- 
siderable variations of power an i ty in the 
intervals between the observations may, and not 
unfrequently does, lead to erroneous results. - 
specting the reasons for this and the best mode of 
dealing with observations which have, unavoid- 
able causes, had to be taken at intervals, 
we must, however, speak at some other time. 

From the data obtained in a trial carried out in 
the manner above explained, the following facts can 
be derived. 

(1.) The mean indicated horsepower, 

(2.) The mean quantity of water discharged per 
minute from the condenser, and => 

(3.) ‘The mean rise in temperature:of the conden- 


sing water. 
If now the number of of water discharged 
the mean rise in tem- 


per minute be multi os 
rature, and the product divided by the mean 
indicated horse power, we get as a quotient the 


number of pound- or, units of heat dis. 


charged per minute pers horsé power, and 
this number forms a by which the perform- 
ance of the engine can be or from which the 


quantity of steam used by calculated. 
To make this perf clear we will illustrate the 


matter by an example. ‘us suppose that the ob- 
servations made on an a that the mean 
eo horse power is 130 horse power, 
that the average quan ee r 
minute from the condenser lb., and that the 


mean rise in temperature of this water is 40 deg. 
Fahr., then the number of units of heat disch 
from the condenser - minute is 1250 x 40=5000 
pound - degrees, and the engine “ constant” or 
number of units of heat discharged per horse power 


per minute is oO) = 884.6. Now this ‘ constant” 
forms a means by which the performance of the 
engine can be compared with that of any other en- 
gine tested on the same system ; the lower this con- 
stant is, the higher, of course, being the efficiency 
of the engine. 

The manner in which the quantity of steam used 
per horse power per hour can be obtained from the 
** constant” can be readily explained by continuing 
the consideration of the ——- e above given. Let us 
suppose, for instance, that the engine in question is 
supplied with steam of 50 Ib. pressure, and that the 
temperatures of the injection water and of the dis- 
charge from the condenser are 55 deg. and 95 deg, 
respectively. The amountof steam used will be made 
up of three quantities, namely, first, that to supply 
the heat converted into work ; second, that to suppl 
the heat im to the condensing water; and, 
third, that to supply the losses by radiation, &c. 
For each horse power developed there are converted 


rk ae 60 _ 9564.5 units of heat per 


into wo! 

hour, and as the total heat of steam of 50 Ib. pressure 
is 1207.8 deg., and the di from the condenser 
takes place at 95 deg. we have in this case 


9564.5 
_ 9564.5 9 306 Ib. of steam ur required 
13207808 = oe heme eg 


« 


Fron the other hands Wey hole dn 


arged | the engineer-in-chief of the association, M. 


to account for the heat converted into work. Again, 
the discharge from the cOndenser, as shown by the 
“constant,” carries off 384,6 x 60=23,076 units of 


: : 23,076 

rnish this u = 
heat per hour, and to fu 1507-85 
20.01 lb. of steam have to be provided, It will be 
noticed that in this last calculation the divisor is the 
total heat of the steam less the temperature of the 
injestion water, and not of the disc from the 
r. ‘This divisor has to be taken because the 


i condenser does not consist 


whole di 


of heated injection water, but of that water mixed 
with the steam which bas been condensed. Thisis 
Lallowed for by taking the divisor as given. We 
have thus 2.3064+20.01=22.316 lb. of steam per 
hour accounted for, and to this amount we have only 


te add an allowance for losses by radiation, &c., 
which may be taken at 5 per cent., making the total 
amount of steam required per horse power per hour 


23.48 lb. ' 

Of conme She Suan iiy of steam required calcu- 
lated as. above be true steam. If the. boiler 
primes to the extent of 10 per cent.—a bymo means 
uncommon en the apparent evapora- 
tion from the boiler working the engine we have 







taken as our example, would be g 
bably about 254 lb. of steam per. 
per . It will be seen from 


that when used in conjunction wit 
the of testing we have been 

a clear indication of the state of the | : 

to the engine, while it is evident that when used 
alone it gives results which are practically (although 
not Spee impos Hc priming, and which 
afford therefore a criterion of the performance 
pelos ope pram than can be obtained by any 
other of testing. bess b ‘ 
all millowners would do well to 


to an 
engine, the owner has at once the means of at any 
time obtaining a cheek upon the condition of his 
engine by observations 


re, greg for instance that has Ben proved ty a 


in good 
6000 units of heat minute, then at any time 
when the engine is driving this machinery it is only 
necessary to devote a few minutes to observing the 
discharge over the tumbling-bay and the rise of 
temperature of the condensing water to ascertain 
whether this condition is maintained. If these 
observations show a marked increase in the number 
of units of heat discharged, the cause should be at 
once so ab ys and tee pt er ma 

As out bya ent in our last 
Guuber, te Association Alsacienne des 
d’Appareils & Vapeur has — the system of 
testing engines by measuring the heat di 
with the condensing water, and the last report of 
harles 
Meunier-Dollfus, affords proofs of its great useful- 
ness, examples being given of cases where important 
—but Saemapepet reece in engines have been 
ascertained by its regular application. In the 
United States, too, the system has been adopted by 
the engineers (Mr. Loring and Mr. C. E. Emery) en- 
gaged by the Board of the United States Coast 
Survey, to carry out the researches on the com- 
parative efficiency of compound and non-compound 
engines, &c., to which allusion has already been 
made in these columns. In this case measuring 
tanks were employed to ascertain the discharge from 
the hot well, a system which is in most cases far 
less convenient than that we have described. 

Altogether we are glad to find that this mode of 
testing engines is steadily making its way, and we 
are certain that it is only necessary for it to be tho- 
roughly understood to insure its general adoption. 
To the engineers of our various boiler associations 
—most of which now give advice ing the 
working of engines as well—the system is one 
calculated to be of great service, as, if the engines 
under their charge are once fitted with measuring 
boxes, a report upon their condition can at any time 
be made, with a very small expenditure of time and 
trouble, while, if 8 pppoe ble measuring 
boxes can be applied in cases where the millowners 
are not sufficiently alive to their own interests to fit 
them up permanently. We have dealt with this 





* A full account of a trial thus carried out will be found 










Bip iys 


on dveribing ata 








on pago 279 of our twelfth volume. 


subject at some length because it is really one of 


great ny pres and we have been anxious to 
explain e system i such detail, as to enable it to 
all interested in steam-engine 


economy. 
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Mr. DovuGLas? the thanks of telegraph engi- 
neers for the éx: + “manual” now before us. 
As the authér points out in his preface the require- 
ph engineer are to a certain 

kind. In the first place the 
ith which be has to deal have to fulfil 
certain electrical as well as mechanical conditions, 
while beyond thisthe m ical conditions are in 
many instances of. a ter. Asarulea 

engineer is note upon to design or 
ot heavy fixed 


or complex machi- 

at he nevertheless has to carry out work 
ing a knowl 
mechanical 







A Manual of 
Elements of FE 


CHRISTIE vue 





8 of some branches of both 
ring, together with 


nor mechanical engineers in their ordinary practice. 
Under these circumstances there is ample room for 
@ manual devoted to telegraph engineering, and Mr. 
Douglas has ably supplied such a work. 

The volume before us is divided into three parts, 
of which the first, is devoted to the “ general 
—— of strength and stability,” the second to 

“ 


and, applications of materials; 
and, manipulation ;” and the third to 
Fh 4) construction, maintenance, and organisa- 
tion. the first part Mr. Douglas commences by 
ly and concisely of the principles 
ics, and then proceeds to con- 
of the strength of materials and 
care in so doing to direct special 
points which are of most service 
‘engineer. Thus in his remarks on 
torsion he ts specially to the effect of twisting 
wires a manufacture of wire ropes, in deal- 
with the effects of transverse loads and the 
ility of-structures, he explains the principles 
which govern the staying of telegraph posts, 
and in treating of the catenary he speaks of the 
strains on telegraph wi and of the effect upon 
them of changes of tet ture. This part of the 
book also contains a special and very interesting 
section devoted to the theory of the submersion, 
> cables. 









, of 
‘ of Part II. is devoted to non- 
metallic materials, and commences with an account 
of the properties of timber, of its treatment, and of 
joints and fastenings suitable for timber work, 
telegraph structures being specially considered. 
The next division treats of simple and compound 
masts, the selection of timber for such masts, and 
the general details of construction, the whole subject 
being very completely dealt with, Then come 
sections on earthworks and foundations, cementing 
materials, concrete brickwork and masonry, all bear- 
ing evidences of care in the compilation of the 
practical data with which they abound. 

The second chapter of Part II. brings us to the 
consideration of metals and their alloys, cast iron, 
wrought iron, steel, and other me and alloys 
being dealt with in the order in which we have 
mentioned them. In s ing of each material, Mr. 
Douglas treats first of its properties, and then of its 
application in structures, a portion of the section on 
wrought iron, for instance, being devoted to the 
construction of iron masts, the specifications for 
wire, &c. Chapter III. of; this part is devoted to 
insulating materials, and in it we have particulars 
of the sources of gutta-percha and india-rubber, the 
chemical and other properties of these substances, 
and their treatment during manufacture, while 
another section treats in a similar way of porcelain 
and stoneware, horn, ivory, bone, paraffin, 

Next we have a chapter on ‘operations and 
manipulations, including drawing and surveying,” 
and here we find Mr, Douglas treating of ropes and 
tackle, and modes of using them, of tools of various 
kinds, of soldering, and of surveying and drawing. 
This chapter abounds with practical hints concern- 
ing ical manipulation and out-door work, and 
it is altogether a very useful one. 

The third and last part of Mr, Douglas’s manual 
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is, as we have already stated, devoted to telegraph 
construction, maintenance, and organisation, or, in 
other words, it refers to what may be termed the 
executive pert of telegraph engineering. - The first 
chapter of thi treats of construction—the five 
sections into which it is divided dealing with general 
remarks on designing, estimating, the. construction 
of land lines, submarine and river cables, and the 
fittings and arrangement of offices — while the second 
chapter treats of maintenance and organisation, and 
includes a section devoted to some useful hints on 
camping and the management of labour, &c. Re- 

ing all these subjects good ical informa- 
tion is given in a clear terse style, which renders it 
very readily accessible for reference. 

We have now given a synopsis of the contents of 
the work before us, and we repeat that in preparing 
this book the author has rendered a service to tele- 
graph engineers. Mr. Douglas is evidently well ac- 
quainted with his subject, and he has dealt with it 
with great clearness and judgment. In conclusion we 
may state that the volume has been got up by Messrs. 
Griffin in a similar size and style to the late Pro- 
fessor Rankine’s well-known manuals ; a series by 
the side of which Mr. Douglas’s book well deserves 
to take its place in an engineer’s library. 


TUBULAR FLOATING DOCKS. 

A very decided advance in the construction of floating 
docks has recently been made by Mr. Latimer Clark, in 
conjunction with Mr. John Standfield, who have introduced 
the tubular principle into this class of structures. Before de- 
scribing the new dock it may be as well to refer briefly to 
those systems at present in use, in order that a proper 
estimate may be formed of the improved type. We have 
first the ordinary floating dock, such as the Bermuda dock, 
which consists of a main platform, or bottom, divided into 
square cells or compartments, and which carries on either 
side a wall similarly constructed. Water is admitted into, 
or rejected from these compartments, according as the dock 
has to be lowered or raised, the ship to be repaired being 
carried on the bottom of the dock. The next step in ad- 
vance is Mr. Edwin Clark’s hydraulic lift-dock, which is in 
use at the Victoria (London) Docks, at Bombay, Malta, and 
elsewhere. Here the dock is a fixture, being composed of 
a series of columns placed a certain distance apart, and 
carrying between them a movable platform, which is raised 
or lowered in the water by hydraulic presses contained in 
the columns. A pontoon is sunk upon the platform of the 
dock, the vessel floated over it, the platform, together with 
the pontoon raised until the latter, with the ship resting 
upén it, reach the surface of the water. The contained 
water of the pontoon then flows out and air is admitted, the 
valves closed, the platform lowered, and the pontoon and 
ship floated away to their station. The third type is the 
old stone graving or dry dock, into which a vessel is floated, 
and from which the water is pumped ont, and the vessel 
takes her bearings. 

All these systems are open to objection on one score or 
other. In the first we have a dock which possesses in- 
herent weakness, and several have failed either from 
faulty design or construction, or both. The weakness arises 
from the fact that although cellular, the cells are square, 
and therefore do not present the most effective resistance 
to pressure either from within or without. When sub- 
merged the air compartments have to withstand pressures 
varying from 15 Ib. to 20'lb. per square inch, and there is 
an ever-present tendency in the plates to buckle and so to 
cause the joints to open. A structure having to submit to 
such conditions should be as great an anomaly as a square 
steam boiler or a square water main. It is true that docks 
80 formed are well tied and strutted, but no one will deny 
that this means waste of material and movey. In Clark’s 
hydraulic lift-dock we have a fixed structure instead of one 
that can be moved from place to place as circumstances 
may require. The ordinary stone dry dock can only be so 
called by courtesy, being constantly in a state of wetness, 
besides which air never circulates in it, and, like the Bermuda 
type, it can only berth one ship at a time. 

Taking into consideration all the drawbacks which, more or 
less, are inherent to. each of the above-named systems, 
Messrs, Clark and Standfield have devised a new form of 
dock, which is illustrated in the engravings on the following 
page. Fig. 1 shows a general .elevation of the dock, with 
& vessel supported upon it by bilge blocks and shoring 
frames, Fi ‘ . 
rames, Fig. 2 being a plan, and Fig. 8 an end eleva- 
tion, whilst Fig. 4 is an end elevation showing a vessel 
raised on an open pontoon. In this dock the bottom or 
horizontal platform on which the vessel rests is com- 
posed of a series of tubes, generally eight in number, of 
Variable lengths, and about 8 ft. in diameter. The two 
outer tubes are of larger diameter than the six inner ones, 
and they have a series of vertical cylinders securel 
= belted to them. Both the outer tabes, and most of 

© vertical cylinders, are hermetically sealed in order to 
oe the equilibrium of the dock under all conditions, 

tation being always maintained when the dock is sub- 
tobe a DY, mains of. the. vertical cylinders. The inner 
udes are fitted on their undersides with valves for the ad- 








tubes connected with a valve house placed on an upper plat. 
form, to which we shall again refer. 

The tubes composing the main platform are connected 
laterally to each other, and carry a series of cross girders 
to which they are attached, and upon the top flanges of 
which an open decking is laid. - It would, perhaps, be 
more correct to say, that the tubes were carried by the cross 
girders, inasmuch as the former are arranged between the 
top and bottom flanges of the latter, as may be seen at 
Fig. 3 of our engraving. The tubes are stiffened inside 
with L irons placed 3 ft. apart, and are divided into a 
number of water-tight compartments communicating with 
each other by means of pipes. The cells or compartments 
are readily accessible both within and without for painting 
and cleaning. Along the tops of the vertical cylinders on 
either side of the dock is a broad gangway, which is of 
great use when a vessel is being docked, and upon each of 
these gangways is the valve house previously referred to. 
In this house is the apparatus for working both the water 
and the air valves, which are under the control of the valve 
engineer. The engines, two in number, for driving the air- 
pumps are placed, one on either side of the dock, in one of 
the vertical cylinders, midway of the length of the 
structure. In order to insure that the dock shall be main- 
tained at a true level in raising and lowering, the main 
platform tubes are divided up into four equal groups, each 
group representing a quarter of the platform. 

It may at first sight appear to some that, owing to the 
transverse girders being intersected by the longitudinal 
tubes, some difficulty would be experienced in giving them 
adequate transverse strength. This idea, however, could 
only arise from the supposition that when the vessel is 
docked the vertical side tubes afforded the buoyancy, and 
that the weight of the ship had to be carried entirely by 
the transverse girders, as is the case in the hydraulic lift 
dock. This, however, is far from being the case. The 
girders, it is true, are made of sufficient strength to support 
the vessel, if even her whole weight was thrown on to her 
keel, and the whole buoyancy was confined to the vertical 
cylinders. But, as a matter of fact, when the vessel is in 
the water no buoyancy is required, and even when fully 
raised none of the buoyancy is due to the vertical cylinders 
—they being entirely out of the water, and acting as a 
counterpoise tending to raise the centre of the platform and 
thus neutralising to a great extent the strain on the trans- 
verse girders, very little of the buoyancy is due to the 
two outer horizontal tubes which carry the vertical cylinders, 
Practically the whole support is derived from the six’ inner 
horizontal tubes, which, by means of sliding bilge blocks 
and shores, take a bearing directly under the vessel itself, 
the transverse strength of the platform scarcely coming 
into play. The main object of the vertical cylinders is not 
to give flotation, but to afford stability to the whole system 
while the vessel is being lifted, and this is their essential 
function. 

In operating with the tubular dock in order to raise a 

ship for examination or repair, the dock being sufficiently 
submerged, the ship is floated over it. The water valves 
are then opened, the air pumps started, and air forced into 
the tubes, which, displacing the water, causes the dock to 
rise up to the vessel and ultimately to lift her high and dry 
out of the- water. The water valves are then closed, and 
the dock with its burden remains afloat without any reference 
to the air valves, which may be left open, or closed if pre- 
ferred, the dock in the latter case being quite independent 
of the air valves for flotation. In order to re-submerge 
the dock and release the vessel, the lower valves aré opened, 
and the air escapes through the upper ones at the valve 
house until the required depth of submersion has been at- 
tained. Should it be desired to concentrate the lifting 
power directly under the load to be raised, the water is 
admitted into some of the compartments and wholly ex- 
pelled from others. Air may be stored under pressure in 
the vertical cylinders as well as in the horizontal tubes from 
which the water is excluded, and by opening a set-of valves 
in the water tubes and admitting the air, the water would 
be displaced and the dock raised much more quickly than 
if air had to be pumped into the water-charged tubes. 
From what we have stated, it will be seen that the 
tubular floating dock combines the leading advantages of 
the other systems to which we have referred with some 
peculiar to itself. Thus it can either be used for docking a 
vessel in the ordinary way as a floating dock, or it may be 
used for lifting them one after another on pontoons, as with 
the hydraulic lift-dock. Then it can be moved from place 
to place as required, and when in use vessels can be lifted 
much more quickly by it than the contents of an ordinary 
dry dock can be pumped out. With regard to ventila- 
tion, it is clear that as the air passes freely between the 
vertical cylinders, the paint on a vessel will dry much more 
quickly than in a dry dock having walled-up sides and ends. 
Another element in its favour is economy in first cost, upon 
which point we are informed, there isa most material reduc- 
tion as against the other systems, size for size. We are 
glad to add that negotiations have been entered upon for the 
censtruction of several docks of various sizes upon this 
principle. 





Sreet in Bexre1um.—The Cockerill Company has com- 
menced the manufacture of steel at its works at Seraing, 
Belgium. The first furnace which has been brought into 





mission of water for submergence, or for its emission for 
whilst on their upper sides are air valves and 


operation has already attained a uction of 40 tons per day, 
and this potato’ ta cpustel to be coett qi & 


y- - A second furnace will shortly 





GWYNNES’ COMPOUND CENTRIFUGAL 
PUMPING ENGINE. 

We give on page 99 an engraving from a photograph of a 
compound centrifugal pumping engine constructed by 
Messrs. J. and H.Gwynne, of the Hammersmith Iron Works, 
for irrigation in Egypt. The high-pressure cylinder is 
6} in. in diameter, and the low-pressure cylinder 18 in. in 
diameter, the stroke in each case being 13 in. The air 
pump is 9 in. in diameter and 6 in. stroke. The high- 
pressure cylinder is fitted with expansion valves to cut off at 
a quarter of the stroke. The condenser is cast in the bottom 
part of the bedplate, the injection being taken from the 
volute of the centrifugal pump. The pump has suction and 
discharge pipes of 12 in. in diameter, and is intended to 
throw 2500 gallons per minute. The disc is 4 ft. 8 in. in 
diameter, and is to run at about 200 revolutions per minute. 

The boiler for working this engine is semi-portuble. The 
firebox is 5ft. 7in. long by 2 ft. 2in. in diameter, and 
there are 52 tubes 2in. in diameter and 5 ft. long. The 
furnace is fitted with Head and Schemioth’s patent apparatus 
for burning straw, cotton sticks, megass, &c, The whole of 
the working parts of the engine, including double-throw 
crankshaft, are of Bessemer steel, while the disc and spindle 
of pump are of gun-metal. The makers rantee a con- 
sumption not exceeding 2} 1b. of coal per indicated horse 
power, and as to the compactness and general neatness of 
the design the engraving speaks for itself. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MrIppLEssRroveH, Wednesday.. 

The Oleveland Iron Market.—Yesterday there was a 
large attendance on ’Change, at Middlesbrough. The market 
opened rather firm and prices stiffened. Owing to the difli- 
culties in Wales pig-iron makers in the North of England 
felt that.they were ina position to ask a little more for iron. 
Comparatively little busines was done, intending buyers being 
still of opinion that by waiting they will be able to purchase 
at cheaper rates than now prevail. Prices were based upon 
59s. per ton for No. 3. When it was known on ’Change that 
the North of England Ironmasters’ iation deter- 
mined to enforce the reduction of wages at the blast furnaces 
even to the extent of damping down the furnaces if neces- 
sary, pigs could not be bought at 59s. No. 3. 


The Finished Iron Trade.—There is fittle alteration in the 
condition of the finished iron trade. For rails the inquiries 
are numerous, but there is the old complaint that orders are 
few. It is to be hoped that when the wages questions which 
are now under consideration in other branches of trade are 
definitely settled there will be an improvement in the manu- 
facturing department. 

The Cleveland Ironstone Miners.—It is evident that work 
at the ironstone mifes will not be interrupted. The men 
have held meetings and discussed the matter, and it has been 
decided by them that they should continue at work, accept- 
inge reduction of 2d. per ton subject to the decision of an 
arbitrator, to whom they suggest the subject should be 
referred. Next week a utation of men will meet the 
masters to settle this suggestion. 


The Blast Furnacemen. fears were entertained 
that the blast furnaces of the North of England would be 
stopped after the end of this week, but happily those appre- 
hensions are di . Notice of a 10 per cent. reduction was 
given to the men, and it was ly reported that they 
would not submit to this reduction. Yesterday, the North of 
England Ironmasters’ Association held a meeting at Middles- 
brough, and the following resolution on the subject : 
“ That after ing reports from most members of the trade, 
the decision of last meeting to reduce wages 10 per cent. is 
now fully confirmed, except as regards the special cases re- 
commended by the managers in their report now before the 
meeting, and those present pledge themselves to carry it out, 
even to the damping down of the furnaces.” This intimation 
seems to have had some effect upon the men, for this after- 
noon we learn that at several of the blast furnaces, including 
the N Iron Works, the Cargo Fleet Works, South 
Bank, and others, the men have agreed to accept 
the reduction unconditionally. One or two firms in 
Middles' district have not yet been able to come to 
terms with their men, but it is expected that the example 
already set will be followed. 


The North-Eastern Railway Company and Threatened 
Opposition.—The freighters of the North of England are de- 
termined to obtain the requisite railway accommodation for 





the proper carrying on of their business, and on Monday at 
Darli vad Gill sndsk $0 Gideadh We fies ade of eavems 
plishing that object. They state that their patience is ex- 


hausted after the repeated ineffectual applications to the 
North-Eastern Railway Company to redress their many 
grievances. Many of the ironmasters in the Cleveland dis- 
Dechean, Gnd tite feopers seating a Bae-ot thet own, fe 
ur! ing a line o} ir own to 
connect the taghog <ont districts. It is calculated that 
about 60 miles of railway will be sufficient for this purpose, 
and that the line can be made ek It is however 
exceedingly probable that the freighters will readily obtain 
the assistance of some other railway company who will be 
glad to get an introduction to a Se ae is such a 
source of wealth to the North-Eastern'Railway Company. 
PENNSYLVANIAN CoaL.— Lhe anthracite coal movement of 
Pennsylvania, to September 26, this year, amounted to 
18,450,659 tons, as ——— with 14,759,976 va ag the 
C0) ig period , showing a decrease this year 
of 1,308,416 tons. The bituminous oval movement of Peon. 
sylvania, to September 26, this year, amounted, however, to 





2,441,658 tons, as compared with 2,362,987 tons in the cor- 





period of 1873, showing an increase this year 


res 
of 78,671 tons. 
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CLARK AND STANDFIELD’S TUBULAR FLOATING DOCK. 


(For Description see preceding Page.) 











Scale 32 Feet lo an Inch ¥ : 
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FAILURE OF A MILL ENGINE. 

WE have received from Mr. Charles E. Emery, of 
New York, the following very interesting account 
of a somewhat remarkable failure of a mill engine. 
The third explanation of the cause of the failure 
stated by Mr. Emery, appears to us to be the correct 
one, and it points to the necessity of prompt at- 
tention being paid to such fractures as existed in 
the flywheel of the engine in question prior to the 
accident. 

On the 27th November last, a very singular accident 
occurred to the driving engines to Clark’s thread mills, at 
Newark, N.J. These mills were driven by a pair of hori- 


Fig. 8. 
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second story, and landed on the ground at a distance of 
about 200 ft. from its original position. 

Having thus given you a general description of the acci- 
dent, I will, by referring to the accompanying engravings, 
describe the details, as ascertained upon the ground the day 
after the accident occurred. 

There was no eye-witness to the accident, the engineer 
having left the engine-room but a moment before to look 
after some matter in the mill; but in the basement of the 
mill building, adjoining the room, one of the em. 
ployers was standing, when he felt something strike his 
trousers, at the same instant heard a report, and directly the 
noise of the general crash in the engine-room, from which 
he was separated by the wall of the mill. 



























ionaees 
that could be obtained of the circumstances attending the 
accident, . 

Referring to the accompanying views :— 















Fig. 1. 
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zontal high pressure condensing engines, with cylinders 
28 in. diameter and 5 ft. stroke—carrying usually 60 Ibs. 
steam, and making 50 revolutions per minute. The expan- 
sion valve was regulated by the governor, and so uniform 
was the speed of the engines that the number of revolutions 
for a working-day, as registered by the counter, did not vary 
more than about 40 revolutions between maximum and 
minimum from day to day. 

On the date mentioned, the flywheel—a spur gear wheel— 
suddenly and without notice, gave way, resulting in a very 
general destruction of the engines and engine-house, and 
one piece of the wheel, weighing probably two to three tons, 
struck first—after passing through the roof of the engine- 
room—the corner of the brick mill building, about 50 ft. 
above the ground, thence deflected, struck the corner of the 
fumney shaft, and from thence struck and cut through a 
cot-bridge connecting two of the mill buildings at the 





Feeling the stroke or blow upon his trousers, he looked 
down and saw that a part of coupling had passed him and 
landed upon the ground a short distance from him, and 
directly perceived that the coupling on the main shaft, 
marked A, had burst, and it was a fragment of this coupling 
which had thus passed him. 

I have said that one part of the flywheel cut through a 
foot-bridge, which connected two of the mill buildings at 
the second story. This bridge was closed in and roofed 
over, but there were windows at the sides for lighting it. 
One of the female employés had just stepped on the bridge 
to pass when, her attention probably being attracted 
by the noise of the crash, she looked through the window 
and saw the portion of the flywheel coming towards the 
bridge, and stepped back into the building just as the 


bridge was struck. I may say here that fortunately no one |- 


was either killed or injured. The above is all the testimony 
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th the flywheel and the jack wheel had 
and trimmed, and were not left as 
gearing was 5} in. pitch 

its, 6 in number, had 
the end joints of the ts 
ts 24 in. diameter. (See 5 
a 


after the accident, it was 
and B were broken, as 
d the jack wheel broken 
the jack wheel forced 
broken. This pro- 
coupling B across as 
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crank of that engine (the cranks were of ¢ iron) 
had been forced around on the shaft a considerable angle, 
and had crushed the key and shaft, as shown in the views 
of the crank, Thad Gal i olkie Campege to the 
engine save the of some of the valve rods; the cy- 
linders, steam-chests, and ors rerhajning aninjured. 

Upon carefully exami the remains of the flywheel, 
an o/d crack was discovered across one of the segments as at 
6 b, and across the arm of same tas atcc. Assum- 
ing that these cracks existed prior to the accident, then this 
segment S was only held in place by the two bolts at the 
next joint of s te: S- 

The foregoing are ‘all the facts which could be obtained, 
bearing upon the cause of the accident, the query now arises, 
what was that cause? ‘The correct cause must, of course, 
.satisfy all the conditions and facts as ascertained. Three 
different theories have been put forward to satisfy these 
conditions, viz. :— 

1. Centrifugal force. 

2. Sudden release of the engines from the resistance of 
the work of driving the factory. 
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3. The movement of the cracked segment, already 
alluded to, from its true position, and by that jambing or 
not mashing properly into the teeth of the jack wheel, 

Now how far are these several thoeries borne out by the 
facts ? 

1. Centrifugal force: How could the velocity necessary 
to produce the result by this cause have been attained ? 
The evidence of the man in the basement shows that the crash 
of the engine was almost simultaneous with the breaking of 
the coupling, therefore there was not time for acquiring the 
required velocity. Against this theory is also the fact that 
the governor and its apparatus remained uninjured, and 
would, therefore, control the velocity of the engines, though 
the resistance or work had been suddenly removed, therefore, 
I think this theory can hardly be maintained. 

2. The sudden release of the engines from the resis- 
tance, &c.: How could this lead to the result? The whole 
power of thesteam was at the instant upon the pistons 
doing their regular work, when suddenly released from the 
work the inertia of the flywheel and other moving parts, 
composed the sum of resistance to the pressure of the steam 
and certainly could not be greater than the whole resistance 
the instant before the accident, and any decrease of resis- 
tanee would lead to diminishing the power of the steam actu- 
ating the engines through the governor and its apparatus, 
therefore, it appears to me that this theory must be 
rejected. 

3. The movement of the cracked segment &c.—This 
cracked segment, as already described, could only haye 
been kept in position by the bolts fastening it to the ad- 
joining segment; to which, perhaps, should be added the 
resistance to displacement at the fractured end of the seg- 
ment. 

Assuming this to be the true condition of the parts 
previous to the accident, the resistance to displacement, at 
the fractured end of the segment, would, by wear, be 
gradually redaced ; at the same time, the other end of the 
segment, which was fitted with a butt joint and held by 
the two bolts only, would also be »radually loosened, until 
at last the displacement of the cracked end of the segment 
would become so great that its teeth would fail to mash 
properly into the teeth of the jack wheel, and the re-ult 
would be just what has been described, viz., the crushing 
of both flywheel and jack wheel, the displacement of 
the jack shaft, and thereby the splitting open of the coupling 
as described; it hence appears that this theory satisfies all 
the conditions of the ease, whereas Nos. 1 and 2 theories 
do not satisfactorily aceount for the breaking of the jack 
wheel and displacement of the jack shaft; though it must 
be admitted that had the breaking of the fly gear wheel 
first occurred, either from centrifugal force or the sudden 
release of the engines from the resistance of the works, the 
crushing of the jack wheel, and displacement of its shaft 


might follow, but not necessarily. 
T present this description of te accident and the theories 





of the cause, presented by different ’parties, with the object 
of drawing out the views of your correspondents upon the 
subject, and hope this will be the result. 





AIR COMPRESSORS FOR THE ST. GOTHARD |: 
TUNNEL... . 


Ir will be remembered by those of our readers. who 
followed the account which we gave in onr twelfth volume, 
of the Mont Cenis Tunnel works, that in that instance the 
supply of compressed air required for working the rock 
drills, &c. was ‘furnished by ‘‘ wet” compressors, or in other 
words by compressors in which the air to be compressed was 
acted upon by a .tieving body of water. ‘Inthe case of the 
works now in progressat the St. Gothard Tunnel, however, dry 
compressors are employed for furnishing the necessary supply 
of compressed air; these compressors being constructed on 
the system of M. Colladon, of Geneva. The sets of compres- 
sors employed at the two ends of the tunnel are alike in 
general construction, but differ somewhat in dimensions and 
in some points of detail, as well as in the arrangement of 
the driving machinery. At present we propose to describe 
the compressors at Airolo, leaving for subsequent notice 
those at the Geeschenen end of the tunnel. 

The compressors at Airolo have been constructed by the 
Société Génevoise de Construction, an order for three groups, 
each consisting of three compressors, having been given to 
this firm in 1878, while two more groups were ordered last 
year. In the two-page engraving which we publish this 
week Figs. 1 and 3 show respectively a longitudinal section 
and plan of one of these compressors ; while Fig. 2 is a part 
end elevation and part section of a group of three. 

The three compressors in each group have each a cylinder 
18.11 in. in diameter and 17.72 in. stroke, and they are 
driven so as tohave a mean piston speed of about 265 ft. 
per minute. The pistons are coupled by connecting rods, 
M, to a three-throw crankshaft L, this shaft having its three 
cranks set at an le of 120 deg. with each other. The 
arrangement of bed-plate, main-bearings, cross-head guides, 
&c., is neat and substantial ; but will be readily understood 
from the engravings and calls for no special description. 

The leading feature in the Colladon system of air com- 
pressors consists in the arrangements made for the efficient 
cooling not only of the barrel of the cylinder, but also of 
the piston and piston rod. Thus in the compressor we 
illustrate it will be seen that not only isthe cylinder R en- 
veloped in a jacket through which water is made to circu- 
late (being admitted and discharged by the pipes U U), but 
the piston and piston rod are made hollow and water is 
caused to circulate through them. Referring to Fig. 1, it 
will be seen that the hollow piston rod contains a tube O 
which is supported by a collar o o, situated in a line with 
the centre of the piston. By means of a flexible pipe water 
is led to the outer end of the pipe Q which slides in a 
stuffing box at the end of the piston rod, the water being 
thus admitted to the interior of the pipe O. Passing along 
this pipe to the front end of the piston rod the water is dis- 
charged into the annular space which surrounds the tube, 
O, and traverses this space, as shown by the arrows, until 
it reaches the collar, or stop, o o. There it is diverted, as 
also shown by the arrows, and caused to traverse the hollow 
piston P, returning again into the hollow piston rod at the 
other side of the stop o o, and finally escaping through the 
nozzle Q' to which a flexible waste pipe is attached. By 
means of this circulation of water a very effective cooling 
action is obtained, and the moving parts are well protected 
from heating and abrasion. 

In addition to the cooling action of the currents ef water 
already mentioned the air during compression is further 
cooled by the injection into the cylinder of a small quantity 
of “ pulverised” water admitted through suitable injection 
nozzles in the cylinder covers. These nozzles are not shown 
in our engraving, but they are supplied with water by 
flexible tubes leading from the pipes V, which are led from 
the injecting pumps d. Each of the outer compressors of a 
group of three is furnished with one of these injecting 
pumps, worked from the main cross-head, each pump hav- 
ing an air vessel e, and being situated as shown in Figs. 2 
and 3. The quantity of water thus injected is stated not 
to exceed yh, of the volume of the air compressed. The 
water before being admitted to the injecting pumps is all 
doubly filtered, being passed firstthrough a filter of sand and 
subsequently through another filter containing fine wire gauze 
which can be cleansed without requiring the stoppage of the 
process of filtration. The injecting nozzlesin the cylinder 
covers are also fitted so that they can be readily removed for 
inspection or cleaning. By carefully filtering the water ad- 
mitted to the cylinders of the compressors the wear of the 
the latter, which would be caused by dirty water, is pre- 
vented, and any trouble involved in the filtration is well 
repaid. 

There are two suction valves §S, and one delivery valve 
S‘, fitted to.each cylinder cover, these valves being metallic. 
The two suction valves have a combined area of 26.8 
square inches, or a little over one-tenth of the area of the 
piston, while the delivery valve has an air-way of 12,56 
square inches, or rather less than half of that given by the 
suction valves. We have not yet seen any indicator dia- 
grams taken from these compressors, but we are informed 
that the action of the valves is very satisfactory. It will 


be noticed from our engravings that the delivery valves S’ 


are placed close to the bottom of the eylinders,.the com- 
pressed air being discharged into the pipe ¢é which con- 


ducts it to a collecting tube, through which it passes to @ | 





series ‘of four resérvoirs, ‘whete thd water mixed With it is 
deposited. We may add that.in (the: compressors we are 


describing the clearance space between the pistons and the 
henge er coyers at each end of. the stfoke is only 
286 in. : ‘ 
The compressors we have described are driven by turbines, 
but of the driving atrangements as well as of the compres- 
sors used at the other end of the tunnel we must ‘speak on 
some future occasion. -Meanwhtile we should State that we 
are’ indebted to our valued contemporary’ the Annales 
Industrielles for the particulars we now publish. 








MANUFACTURE ‘OF HIGH-CLASS IRON. 
HOT BLAST v. COLD BLAST. 
To tHe Epiror or ENGINEERING. 

S1r,—We have lately had so many serious accidents from 
boiler explosions that t attention on the part of 
manufacturers should be di to the cause. That boilers 
are made of unsuitable iron is certain, and it might be well for 
Government to insist upon some positive test. 

The most reliable boiler plates are made at the Lowmoor, 
Bowling, Farnley, aad other celebrated works in the Leeds 
district, and it is in making the proper mixtures of iron and 
seeing them worked in the most advantageous manner that 
consists the skill of the manufacturer. 

The same description of iron with a slight alteration in the 
mixture is also suitable for railway tyres and axles, but in 
this case the iron must be brought younger out of the pud- 
dling furnace, so that less carbon is removed and the iron, is 

er, having more the character of soft steel; the fracture 
shows a fine regular crystal and a greater tensile 
strength than if it were fibrous. ost consumers and man 
of the trade make an error in requiring a fibrous iron, whi 
is really not so strong, is more liable to be weakened by vi- 
bration, and has not the same good welding properties as the 
kind of iron just referred to. Sulphur is frequently the 
cause of iron being fibrous. 

The processes adopted for obtaining high-class iron are 
TO | can ly free from sulphur and phosph 

res com tive! m 8 ur orus 
are smelted by Pld blast. ~— 

2. The pigs are then refined by the old coke 

8. The refined metal is p in quantities not exceeding 
8} owt. in a furnace having a side ovenor “dandy” for heat- 
ing it. 

4 ithough, in what I am about to remark, I am aware that 

I shall run counter to all the traditions of the trade, yet I 

submit it has never been proved positively that cold-blast iron 

is superior to hot blast, when both are made from the same 

ores; or if it be superior I am not aware that any one has 
the reason of its superiority. 

Hot-blast iron contains about the same percentage of phos- 
phorus as the corresponding cold-blast iron, but less sulphur, 
more silicon, and less carbon. 

The poe being alike in both cases need not be con- 
sidered. The deficiency of sulphur in the hot-blast iron will 
not be re as the cause of its inferiority, and 
as both silicon and carbon must be removed before the iron 
becomes malleable any difference in this direction may also 
be di - Unless, therefore, there are other impurities 
to fall back upon it can only be concluded that one iron is as 
good as the other. 

It has been stated by some authorities that hot blast reduces 
more calcium, aluminium, and jum than cold blast. 
In order to ascertain the truth of this statement, I had 
several samples of hot-blast Cleveland iron tested for alu- 
minium, but not a trace could be discovered. I also sent a 
sample of hot-blast iron made from very calcareous stone to 
be analysed for calcium, but was informed by the analyst, a 
well-known and most reliable chemist, that the results of the 
analyses would be so uncertain that I should be unable to de- 
duce anything itive from them. I can only conclude, 
therefore, that hitherto the matter has not been fully ex- 
hausted, and that many unfounded statements have been made 
to account for a difference which is only supposed to exist. 
quah sees ighaetass eps the quail Gas i gepecaly er 
exert more influence upon i is sup- 
ore and I should be much terested in obtaining farther 

0 


wledge upon the . 

In order that iron may be puddled, so as to secure the best 
quality, it should melt thi worked at a great heat, and 
remain in the furnace as short a time as possible, so as to be 
little contaminated with the impurities in the fuel, or cut by 
the air; and it should be worked as far as may be without 
fettling, which also contaminates the product. , 

The only substance that will make the iron melt thin with- 
out being in some way objectionable is carbon. Silicon and 
phosphorus also cause it to melt fluid, but the former necessi- 
tates a great deal of fettling, anda long time of puddling, and 
should, therefore, be altogether absent, while the latter causes 
the product to be cold-short or brittle, and must be present 
only in very small quantities. When both these impurities 
ae of carbon is required to melt the 
rthe old pre ‘of refining the objectionable silicon 

old process removes ’ 
but at the same time it drives off the carbon. 2 
; ee aS = no 
just brought down to ight ion, 80 puddler 
can finish his heat quick] ye wi tt lowering his damper, and 
oy means of the * dandy” or heating oven, he saves about 
20 minutes in the melting of each heat, and the temperature 
of the furnace is always at such a high point that the 
in can liquate or separate from iron very 
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sulphur could be completely removed without touching the 
carbon, and consequently all the conditions for successful 

uddling would be fulfilled. The following analyses, made 
by Mr. Riley for the Kirkstall Forge Conenty. ill show the 
similarity between cold-blast iron refined by the old process, 
and hot-blast Cleveland iron refined by mine. 


Cold-blast Iron refined by Hot-blast Cleveland 
the Kirkstall Forge Co. an refined by A. 


's process. 

Carbon 3.452 8.064 
Silicon 140 095 
Sulphur 071 081 
Phosphorus .283 1.897 
Manganese -185 -lll 
Tron 95.802 94.561 

99.883 99.809 


The phosphorus must of course be disregarded, as that depends 
entirely — the quality of the pig-iron treated, and in going 
for high-class iron, only the best kinds would be used. Why 
then should not hot-blast iron, when refined by my process, 
make as good finished iron as cold-blast, if the difference that 
now exists is only due to the carbon they contain ? 

I believe it is a fact that even makers of cold-blast iron do 
not puddle all their own make, but purchase iron from dif- 
ferent parts for mixing with it. Long experience has shown 
what are the best mixtures for particular purposes, but I am 
not aware that any scientific reason has been given why these 
mixtures are nece From very numerous ex: ts 
I have made on the subject, I am led to believe it is simply 
for the pur of obtaining a proper balance between the 


sulphur and phosphorus. 
hemically pure iron is very red-short, it is also soft and 
has little resistance. The addition of a small quantity of 
phosphorus greatly strengthens it and takes away its red- 
shortness, but at the same time tends to make it brittle when 
cold. This tendency is overcome by the addition of a little 
sulphur, but if this exceeds a certain limit, the iron again 
becomes red-short, although much stronger than the pure 
metal. The great art is then in my opinion to obtain a proper 
balance of these impurities within certain limits. Should it 
be found that calcium or other such foreign bodies do really 
enter into hot-blast iron in quantities large enough to exert 
an injurious effect upon it, I think that some other body may 
be used that will neutralise their bad effects, in the same way 
as it has been lately discovered that ferro- ese in some 
way, as yet unexplained, neutralises the bad effects of phos- 
phorus in steel. I will just instance how long it was before 
the exact mixture was discovered that would produce armour 
lates sufficiently soft and tough to allow the ball to imbed 
itself without cracking them. For these plates the nation has 
had to pay at the rate of 502. per ton; bat if, by learning the 
composition of such an irom, and imparting the necessary 
ingredients, or neutralising those that were not required, a 
similar result were obtained, a very large saving would pro- 
bably be effected in the cost. 
But it would occupy too much space to point out how the 
uliar qualities of iron can be produced that are required 
or special purposes, and although from numerous experi- 
ments made on a large and practical scale upon 8 to 5 tons 
of iron at a time I know that great changes can be effected, 
my present object is simply to lead those in the 
manufacture of high-class iron to consider w! wrought 
iron cannot be produced from hot-blast pigs smelted from 
the purest ores and refined by my process, equal to that now 
obtained from cold-blast pigs refined by the old process ; and 
if so, the commercial value is apparent, as the best cold- 
blast iron is worth 35s. to 45s. per ton more than hot-blast, 
and the present cost of refining varies with the price of coke 
and iron, from 16s. to 25s. per ton, so that upon the lowest 
calculation there is a margin of 50s. per ton, which would 
enable those forge proprietors who have no blast furnaces, 
to melt their mixtures of hot-blast iron in a cupola and re- 
fine by my process in lots of 5 to 10 tons ata time; as I 
have done to the extent of 1000 tons, in the following way. 

At the bottom of a deep receiver surmounted by a chimney 
is placed a mixture of ground limestone and soda ash, and 
upon this is run the molten iron from a cupola, The heat 
of the metal fuses the soda ash and causes the fine particles 
of limestone to pass up through the iron. These oxidise the 
silicon and combine with it to form a slag (silicate of [a 
and also with the sulphur to form sulphide of calcium. 
of which slags are separate and free from iron, no carbon 
being removed unless desired. The metal is then tapped 
into refinery moulds and is ready for puddling. By running 
the iron into the receiver from the blast furnace, the expense 
of melting is saved and the receiver can be mounted on 
wheels and conveyed away to be tapped out at a separate 
Pig-bed so as not to interfere with the existing arrangements 
of the furnace ; but next week I hope to send you a sketch 
and describe this more fully. 

The following analyses by Mr. Pattinson will show the 
regularity of the operation, which is an advantage not pos- 
sessed by the old refinery, the products of which are some- 
times over and sometimes under blown. 


Dee. 19,1873. Dec. 24,1873. Jan. 12, 1874. 
Silicon. Sulphur. Silicon. Sulphur. Silicon. Sulphur. 
Ist cast 0.35 0.02 0.14 0.016 0.03 0.02 
2nd ,, 0.89 0.02 0.16 0.016 0.02 0.05 
rd ,, 0.34 0.02 0.16 0.016 0.03 0.05 
4th , 0.43 0.02 0.13 0.016 0.03 0.05 
Sth , ase am 0.18 0.016 
These were three experiments made for puddling at the 
Kirkstall forge to ascertain the | percentage of silicon 


that might be left in the iron without action on the fettling 
or increase of the time of puddling. The iron was the same 
in each case and only the quantity of limestone and soda ash 
was increased each successive day. 
I remain, Sir, yours faithfully, 
Anruur WARNER. 
21, Leinster Square, Bayswater, London, Jan, 27, 1875, 





THE STEAM LAUNCH “MAB.” 
To THs Eprror or ENGINEERING. 

Srz,— Your last week’s issue contained an illustration of 
the steam launch Mab, built at St. Petersburg, together with 
a short description of that vessel, in which it is stated that in 
one rua she was pitted against and beat a boat built by us 
for His Imperial Highness the Grand Duke 
er that her speed on that occasion was over 19 miles 
per hour. 

As these statements taken by none fe the im- 

ion that the Mab is superior in. point of s to the 

¢ built b a re account 

of the 5; trials of our boat before she left En , and of 
the circumstances under which she was beaten in Russia. 
The we guaranteed was 19 statute miles per hour, and 





the trial took place on the 7th of May last, in presence of 
Captain Kopitoff and Lieutenant Lindow, of the Imperial 
Russian Navy. 
The results obtained were as follows: 

1st run with tide «» 21.68 miles per hour 

2nd run against tide oo 1088 4%,, = 

8rd run with tide ooo eee 22.22 ” » 

4th run against tide i atte aie 

4)83.47 





aT 4 lg 

The mean of the third and fourth runs would be 21.22 
miles per hour, so that the true s of the boat may fairly 
be taken at 21 miles per hour or 2 miles more than the speed 
of the Mab. 

After this trial the Russian authorities here asked us to 
send an English engineer out with the boat, and in order 
that he might be able to show the Cezarewitch the great 
speed his boat was eapable of attaining, we were asked to 
send out a couple of tons of Nixon’s navigation coals. This 
we did, and we are indebted to this young engineer for our 
knowledge of the circumstances under which the Mab ob- 
tained her remarkable victory. 

In one of his early letters he writes: “I think they are 
afraid of her being so fast. I had orders not to have more 
than 80 Ib. of steam, and not to burn the coal that you sent 
with the yacht but the coals they have here.” 

In another letter he writes about the coals as follows: 
The coal we burn is not good for kepping steam, it is so 
full of small slate. It is more diffi to keep steam. 
have the tubes —_ wy wg between runs. I find when 
I am out with the d Duke, it takes me all I can do to 
keep steam as high as I should like,” 

In his letter regarding the race, he writes : “ I again write 
to you concerning the yacht, as I-think it is important that 
you should know this. Yesterday, the 28th July, Sunday, I 
received orders to get steam up immediately, not knowing 
till I had lit the fire, for whom or for what purpose. I knew 
the Cezarewitch was not in Peterhoff. I was told to get full 
steam, which I did—that was 120 1b.—and that there was a 
yacht coming from Petersburg to have a trial with us. 

“It appears the builder of the yacht;a Mr. Baird, had 
asked the Cezarewitch to allow him to have a trial, so a tele- 
gram from him yesterday was the result. I had a look into 
the other boat ;| it is nearly as long as we are, and made of 
brass, and in looking at their coal, I found they were burn- 
ing the best Welsh coal. Soabefore we started to run, or before 
we had any steam, I asked the Grand Duke I[ speak of, and also 
the captain of a large yacht here, if they thought I was equall 
matched h my having to burn this dirty Newcastle 
such as is used in the navy here, and them to burn Welsh coal. 
They admitted I was not, but told me to try. We ran about 
two miles straight out into the Gulf, and we were equal, not 
one, I think, making more than another all that distance, but 
m ~— Ls to get down till I only had about 45\b., 
when I could see my o nent from us, so 
bay gone at least Tons to sto; When we got 
back I spared nothing in telling them we were un- 
equally matched ; I also told the owners of the yacht ; 
confessed we were. And I was told after that Mr. Baird 

id that he could not go faster than us.” 

Such, Sir, were the circumstances under which our boat was 
beaten, and they seem to give one more illustration of the old 
saying that the race is not alway to the swift. No doubt the 
Mab is a very fast boat indeed, but we think that with the ma- 
terials her builders have used for her hull, the proportions they 
have adopted, and the very limited amount of cabin accommo- 
dation they have supplied, they might had done more than 
19 miles per hour, seeing that the resistance of a polished 
metallic surface is so much less than that of a amg one, 
and that weight tells as much on @ fast steam launch as it 
does on a racehorse. 

We unhesitati hy, Sat Ot Se ae oot been 
supplied with good elsh coal, the public would have heard 
little of the Mab’s famous victory, and we should have been 
spared the trouble of writing you this = in defence 
of the reputation of our firm as the of the fastest 
steam launches afloat. 

We are, Sir, yours faithfully, 
oun I, TaoRsycRorT AND Co. 
Church Wharf, Chiswick, London, W., February 8, 1875, 





Amezican Ornpyance.—The chief of the American Ordnance 
Department has asked for an appropriation of 250,000 dols. 
for converting smooth bore of heavy calibre into rifled 
ordnance, ro | one of 250,000 dols. for a proving and experi- 
menting ground and for tests of heavy ordnance. There are 
at present in the forts of the United States $21 16-in. Rod- 
man guns, smooth bore; 1294 10-in. Rodman guns, smooth 
bore; and 130 Parrott rifles, 8-in. and 10-in. bore. It is 
proposed to convert the 10-in. Rodman guns into 8-in. rifled 
ordnance by the insertion of E 


a wrought-iron core. 
saute ene tere ting shadeak Rinky incl = whi 
has been thus altered. Five hundred rounds have been 
fired as the test, and the firi 
gun bursts. 


firing will be continued until the 


I | your widely circulated paper. The simp 


. | Western Railwa: 





A BOILER BURST BY FROST. 
To Tus Eprror or Eneinezeina. 

Srz,—It appears to me that Mr. L. E. Fletcher is quite in 
error in assuming that the strains thrown upon the boiler, 
referred to in his report which you quoted in your number of 
boon pestnetl loonie to those which would have 

the water in the boiler fo have congealed in- 
a sy he gare ay orig mine = eg 
been from pressure from mass, 
oven fom contact with it ? while the shell the ends would 
have received the thrust due to the expansion ? With gradual 
instead of instantaneous congelation the conditions would be 
greatly modified, but would, I think, still have a consider- 
able senders in the direction I have indicated ; at rate, 
there would, I feel sure, be little analogy to i 
hydraulic pressure. Experimental models could easily be 
prepared to solve the facts of the case, which I cannot help 
thinking must be well known. 


Yours faithfully, 
Lianidloes, February 3, 1875. i. rh C. 





THE PATENT OFFICE LIBRARY. 
To trax EpiTor oy Eneinzzeina. 
_ Sre,—The gradual increase i 
in the Patent Office 
arrange them on shelves close to the ceiling and down to the 
floor, thus necessitating the use of ladders to gain access to 
them. To those whose business only occasionally takes them 
to the library to look at some particular book, the use of a 
ladder to obtain it would not perhaps be a noticeable matter, 
but to those who are com to attend the library daily 
and who examine hundreds of specifications during the week, 
climbing up and down a frail ladder twice for every specifi- 
cation (the rules are that the books must be replaced) becomes 
very wearying, excessively dangerous, and renders half the 
time laboriously useless, During one of these weary 
and while waiting to gain access to one of the 
which are frequently crammed with readers, I sat down 
sketched its appearance (which I inclose) thinking it would 
convey the idea of its condition more vividly than a written 
description, and with the hope that you would sympathise 
with whose business it is to make searches expeditious) 
and aid them by making ‘known their gre, 4 throug 
fact is that the 

increase of specifications has outgrown their present home. 


Yours respectfully, 
January 28, 1875. A Szancn CLErx. 





American Ratts.—A rolling mill at Columbus, Ohio, has 
taken a contract to supply rails to a local railroad company 
at 52 dols. per ton. 


Tur Hoosac TunnuL.—The rock which the contractor for 
the Hoosac Tunnel found it so hard to get through, crumbles, 
slakes off, and falls on exposure to air. There seems to be no 
alternative but to arch the tunnel with brick ; at least 5000 ft. 
of it must be so protected, and probably the work will eyen- 
tually extend through the whole t 


Tux Institution oF Crvit Excinzsrs.—At the meetin 
of this Society, on Tuesday, the 2nd inst., Mr. Thomas E. 
Harrison, President, in the chair, it was announced that the 
Council, acting under the provisions of the bye-laws, had 


transferred Messrs. tain Fowler, Borough Engi- 
neer and Surveyor of Salford, and Robert Vawser, fagineer 
tothe Corporation of Warrin from the class of associates 
to that of members; and itted Messrs. Percy Ruskin 
Allen, Francis Robert Howells i 


Oliver Stainton Pilki Arthur Wilson, and Edm 
Richard Window as students, At the monthly ballot forty- 
one candidates were elected, including five members, viz.: 
Messrs. Kennett Bayley, Rest. Eagr., Northumberland Dock 
Railways; Richard rederick Church, Westminster ; Alfred 
Holt, Liverpool; Lindley William Paynter, Ex. Engr., 
P.W.D., Madras; and William Spooner Till, Borough 
Surveyor of Birmingham ; thirty-si tes, viz. : 
Messrs. Harry Anstey, Westminster; Albert Otto Bieber, 
Westminster ; Benjamin Biram, General Manager 
Peasley Cross and Sherdley Collieries; Frank Charles Black, 
., P,W.D., I 3 William Joseph Brown, Gros- 
venor Engine Works; Charles Burton, Superintendent 
of Telegraphs for the National Government of thé Argentine 
Republic; Francisco Correa de Mesquita Cardozo, Stud. 
Inst. C.E., Pernambuco; Charles Eckersley Daniel, Con- 
tractor’s Staff, Portishead Docks; Edward George Davis, 
Ex. Engr. P.W.D., India ; Saint John Vincent Day, Gilas- 
ow; Frederic Eliot Duckham, Rest. Engr., Millwall Docks ; 
ames Richard Fletcher, Stud. Inst. C.E., North Eastern 
Railway; Frederick Flood, M.A., Assist. Engr., Alexander 
Docks, Newport; Philip Affleck Fraser, Knightsbridge ; 
Joseph Jones Gardiner, Stud. Inst. C.H., Assst. Engr., 
Glenariff Iron Ore and Harbour Company, Antrim; James 
Hart, Fenchurch-street; Edward Hedley, Derby; Henry 
Percy Holt, Leeds; Irwin, Ex. Engr., P.W.D., India; 
Charles Jones, Ealing; John Alfred Jones, South Indian 
Railway ; John Hunter Jones, Stud. Lost. C.E., Notting- 
ham and Melton Railway; Edward Baldwin John Knox, 
North-Eastern Railway; } William Large, West- 
minster; William Long Engineer of the Gas Works, 


Dukinfield ; Niel l, mniposing Staff of the Con- 
troller of the Navy ; Cathcart William Methven, Assist. 
Harbour Engr. of 3 Frederick Ernest Muntz, B.A., 
Westminster; Edmund Olander, Great Western Railway ; 
Joseph Salter Olver, Westminster ; John Pagan, Sheflield ; 
George Edward 


P Stud. Inst. C.E., London and South- 

; rederick Pattison, Rest. Engr., Public 
Works Office, New Zealand; Herbert George Hammond 
Spencer, Engineer-in-Chief to the Jersey Eastern Railway ; 
Lionel Switt, Budge-row; and James Honiball Tozer 
Westminster. 
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NEW YORK. 


RIVER FRONT IMPROVEMENTS, 


GENERAL M°CLELLAN, ENGINEER-IN-CHIEF; MR. L NEWTON, ASSISTANT-ENGINEER. 


(For Description, see Page 110.) 
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NOTICE TO AMERIOAN SUBSORIBERS, 

In consequence of the great increase in our American connexion, 
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SPECIAL NOTICE: GERMAN EDITION. 

Tue German Edition of ENGINEERING, hitherto produced at 
Vienna, from the commencement of the ee year, been 

ublished at Berlin, by Docror H. GRoTHE, 172, Alte rn 

combination with the long-established and well-known j 
the POLYTECHNISCHE ZEITUNG. The responsibility of this German 
Edition is vested solely in Doctor H. GRoTHE. Subscriptions 
and Advertisements be received as before by Mz. OHARLES 
GILBERT, 37, Bedford-street, Strand, London. 
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ADMIRALTY EXPERIMENTS AND 
THEIR COMMENTATORS. 

In an article published by us last week we good- 
humouredly outlined the Ramus proposals, experi- 
ments, and results. ‘There is, however, one feature 
of these fe ayn and reports to which we would 
like to call, somewhat more seriously, the atten- 
tion of our readers, and all whom it may concern. 
It appears that more than twelve months elapsed 
from the time that these experiments were completed 
until the reports concerning them were available to 
the public in any shape, and six months more ere 
they reached us in a readable form. Our thanks 
are due in the first place to Messrs. Hardy and 
for having moved for copies of these documents to 
be brought from the fathomless abyss of Admiralty 
literature to be laid on the table of the House of 
Commons ; and, in the second place, to Mr. Reed 
for the way in which the subject is put before the 





3|in which they are engaged 





readers of Naval Science. We think that eighteen 
am is rather too long to have to wait for ony 
ormation, yet we are at a loss to suggest a remedy. 
We ince that there io 0 Yank store of information 
lying pigeon-holed at the Admiralty; and we also 
know that for all public practical p it is a 
sealed book. This is not as it should be. Occa- 
sionally, as in this case, when the House of Com- 
mons is moved to call for certain information, we 
get it. Occasionally, too, thanks to the activity of 
newspaper co: ndents, much valuable informa- 
tion is rendered available. Occasionally, too, some 
one or other of the many public servants ventures to 
express his views or describe his experience either in 
the journals of the day or in such a way as insure its 
eventually coming before the public. 
These channels of information are all more or 


less unsatisfactory when questions of professional | laug’ 


interest have to be discussed. Members of Parlia- 
ment, as a rule, are too busy to attend to matters of 
this kind; and even if not, the method which they 
must adopt of getting the required information is a 
clumsy, and, in most cases, unsati one. News- 
paper co mdents are not expected to describe, 
with professional accuracy, nor with sufficiency of 
detail for professional ne the subjects with 
which they have to deal, e public servants are 
hampered by officialism much in the same way as if 
they were bound up with red tape and docketted 
ved the on fe one ual their — aie 

propos, and perhaps explanatory, of this, we refer 
to the Admiralty letter to Mr. Prideaux, which we 
published in a recent number, and of which more 
anon. 

We quite recognise the absolute necessity of an 
embargo being laid on ——e “~ — 

ress respecting matters of public policy ; but w! 
rf the multitudinous moe” of mmr we te 
ments and experience which go on accumulating, 


pile upon pile, in all our public offices? We, three | inadeq' 


weeks ago, commented upon the peculiar position in 
which m2 Admiral end decliguns engineering de- 
partments are p . Willit be credited that whilst 
notes, reports, and results, with respect to shipbuild- 
ing, are compiled and circulated amongst thedockyard 
officers, nothing of the kind is done for marine engi- 
neering? Our — officers of all departments 
and ranks, from the chief inspector of machinery 
afloat downwards, are kept in entire ignorance of 
what goes on outside their own de ent and 
their own ship. Instructions, even in matters of 
the least importance, as to the machinery of our war 
ships emanate, not from the engineer-in-chief at 
the Admiralty, but from the chief naval architect or 
his subordinates. It can well be understood that 
there is some consequent confusion in the routine of 
our dockyards, and some detriment to the public 
service by this ‘‘ watching and coddling” of engi- 
neers to prevent them going to grief in the work 


We believe that great advan would accrue to 
the public service by the circulation of information. 


18 | To quote one instance of many in connexion with a 


subject to which we called attention some time ago— 
to wit, boiler decay. We know for a fact that early 
in the days of surface condensation, information was 
sent to head-quarters, which, if circulated, would at 
least ‘have called general attention to certain com- 
mon results. Isolated, they were valueless ; circu- 
lated and known to all, as we know them now, they 
would undoubtedly have led to an earlier and 
knowledge of the whole subject and its remedies, 
The only objection that we know of is that the sub- 
ject would be better understood ; and soa committee 
—boiler committee, for instance—would have less 
to do. 

We have referred to the Admiralty letter published 
by us in a recent number. Let us return to this and 
examine it and its purport a little closely. We should 
have been better satisfied with that letter had Mr. 
Prideaux quoted it in full instead of writing ‘‘ &c.” 
where he did ; because we would then have better 
understood its second clause. However, “m 
Lords regret that any comments on these trial 
should have found their way to a public paper, such 
publication being without their authority and con- 

to their general orders.” We are sorry to 
hear it. In this year of grace 1875 we should have 
thought that fair comment by a professional paper 
on a professional subject was a thing to be valued, 
not regretted. Is it any wonder that we felt justi- 
fied in saying ‘the Admiralty have for some time 
back evidently considered the engineer an individual 


Admiralty rule, and that our engineers are not all 
in the service of their country ; we are glad too that 
we have been able to present our readers with some 
valuable information ing these and other 
trials which have taken in the fleet under their 
lordships’ care, And we assure their lordships, 
their regret notwithstanding, that we shall on every 
suitable occasion continue our comments on passing 
events of interest to us as engineers, 

The spirit Sy es gy the letter in question is 
anything but a healthy one. There is a dog-in-the- 
mangerism about it, which renders it in the eyes of all 
a men pitiful; and the sooner such a 

it 


of the better. What do the heads of 
epartments fear? Do they fear that because their 
views are not always the and their plans 


not always the most successful, et 
hed at? Nonsense. The man wan anes, ae 
he who edits, have too much good sense in these 
da: Fee uae teen en his 
columns, primed with un - 
— be mag do better than uote fn this 

an opinion expressed, or, at a 
ceotel by one who—no man better—knows what of 
official i may be published to the world 
without detriment to the public service, We refer to 
the current number of Naval Science, edited by Mr. 
Reed, once the able chief of the ent, whence 
it is to be presumed was prom the letter of 
which we of the discussion in 
public respecting the design and construction of our 
new men-of-war, the writer says: 

“ The criticism and discussion thus provoked, so 
far as they are founded on just and sound grounds, 
may be expected to react favourably in directing the 
attention of the department to the correction of 
mistakes to which they, in common with the rest 
of the world, are liable, and by giving more 
minence to those qualities may have 

uately develo It may be objected, and 
has been, indeed, felt 


by some, some dangers, 

and a possible loss of dignity may result from the 
ing before a public body of such papers as Mr. 
Barnaby’s, but these we regard as more imaginary 
than real, The time has passed for official persons 
folding themselves up in a mantle of self-esteem, 
and affecting to ignore what is said of them by the 
world. True dignity is better consulted by a re- 
cognition of publicity which cannot in these be 
prevented, and by thus reaping the valuable fruite 
to what may be called 


which are its legitimate growth. 
This is said with mie par 
the essence of our naval policy as to matériel, Yet 
the general instructions Pare ete desire to 2% 
hibit—our comment on fire-doors—matters of infi- 
nitely less importance than those discussed in public 
by the chief naval architect and his assistants, We 
are inevitably driven to conclude that our comments 
are only objected to, to satisfy that spirit of mistrust 
which exists somewhere in the bP memes 

Yet, if there be no fear of ule, what then ? 
We know that there has been much work of pen, 
perhaps also trouble of mind, as to how and whence 
came the comments referred to in the aforesaid 
letter, As we cannot see any damage likely to accrue 
to the public service, but — not much) 
advantage to our professional their pub- 
lication, we are rather amused than otherwise with 


the impli ol ts Sanke of tae ens oar 
th ves and the dignity of their office, our 


fuller | Admiralty friends will let the matter drop ; leave to 


ourselves and our contributors the task of 

with matters of professional interest in our own way ; 
and rather remove the obstacles which now stand in 
the way of such information being circulated than 
heap up others new and uncalled for. 


THE SAN PAULO AND RIO DE 
JANEIRO RAILWAY. 

At the present time the Pawo are ge | in- 
vited to subscribe towards the completion of this 
railway, and it may be interesting to our readers to 
have some i of the undertaking. 

As early as 1835 various lines of railway were 
projected in Brazil; amongst others was one to 
unite the capital of the empire with the Rio Grande 
do Sul. Nothing, however, was done until 1840. 
when the project was ——e, ovens, an 

ve rise, in a modified form, to om Pedro II. 

ilway. The chief difficulty encountered by the 
earlier Brazilian railways, starting from sea- 
board into the interior of the country, was 


of mountains, known as the Serra bo ar 





incapable of independent thought and action?” 
We thank heaven that we are not trammelled 


wer aed te! mae tene 
by ‘and had to ascended before 


the 
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the interior could. be gained. The Dom Pedro I. 
Railway commences at Rio de Janeiro, and at the 
39th mile reaches the foot of the mountains, which 
require a further | of 29 miles of line to traverse. 
Through their granite sides sixteen tunnels had to 
be pierced, having a collective length of 17,020 ft., 
and many important viaducts heavy cuttings 
were required, before the range was crossed. The 
causal Gpeclion of the line is north-westerly from 
the capital as far as the river Parahyba, and thence 
it follows the valley of that river in a south-westerly 
direction, termina at. the town. of Cachoeira in 
the province of San Paulo. 

San Paulo Railway, from Santos to San Paulo, 
the capital of the vince of that name, and 
thence on to Jundiahy, had to encounter the same 
difficulties as the Dom Pedro IL. Railway, in crossin 
the mountain range which cuts off the seaport o 
Santos from the interior of the province. How this 
was overcome, by. the construction of a series of 
inclined planes, is too well known to need more than 
a passing notice at the present time. 

the San Paulo and Rio de Janeiro Railwa 
forms in reality an extension of the Dom Pedro Il, 
Railway from its terminal point at Cachoeira, 
until joining the San Pa Railway at the 
town of San Paulo. It will complete the missing 
link between these two systems, and give direct 
communication from the capital of the empire to 
that of the proyince of San Paulo, The original 
surveys were made by Mr. Daniel Makinson Fox in 
1862, but the present und ing was not es- 
tablished until man: zee afterwards, when a con- 
cession was obtained rom the Provincial Govern- 
ment, under date of March 2nd, 1872, granting a 
7 per cent, guaranteed interest, during a period of 
ninety years, upon a capital of about 1,200,000/ 
The works werecommenced at the Braz station on the 
$let of March, 1873, and have since been carried on 
with considerable activity. To further aid the 
undertaking, the Imperial Government, by decree 
of 25th of April, 1874, made itself directly liable for 
the payment, during the first thirty years, of the 
provincial tee, thus giving it the full security 
of a direct imperial obligation. 

The total length of the line is about 145 miles, 
and may be divided into two sections, that between 
San Paulo and Mogy das Cruses, in the basin of the 
river Alto Tieté, having a length of 34.5 miles, 
and the remainder from thence to the Cachoeira, 


following the valley of the river Parahyba, with a see 


length of 110 miles, The line is on the metre 
gauge, having ruling ients of ] in 50, and curves 
not less than 394 ft. radius. The most impor- 
tant works are upon the first section of the line, but 
are throughout of an easy character. The difference 
of level between the valleys of the rivers Tieté and 
Parahyba, taken on the line of the railway, is 600 ft., 
but the nature of the ground is such that no great 
difficulties were encountered in crossing from one 
watershed to the other. 

The only works worth mentioning are two tunnels 
of 525 ft. and 775 ft. in length respectively, and the 
following river bridges, Parahyba, 328 ft. opening ; 
Tieté, 98 ft, 6in.; 5S. Gongalo, 65 ft. 6in.; Una, 
























































59 ft, 
A general summary of the gradients and curves 
are given in the following Tables: 
GrapiEnTs. 
' Under 1 in | Under 1 i 
: Level. Oo 50. | ‘Total. 
miles. miles. miles. miles. 
1 8.93 83.68 14.35 56.96 
2 | 1470 9.29 16.41 40.40 
8 17.21 17.46 12.50 47.17 
40.84 60.43 43.26 144.63 
Curvzs, 
S g. 
i Straight. | Curved. ‘ 4 3 Total. 
wv A 
miles. , ft. ft. miles. 
1 85.40 | 21.58 | 174 | 612 | 6,246) 66.98 
2 {| 2690 | 1460) 167 | 806 | 3,756} 40.40 
3 86.60 10.65 04 | 804 47.15 
we | 97.80 | 4673.) 496 | | | 1aess 
It will be seen from the foregoing that by an eco- 


nomical and easily constructed line, a most impor- 
tant link of the Brazilian railway system will be 
completed, whereby the fertile districts of the 
valleys of the Tieté and Parahyba, now severed 
from the coast by the range of mountains before 
described, will have direct means of communication 
salve to it with the seaports of Rio de Janeiro and 
ntos. 

Brazil, with its. vast area of land and an 
extensive export trade of such valuable com- 
modities as coffee, cotton, sugar, tobacco, minerals, 
&c., is still far from being efficiently supplied 
with railways so much required for the proper 
development of the country. The lines opened 
up to 1867 had only a total length of 427 miles, 
increased to 985 miles by 1873, At present more 
activity is being shown in pushing forward exten- 
sions into the interior of the country, and so uniting 
the important centres of produce, and as greater 
attention is paid to this subject, it appears likely that 
Brazil will, in the future, offer a favourable oppor- 
tunity for extensive employment of English capital 
in safe and profitable undertakings. 








HOUSE DRAINAGE. 

In the concluding portion of our report of the 
Sanitary Conference recently held at Birmingham, 
given at pages 90-91 ante, we stated that Mr. Walton 
read a paper describing the objects, &c., of the 
Artisans’, Labourers’, and General Dwellings Com- 
pany, one of its essential oem being the erec- 
tion of low-rented houses in which every attention 
is paid to imsure the best sanitary arrangements. 
On Monday last a deputation from the company 
was received at the Local Government Board Office 
— Sclater-Booth, and some singular facts were 

icited, showing how local authorities may, under 
the present state of the law, render any attempts 
at sanitary improvement not only futile, but even 


In making the drainage of their houses, the com- 
pany invariably, and as a fixed rule, avoid carrying 
the drains under any portion of the houses, In- 
stead of this a drain is arranged at the backs of two 
rows of houses, running |} wise in the gardens, 
and into the main drain. The drain pipes are led 
from :the backs of the houses instead of be- 
neath them, and hence into the street, as is 
gen done in all after modes of house drain- 

. This plan they have carried out in the 
houses they have built at Liverpool, Birmingham, 
Salford, &c., and they are adopting it near 
London at the Shaftesbury Estate, where they have 
already erected 800 and are constructing 400 more 
houses, It has been found that wherever this plan 
has been adopted the death-rate in these houses, 
compared with that of a similar number of ordinarily 
drained houses, has been much less. 

The reason of this is self-evident. As the sewage 
is at once removed from the back of the house 
into the main drain at the end of the garden, there 
is no possible chance of the production of sewer 
gas, because the latter has neither time nor place 
to generate. Again, if the drain requires any re- 
pair, this is easily and safely effected, because it is 
external to the house, whereas in all other ordinary 
methods a portion or sometimes the whole of the 
lower part of the house must be disturbed to seck 
and remedy the cause, leading to the most dangerous 
exhalations for many days ing into the house. 
Again, no danger can arise from defective joints or 
bad trapping, a because the house drains have 
no connexion with the street sewers, except the very 
remote one arising from the connexion with the 
drain in the But danger from this is 
evidently impossible, from the rapid method by 
which the sewage is conveyed from it into the street 
or main sewer. 

It appears, however, that certain local authorities, 
especially in the neighbourhood of the metropolis, 
have resolved that the company shall not adopt this 
common sense plan, but shall continue the old 
system of carrying the drains beneath the houses 
into the main sewer. The company have found that 
the legal rights of these misrulers are too strong for 
them, and that consequently they have but one 
resource, namely, to get a Bill passed during the 
session to enable them to carry out their improved 
system. summonses haye been issued 
against them for contravening certain local - 


ion of sympathy with their 
objects as would be likely to aid them in obtaining 


their Bill. In part they succeeded, for Mr. Sclater- 





Booth personally expressed himself in favour of the 
plan, but when they pressed for an official opinion 
that gentleman very prudently sheltered himself 
under the difficulties which would arise if his Board 
came into hostile contact with the Home Office, the 
Metropolitan Board of Works, &c. Hence for all 
practical purposes the visit of the deputation re- 
sulted in about as satisfactory a manner as the 
mutual er of the stork the fox. 

Altogether we consider this a most fortunate in- 
cident, for it shows vividly the difficulties that exist 
in re to sanitary improvement in the highest 
official circles, and among those who are appointed 
to suggest, guide, and even enforce its progress, 
We could expect difficulties and obstacles to arise 
among local and corporations in discussing 
such questions, because generally the members of 
each are either ignorant of what is required, or 
knowing that, oppose improvements because of an 
inevitable increase in the rates if such were carried 
out. Butit is evident that much more serious diffi- 
culties exist at the fountain-head, and until the 
whole of our sanitary arrangements are placed under 
one Government executive, little hope of real pro- 
gress can be entertained. As we have repeatedly 
urged, the sewage and water questions must not only 
be settled together, but carried on under one re- 

msible and publicly appointed authority. We 
rew especial attention to this in our “Sanitary 
Retrospect for 1874” (see p. 31 ante). 

Taking the. whole of the metropolis it would be a 
difficult matter to find many houses in which the 
entire drainage is not conveyed at the basement from 
the back through the house, and thence by the front 
into the sewer. The traps are placed in the closet 
and the sinks, consequently the pipes running thence 
are continually full of sewer gases. Two evils 
thence arise. In the first place, the water in the 
traps dissolves the sewer gases, which thence pass 
into the house both by closet and sink; secondly, 
the ‘pi themselves being necessarily imperfectly 
jointed constantly leak, consequently it is no ex- 
aggeration to state that there is scarcely a house in 
London in which sewer gases are not nearly always 
poet although they may not be smelt until a 

alling barometer indicates a reduced atmospheric 
pressure, when arises that sure house indication of 
rain—the smell of the drains, 

The method of trapping drains between the’ 
house and the sewer is certainly an improvement, 
but still only a very partial one, as will be evi- 
denced by letting hot “‘ greens-water” run into the 
house pipes. It is well known that with every 
possible care, which mechanical ingenuity can sug- 
gest, our water and mains leak enormously in 
the streets, But in them considerable progress has 
been made in getting a tight joint. is is im- 
ig in respect to the earthenware pipes used 

or house drains. When laid they are generally 

done in such a manner as to soon become leaky, 
and eventually the settling of the earth surrounding 
them insures that result. Then connexion with the 
leaden pipes of the closet and sink must necessarily 
be imperfect and cannot be kept tight, because of 
the law of metallic expansion and contraction due to 
changes of temperature. 

The larger the house, and the higher the rent, in 
London, the greater is the danger that arises from 
the causes just named, It is a great recommendation 
in advertising a house that it *‘ contains a W.C. on 
each floor.” In asanitary point of view it is a great 
objection to such houses, for just with the number of 
the closets so do their dangers increase. Within the 
last week or two we have seen three instances of this 
kind in ‘‘ mansions” which will shortly be crowded 
with visitors during the season. In each case was 
there a water-closet on each floor, and adjacent to 
the sleeping-rooms. Of course it is impossible to 
remove such nuisances off hand, but at least methods 
should be taken to remedy the evil, whether by 
mechanical or chemical means. We heartily approve 
of the plan pro by the Artisans’ and Labourers’ 
Company in the construction of new houses, and 
should be glad to see it extensively adopted. But 
in existing houses, no matter of what class, it would 
almost seem necessary to enforce an authoritative 
house-to-house inspection, if we would stamp out 
the serious evils to which the community at large, 
but especially the rich, are now exposed. 


AMERICAN BESSEMER STEEL 
PRODUCTION. 3 
WE supposed that we had chronicled the maximum 
yield of one pair of 5-ton vessels, when in our issue 
of October 16th last, we stated Mr. Forsyth’s work 
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at North Chicago to have been 196 blows in a week, 
and 52 blows in one day of 24 hours. His friend, 
Mr. John Fry, of Cambria, however, took occasion 
a month later to make 231 blows between Monday 
morning and Saturday evening. And now their 
friend, Mr. Robert Hunt, of Troy, has returned 
the compliment by actually making during the 
first week of 1875 232 blows in ten turns (the 
other weeks referred to having been eleven turns), 
from Monday evening at 5 o’clock to Saturday 
evening at the same hour. The yield was 1140 tons 
11 ewt., or 4.92 tons per heat. e details from an 
official report are as follows: ‘‘The blast was put 
on the cupola on Monday evening, December 28th, 
at 5 o’clock, and by Saturday evening, or in ten 
turns, 232 heats were made, yielding 1140 tons 
11 ewt. of ingots. The several days’ results were 
as follows: Monday night, 19 heats ; Tuesday, day 
turn, 20, night turn, 25 ; Wednesday, day turn, 21, 
night turn, 27 ; Thursday, day turn, 21, night turn, 
26; Friday, day turn, 23, night turn, 25 ; Saturday, 
day turn, 25; making 232 heats,” 

Mr. Hunt and his men and plant were so ex- 
hausted after this performance, that they only made 
225 heats, or something over 1100 tons of ingots, the 
next week, out of one pair of vessels, During one 
24 hours of this week, they made 55 heats, which 
is, by 3 heats, the largest day’s production on 
record. 

It is now Mr. Forsyth’s turn to be heard from, He 
is just now doing a leisurely 36 heats per day. Mr. 
Hunt deserves especial credit for the performance 
of the Troy Works, because he has the oldest plant 
in America, and only three cupolas. 

Meanwhile the Fritz-Holley blooming mill is 
rolling this product in each of the works mentioned. 
At Troy, where the latest improvements are in use, 
the maximum rate is 20 three-rail ingots rolled from 
14 inches square to 7 inches square, by 19 8, 
in 67 minutes, by the united efforts of two men and 
a boy. 





COTTON GUNPOWDER. 

UNDER the above name on Wednesday last 
another member was added to the steadily in- 
creasing family of violently disruptive compounds. 
This explosive is of the gun-cotton class, although it 
differs greatly from gun-cotton proper, both in ap- 
pearance and character, inasmuch as it is a fine 
powder of pale yellow colour, and, it is stated, can 
be exploded with a cap direct after having been 
saturated with 20 per cent. of water. It is in fact a 
perlected development of what was three years since 

rought before the publicas Punshon’s gun-cotton, 
which consisted’ of gun-cotton toned down with 
sugar, and possibly some_ other ingredient until it 
could be—and was in our presence—used in a rifle, 
But the cotton gunpowder of to-day could not be 
used in a rifle without bursting it, .so local and s0 
powerful is ‘its action; neither is it at present in- 
tended to be so used, the company who are now 
rewware yr nig. it confining their’ production to, a 
material for blasting only which they make in two 
strengths, Nos. 2 and 3, No, 2 being the stronger and 
adapted for hard ground in mining, and No, 3 for 
slate and other similar workings, This powder jis 
now manufactnted on a commercial scale at Oare, 
near Faversham, where a large number of military 
and naval officers, scientific and mining gentlemen 
assembled last Wednesday to inspect the process of 
manufacture, and to witness somé experiments to 
test its power and safety. : 

The first point—the manufacture—proved very 
interestiig, as it showed ‘how that from a mere 
laboratory experiment, the cotton munpay oe had 
passed through many phases until it had become 
capable’ of production in commercial quantities, 
The ihftial process as shown to the visitors on 
Wednesday consists in mixing together nitric and 
sulphuric acid, in which the cotton is steeped, 1 Ib. 
at a time, after having been hand-picked and further 
cleaned by being passed through a scutching ma- 
chine, and afterwards washed and dried. After re- 
maining in the acidfor about four minutes, the cotton 
is withdrawn, and the surplus acid squeezed from it 
under hydraulic pressure. It is said to bring with 
it 20 Ib. of acid from the tank, 12 Ib. of which are 

ressed out, the remaining 8 Ib, being abstracted 

rom it in a centrifugal machine, in which 6 Ib. form 
acharge. From the centrifagal machine the cotton 
is sent alternately to two steeping tanks and centri- 
fagal machinés, andafter thesecond washing and dry- 
Ing it is passed through a pair of coarsely set rolls, and 
subsequently through a pair set more finely, The 
fibres have néw become finely divided into’ 


r+ 


of gun-cotton, and in this condition are subjected 
to a lengthened washing in a tank of aérated water, 
the air being forced through the mass of liquid pulp 
by a fan blast. From the aérating washer the gun- 
cotton—for such it now is—is run into settling tanks 
and afterwards partially dried, when it is en to 
an incorporating mill, consisting of a pan and pair 
of edge runners, in which it is triturated in age! 
with one or two other chemical substances, whi 
complete the combination termed cotton gunpowder. 
It now only has to be dried, and this is effected in 
wire gauze-bottomed trays placed over a channel 
through which a current of warm air is driven. 
From the drying house the powder is taken to the 
cartridge-filling sheds, and is made into cartridges, 
which are packed in cases and conveyed to the 
magazine, The magazine is situated some distance 
from the works, and is zinc-roofed and surrounded 
by a broad moat; zinc was preferred for the roof 
under the belief that if an explosion were to occur, 
the zinc would volatilise instead of being blown 
about in fragments, 

The second point—the experimental trials — 
proved no less interesting than the first, inasmuch 
as it showed how that from a comparatively unsafe 
and unreliable explosive compound—as the gun- 
cotton was when we first saw it some three years 
since—it had become an apparently safe and re- 
liable blasting agent of great power. And this, we 
should here mention, is due to the pertinacity with 
which Mr. Mackie, the engineer of the company and 
manager of the works, and M. Faure, their chemist, 
have stuck to the task of developing the invention 
into its present practical shape. Not less credit is due 
toMr. Trench, who has had the practical carrying out 
of the works under the above gentlemen. The first 
series of experiments were intended to illustrate the 
safety in transport and storage of the cotton gun- 
powder, and included the lighting of cartridges by 


ordinary means, when they simp 4 burned quietly 
away, and the ignition of others by a capped fuse, 
when they exploded violently. me cartridges 


were then capped with dynamite detonators which 
previously failed to explode the cotton powder, 
which, as a rule, requires a more powerful detona- 
tor of ial make. Wednesday, however, being a 
show. day, the dynamite detonators, oo. not 
wishing to be outdone by their pee rethren, in 
each case exploded the new powder, a point, how- 
ever, which is of no great consequence either one 
way or the other, In order to show that explosion 
would not follow upon conflagration, two barrels of 
the new. powder were placed each.in a ing bon- 
fire, and after a time the barrels were burned through 
and the contents blazed harmlessly away. ,An iron 
ge driver weighing half a ton was then allowed to 
all 16 ft. on to a box containing 10 1b, of the 
powder in order to illustrate immunity from danger 
in such cases as railway collisions, which, so far, it 
did, as the box was smashed and the powder 
seattered around. 

The second series of experiments illustrated the 
strength of the power, and consisted first in 
placing a charge of 2 oz, in a bore hole made ina 

lock of Kentish rag stone measuring 5 ft. by 3 ft. 
‘by 18in., the explosion of the charge cracking the 
stone in all directions. Four steel ingots. weighing 
8 ewt. each were next laid ina pile with 2 Ib. of the 
powder placed centrally between them. The ex- 
pletion of the charge broke the ingots up and 

urled the pieces to long distances, Other four 
ingots weighing 11 cwt. each were similarly treated 
with 241b. of the powder with similar results. A 
cylinder of cast iron 2'ft. in diameter and. 18 in. 
deep was charged in a central boré-hole with 6 oz. 
of cotton gunpowder and fired, but the explosion 
only blew the hole through, wi a@ coni 
shaped piece out of the bottom. A 6 ft. length of 
70-Ib. steel rail was then laid on its side on bearings 
4 ft. 6 in. apart, and in its groove 4 lb. 6f the powder 
was placed and tamped with clay. :.The explosion 
broke the rail into. four, pieces, throwing the two 
ends far apart. In military work the first illustra- 
tion given was the cutting off a post of 12in. b 
12 in, timber—assumed to be a 8! e post—wi 
2\b, of the powder placed against its side. The 
application of the compound to land. mines was 
ahows by placing two boxes each containing 30 1b. 
of thé powder in holes in the foreshore of the Swale 
—which flows by the company’s works—covering 
them with 6in. of sods and exploding them. The 
résult in each case was. the formation of a crater 
22 ft. in diameter and § ft. deep, besides the de- 
molition of some of the factory windows, a result, 





we need hardly say, which was: more unexpected 





than the other. To illustrate the statement that 
the powder could be exploded even when saturated 
with 20 per cent, of moisture, a box of the powder 
stated to be so saturated was placed on the beach 
and successfully exploded. the concluding ex- 
periment was the explosion of 50 lb. of cotton gun- 

wder suspended in the Swale in a case 10 ft, be- 
ow water level, The explosion threw up a fine 
column of water some 200 ft. into the air, much to 
the satisfaction of the visitors, a satisfaction, how- 
ever, not inferior to that afforded by the previous 
experiments, which demonstrated that a safe, handy, 
and powerful explosive was ready to be placed on 
the market. It has yet to undergo the test of time 


and experience in practical use, but from what we 


saw and heard of it on Wednesday there appears 
little reason to question its survival in these respects. 

The experiments were followed by a luncheon, at 
which the chair was taken by Major L’Amy, the 
chairman of the comeeny The visitors included 
Lord Kerr, Admiral Elliot, Lieutenant Lamb, Cap- 
tain Harvey, R.N., Captain roar ay Mr. Dunlop, 
C.B., the rege of several foreign Govern- 
ments, the Mayor of Faversham, &c, 


NOXIOUS. TRADES. 
WE are happy to find that, at last, the metropolis 





fwill most probably be freed from some of the most 


intolerable, and in many districts dangerous nui- 
sances to which it has for many years been sub- 
jected. In an article on ‘“‘ Manufacturing Nuisances” 
on page 419 of our last volume, we drew atten- 
tion to the elaborate report of Dr. Angus 
Smith on such gases and vapours as are incident 
to chemical manufactures. Comparatively speak- 
ing, the latter are carried on to but a small ex- 
tent within the metropolitan area, and are in 
almost all cases confined to its exterior districts, 
especially far eastward. But the trades of the bone- 
boiler, tallow-melter, soap-maker, knacker, tripe- 
boiler, and the like, have hitherto had an unre- 
stricted range in the whole of London. Equally 
great has been the nuisance of the slaughtér-house, 
which is still more universally diffused to the detri- 
ment of health. It was imperative on Parliament 
to settle the question of the latter last year, owing to 
an Act for the entire abolition of private slaughter- 
houses ore into operation. é ‘‘ Slaughter- 
houses, &c, ( hesoncthy bs, “weaheotedingly 
last session, and within its provisions the whole of 
the noxious trades we have just named have been 
included. While individual experience will have 
shown the necessity of this, our readers may still 
further find how much some action was required 
by the perusal of an article on the ‘‘ River Thames,” 
which appeared in ENGINEERING, August 22nd 
last, at page 125. We here draw attention to 
the bye-laws issued by the Metropolitan Board of 
Works at the end of November, which, if properly 
carried out, will do away with the legal dithe ulty 
which local authorities within the metropolitan area 
have had to contend with in ing out the pro- 
visions of former Acts, which had practically become 
inoperative, ; 

trades named in these bye-laws are as fol- 
lows: the knacker and tripe-boiler, each of which 
have separate but nearly identical provisions for 
their regulation ; while a third series includes the 
blood-boiler, manure manufacturer, soap-boiler, 
bone-boiler, and tallow-melter. Practi » how- 
prety we may mention the bye-laws as applying to 


In each of these trades the object is to convert 
waste animal matter into other forms ; and if 
the waste material were collected in its fresh state, 
no offence could arise from its carriage through the 
streets to the factory. But, at present, bones, blood, 
fat, &c., are allowed to accumulate until, injsummer 
time, they invariably undergo decomposition, and 
consequently produce an intolerable stench during 
their conveyance. To meet this evil it is provided 
that all such refuse shall be kept in closely-covered 
vessels both before_and during removal, and that 
they shall not be delivered across a public footpath 
except.in such vessels, Unf there is a 
loophole.in the Act which will still leave the marine- 
storekeeper to keep and remove such refuse as fat 
ned bones, for his trade is not méntioned in the 

ct, OAs 6 
The bye-laws to which we now refer also exclude 
the bi r, who is, however, otherwise dealt with. 
In a Nee to the knacker and tripe-bdiler, it is pro- 
vided that the interior Sar hcgs Poosaipes spell have em 
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@ case of a ee offence, a 
daily is to be inflicted so long as the nuisance is 


that has long prevailed 

great annoyance ong in 
the east of the metropolis, arising from soap, glue, 
manure, and man by the escape 

pour from boilers, is thus most probably met. 
But the bye-laws in their cases go further, and 
meet their especial wants, It is thus provided that 


g 
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vapours or gases are evolved, shall be without 


ings to the external atmosphere, and shall be fur- 
nished with appliances so constructed as to effectually 


.| cient manner, For the present 
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lastly, and most frequently, have laid the blame on 
their stoker. Now, we admit that the best con- 
structed furnace may be made to smoke through 
careless stoking. But in reference to businesses to 
which we have referred, we are glad to find that the 
occupier or person g on the trade, is liable 
alike for his own and his servants’ — This 
will justly ‘throw the whole responsibility on the 
owner, who will thus not only have to find the 
proper ts for carrying out the Act, but 
also see that his workmen them in an effi- 
ese bye-laws are 
pro formd waiting the sanction of the Local Govern, 
ment Board. is they will most likely receive as a 
matter of course, and then it will be the fault of the 
inhabitants of ws, Biever comprised within the 
etropolitan of Works, if 
on the a ce or continuance of a nuisance it 
is not speedily abated. We may add that any 
person opening a business for the first time of 
the kind we have named, or persons continuing 
such businesses, must give notice of their intention 
tothe Board of Works. In the case of renewal this 
must be done before the Ist of January in each 
following year. This is a most important pro- 
vision for persons objecting to such businesses in 
any locality, 
RIVER-FRONT IMPROVEMENTS, 
NEW YORK. 

Iuportant works have of late been carried out in 
= York, ha for their rts se the D rv g - 
uays and river tage. page 106 

we ‘pubis coquecings of the first of bw 
commenced the system of General M = aM 
adopted by the Commissioners of Docks for the im- 


ment of the water frontof New York. It was 
Selieasl by Mr. I. Newton, assistant-engineer, and 





at this place, is a hard quartzoserock, Before the 
dredging was done the rock was covered with a 
deposit of river sediment, in some places upwards 
of 12 ft. in thickness, and varying in consistency 
from a thin silt to a tough, plastic, black mud. This 
was cleared away by the g machinery already 
described in our pages (see ENGINEERING, vol. xiv., 
ae The surface of the rock is jagged, 
an See eae, ot Be th of water over 
the site of pier is from 25 to 45 ft. The 
dimensions of the pier are. 500 ft. in length ; 80 ft. 
in width; height of road way above mean high 
water, 5 ft.; and from mean low water 9.58 ft. 
The mean rise an of the tide in New York 


locks of concrete, made to exact dimension by 
aes Se materials in strong wooden moulds. 
These blocks are made with suitable grooves for 
chair slings; they are transported from the place 
where | were made, and in position in 
the pier by the floating derrick described on 
page 371 of our fifteenth volume. These concrete 
monoliths are in two series, — the base ; 
these are 4ft. by 8 ft. 6in. by 13 ft.; next, the 
piers which are on these. For the first three 
or four arches these are 14 ft. in height, 5 ft. 6 in. 

ick, and 10ft. in length, eight being required to 


com) a pier, 

these tall monoliths are in position the 
work is so near the water line that it is an easy 
matter to the centres which rest on them, and 
then set granite voussoirs. The centres being 
set, the facing of granite is laid in cement ; between 
Mieke age tall. ates aso taude ta meanldo $0 the 

are ese are made in moulds to 

curve of the soffit, and are plainly shown in 
ee Soe ee ing the work 
water, joints in the being water-tig’ 


FQEE 
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and the sheathing of the centres nearly so, the space 
thus enclosed between the stone sides of the pier, 
if not altogether water-tight, is protected from the 
wash of the tidal current ; this is then filled 
with concrete, well rammed in, and the work by this 
means is rendered as solid as that formed in the 
moulds. 

If desired, however, there is no difficulty in 
making this space gp water-tight by caulk- 
ing the sheathing of the centres, so that the con- 
crete could be rammed in at all stages of the tide. 

The foundations at formation level are 84 ft. in 
height by 12ft. in width, and vary in distance 
from datum according to the irregularity of the 
rock bottom. In all, except in the first pier 
from the river wall, they have been constructed 
by sinking a box the full size of the foundation. 

his box was weighted and sunk, then, by means 
of vertical timbers, chains, and screws, adjusted 
to the required height. This box (see views on 
page 110) was roughly fitted on the irregular 
rock bottom by means of planks sliding in appro- 
priate guides, and it was lined with a heavy 
canvas sack to protect the concrete from wash ; at 
the formation level horizontal guides were secured. 
The box was then filled with concrete, lowered in 
buckets, which opened at the bottom. When the 
concrete reached the guides just mentioned, it was 
levelled off by a heavy iron [-beam placed on one 
of its sides, and pushed along the guides from one 
end to the other; by this means, if the guides are 

roperly placed, the entire foundation is perfectly 
evel. The voussoirs were cut before the founda- 
tions were begun, and the top of the pier came at the 
exact height required above datum. 

The first foundation, already alluded to, was 
put in by constructing ‘a box or inclosure under 
water. A number of wrought-iron standards 
(see Figs. 4 to 8, page 106) were placed in 
line in the centres of the same number of 
moulds on a level platform ; these moulds were 
then rammed full of concrete, The blocks, 
thus made, with the standards firmly im- 
bedded in them, were then placed in line on the 
site of foundation. Planks were then placed be- 
tween the standards, the top one, which formed the 
guide, being carefully placed at the required dis- 
tance below datum. e filling then proceeded as 
in the others. Several of the foundations for this 
work were laid in from 25 ft. to 30 ft. of water, 
where the tide at certain stages runs with velo- 
city sufficient to make it very difficult for divers 
to hold on. The water always holds in suspension 
so much mud as almost to exclude the light, 
even on a very bright day, at. the depth this work 
was done; so that the whole of it was performed 
in what was practically total darkness. On one 
or two occasions, when the sun was high and the 
atmosphere perfectly clear, a plumb bob, some 8 in. 
in diameter and painted white, was barely visible. 

The use of concrete in monolithic masses, as 
above described, enables work of this character to 
be erected in very much less fime and cost than 
would be required with cofferdams and ordinary 
masonry. The preparation of the bed for the 
monolith, as is evident from the above description, 
is in fact the only portion of the work which is at 
all difficult. Under favourable circumstances, with 
respect to weather, after the foundation is ready, 
the arch piers, 80 ft. in length, were set in 30ft. of 
water, ready for the superstructure in two-and- 
one-half days. It required scarcely ten minutes 
for the derrick to lift and place a monolith of some 
30 cubic yards, butsetting it exactly in place occupied 
longer. It may be observed that, within the capa- 
city of the derrick, the size of the monolith has 
but little to do with the time required for placing it. 

The concrete of which the monoliths are e is 
composed of the best Portland cement (imported 
from England). When the wooden moulds are re- 
moved, which may be safely done in twenty-four 
hours after they are filled, they present a smooth 
and hard surface, and more accurate than it is 
possible, in practice, to cut the beds and builds of 
natural stone suitable for hydraulic work. A cube 
one foot square formed of this concrete, seven days 
old, did not yield until the brought upon 
it by a hydraulic —_ was 80 tons, and then the 
concrete in the middle§of the block was found to be 
somewhat damp. It is safe to ye bearing in 
mind the quality of cement used, that the strength 
will, in time, be nearly doubled. 





Sizsrine Cars on Gueman Rattways.—The Berlin and 
Anhalt Railway is now supplied with Mann’s sleeping cars. 





THE STROPHOMETER. 

Tux problem of estimating and indicating velocity gene- 
rally presents itself in the form of requiring a measure and 
indication of angular velocity, almost all continuous motion 
being derived from or through a rotary one. The most 
convenient unit for practical purposes is a complete revolu- 
tion in a minute; accordingly the strophometer and other 
revolution indicators are designed and graduated in such 
a manner that the velocity of rotation of any piece of 
machinery is expressed at the rate of so many revolu- 
tions per minute. 

Most of the attempts at the solution of this problem have 
been by utilising the effects of centrifugal force. Theinstru- 
ments which have been designed according to this principle 
may be divided into two classes—hydraulic and m 
the strophometer belonging to the latter class. In the hy- 
draulic machines the centrifugal force of a fluid kept con- 
tinually revolving produce a head, which, when the fluid is 
allowed to rise in a vertical tube, consists of a difference of 
level, the amount of which depends on the velocity of rotation. 
The difference of level may be read off on an affixed scale, and 
the speed thus denoted. In other hydraulic instruments 
the head consists of a difference of pressure which is trans- 
mitted to a pressure gauge, and the indications of pressure 
are also indications of velocity. 





In mechanical instruments as the strophometer, the 
centrifugal force is due to solid weights, such as a pair of 
balls kept rotating, producing a tension in the links con- 
necting them to the central axis. The tension may be 
measured by its comparison with the effect of gravity on 
the same weights, as in the common governor, or as in this 
instrument by the amount of compression of a spring which 
it produces, the amount of compression being multiplied 
and expressed by the position of the pointer on the dial. 

The employment of this governor action, as it is called, for 
the purpose of obtaining an indication of speed has been re- 
peatedly tried by different inventors, but hitherto without 
much success, and chiefly for the following reasons: 
Almost all the steam engines develop their power by a 
reciprocating motion, which by means of a crank is trans- 
formed into a circular one ; thus the turning effort not being 
uniform, produces an irregularity of motion which is aug- 
mented by the inconstancy of the load, and subjects the 
engine to great and incessant fluctuations of speed, an exact 
indication of which would naturally résult in an excessive 
oscillation of the pointer, and render the machine almost 
useless. 

This the chief cause of failure of previously invented 
machines, is in the strophometer overcome by the moe 
ment of a flywheel driven by friction in a peculiar way, 
action of which is to eliminate the smaller and more frequent 
variations of speed which are only momentary, and obtain 
an almost constant velocity of rotation.’ 

Proceeding to the description of the machine—which is 
illustrated by the annexed engraving — first, there is 
a fixed vertical steel spindle. On the lower part of the 
spindle a pulley revolves freely. By means of the pulley, 


ments, the inertia of the flywheel will prevent it from being 
too easily affected by changes of speed which are not per- 
sistent, and thus an almost constant velocity of rotation is 
obtained. 

The amount of steady motion thus imparted to the fly- 
wheel is measured in the following way: Surrounding the 
spindle above the flywheel is a helical wire spring, the bottom 
end fitting into the oil cup of the flywheel, and the upper end 
being secured to a boss or collar, which can slide up and 
down or revolve freely round the spindle. This boss or 
collar is connected to the flywheel by four pairs of jointed 
links, carrying balls on their middle joints. When in 
motion these balls fly out, and through the connexion of 
the links compress the spring, until it measures the resolved 
part of the centrifugal force due to the angular velecity 
All that is left now is to indicate on an enlarged scale the 
position of the boss, or compression of the spring. To do 
this a light connecting rod from the boss works a toothed 
sector, which gears into a small pinion on an arbor carrying 
the pointer, and thus the movement is conveyed to the pointer, 
which sweeps over the graduated and dial. 

With respect to the length of the divisions of the dial 
corresponding to equal increments in velocity, we observe 
that although the centrifugal force increases or diminishes 
when the speed increases or diminishes, yet it is not a simple 
measure of the angular velocity; since it varies, as the pro- 
duct of the radius and the square of the angular velocity. 
We thus see that the centrifugal force or measure of the 
velocity increases much faster than the velocity itself, hence 
except under peculiar circumstances, the scale of measure- 
ment must be a continually increasing one. Accordingly, 
on the dials of most revolution indicators we see the gradu- 
ations for low Tan very close together, and wide apart for 
high speeds. to some extent, impairs the efficiency 
and lessens the range of the indication. 

An interesting feature of the strophometer is that its 
divisions are nearly all of equal length, produced by this 
combination of circumstances. As the number of revolu- 
tions incréases the centrifugal force increases from two 
causes, first because the radius or distance of the balls from 
the axis increases, and secondly because the square of the 
number of revolutions increases. Opposing this there are 
two influences tending to lessen the effect of the centrifugal 
force. First, the more the spring is compressed the greater 
the force resisting further compression, and, secondly, the 
more the boss or collar is depressed the more obliquely the 
tension of the links acts in pulling it further down. These 
opposing actions so" balance one another, that except at very 
low speeds almost exactly equal changes in the position of 
the pointer correspond to equal changes in the number of 
revolutions. 

The want of an instrument of this kind is most urgently 
felt in ships of war when steaming in company with others. 
To keep station one with another a most careful and fre- 
quent adjustment of the speed of the engines is necessary, 
performed by opening or closing the steam valve a trial 
amount, and ascertaining the error, if any, by counting with 
a watch and then correcting it. This, when often repeated, 
is a tedious process, and doubly so in ships with twin screw 
engines, and almost impossible in such a case as in the 
circular ship belonging to the Russian navy, where there 
are six independent screw engines. This ship having such 
a full stern does not obey the rudder very readily, also being 
of such a short length her direction of motion is very easily 
affected by any difference in the speed of the port and star- 
board engines. She must in fact be steered by the engines, 
A strophometer has been fitted to each engine te indicate 
the and assist in the steering. Several have also been 
fitted to ships in the British Navy. Amongst others to the 
Devastation, Agincourt, Audacious, Sultan, and Triumph. 

The strophometer would be useful in locomotives for tell- 
ing the speed of the train in miles per hour, and since the ma~ 
chinery for spinning and weaving should, to work efficiently, 
keep an almost constant s the application of this in- 
strument would be valuable in showing any divergence from 
it. The instrument is manufactured by Messrs. Elliot 
Brothers, 449, Strand, and may be seen at their factory, 112, 
St. Martin’s-lane. 





TRAMWAYS IN GLASGOW. 

Tue paper on “Street Tramways and Cars,” which was 
recently submitted to the Society for the Promotion of 
Scientific Industry, at Manchester, by Mr. James H 
Lynde, C.E., and which appeared in our issues for the 8 
oe 10 ot Seneeny, et ee amount of interest 
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the system of Mr. Page was first announced. Like the 
Ransome, Deas, and Rapier system, it also involves the use 
of iron and cement concrete aa the sole materials of con- 
struction. It combines several excellent features in a most 
marked degree; it cam be laid readily, and with but little 
disturbance of the street; it is of a very permanent cha- 
racter ; and the wearing parts easily be renewed, while re- 
pairs to the roadway may be made without any interruption 
to the ordinary traffic. 

If tramways are to be permanently established amongst 
us they must be simple, durable, and economical; and all 
our experience hitherto abundantly shows that wood must 
give place to iron as the chief constructive material. 


112 


sideration much earlier in the mor} xara et ems ese 
way system, inasmuch as there might have been saved a vast 
amount of expense in the shape of first cost and maintenance, 
while, at the same time, much more satisfactory and durable 
structures might have been obtained. 

Mr. Lynde has pointed out the conditions required in the 
construction of street tramways where it is desired to avoid 
the necessity for constant supervision and repairs; and he 
has clearly shown that the necessary conditions have not 
been fulfilled in those tramways in which the wooden system 
of longitudinal sleepers bas been adopted. As he has so 
ably treated the subject which he took in hand, very little 
can be added td show that the wooden system has proved a 
total failure in all its varieties; but as he has referred to 
the Glasgow tramways as the best example of the longi- 
tudinal wooden sleeper system, it may not be out of place to 
note a few facts recently observed in the course of an actual 
inspection of the system so far as Glasgow is concerned. 

It not much more than two years since the tramways 
were generally opened for traffic in Glasgow, and yet the 
unevenness of the rails at the joints is most unmistakable ; in- 
deed it was very patent within a few months of the opening. 
Of course, this unevenness of the rails, which in many places 
is very considerable, cannot exist without causing a disagree- 
able jolting motion to the passengers, a motion which is 
more disagreeable than that continuous rattle which pas- 
sengers experience in an ordinary omnibus running over a 
common causeway formed of well-dressed granite blocks, 
inasmuch as the former is only experienced when the car 
wheels come to the joints, which are usually 18 ft. apart. 
A passenger by the cars running over the Glasgow system 
can in many p easily count the number of rails traversed 
by the decided jolts which the wheels receive on passing 
across the joints. This jolting is alike disagreeable and 
harmful to the passengers and detrimental to the cars. 

In Glasgow, as well as in London, Liverpool, Leeds, 
Edinburgh, and many American cities, the points and cross- 
ings of tramways have failed, equally with the joints, just 
on account of the adoption of the wooden sleeper system. 
There are many glaring instances of this fact in Glasgow, 
as any ordinary observer may see for himself, especially if | i 
he make his inspection on a wet day. Some of these in- 
stances seem to become more and more glaring on the return 
of wet weather after the lapse of a week or two, or even a 
few days. Constant repairs are consequently required, not 
only upon the continuous track, but more especially where 
there are any points or crossings. This circumstance is 
very patent to persous whose professional labeurs necessitate 
their being on the streets very late at night and during the 
“ wee short hours ayont the twal,” to use a quotation from 
Burns, The repairs to the track are of necessity made 
under very great difficulties, and at very considerable ex- 
pense, whether made by day during the traffic, or by night 
when the traffic is suspended. 

Even after the repairs have been effected it almost in- 
variably happens that a very uneven surface is left; indeed, 
in the circumstances of the case it could scarcely be other- 
wise, inasmuch as the bond of the paving is destroyed. 

It is claimed for the wooden sleeper system that it has 
great elasticity. Such is the case to a limited extent on 
ordinary railways, but the oe has to be frequently 
resuscitated, as it were, by the pick of the surfaceman, 
whose best endeavours are made to keep the ballast pro- 
perly packed under the sleepers. Of course, nothing of that | i 
sort is possible in a city tramway system, and almost perfect | * 
rigidity, rather than elasticity, is the rule. Many engineers 
have come to the conclusion that the substructure of a tram- 
way track cannot be too solid or rigid. Certainly that is 
what is aimed at in good road-making. If tramways re- 
quire elasticity why should it not be put in the 
rather than in the sleepers or the rails? Doubtless the most 
economical system of road-making for wheeled carriages is 
that which is the most rigid and the smoothest, that on | i 
which the economy of power is greatest. Then, again, the 
road which requires the fewest re and is at the same 
time the most easily .and q ly repaired, is the most 
economical for the inhabitants of a populous city. The 
system of wooden sleepers has now been thoroughly tried 
in Glasgow, and by those persons who have carefully studied 
it, and whose op is worthy of consideration, a verdict 
has been found. That verdict is, “ Found wanting.” 

But although that is the case, Glasgow has really done 
something practical towards settling the true principles of 
tramway construction, some of which were very clearly 
stated in Mr. Lynde’s paper, and which we need not repeat. 
First in order, there is the Ransome, Deas, and Rapier 
system of tramways laid on the south side of the harbour of 

lasgow under the superintendence of Mr. Deas, the resident 
engineer to the Clyde Navigation Trustees. It is, a system 
which is eminently rigid, as it embraces no cther material 
than cement concrete and cast iron. The last-named ma- 












which be} purwued wii sh sspirtnends and san to bring 
whi - . po al ‘ 
them to the notice of his countrymen. With wonderful 
vision he fully perceived its value and foretold its destiny. 
His thee peg of an Electrical Telegraph,” which was 
published in 1823, the first book ever published on the subject 
of electric telegraphy, might almost serve for a description of 
a telegraphic system at the age day. He Fro the 
throughout the kingdom, 
and pointed out the benefits which the Government would 


lating the wires, either on poles or underground, with all the 
details of tubes, joints, and testing boxes, testing stations, line- 
men, and inspectors, as at the present day. But the most 
interesting and singular point, to my mind, is the clearness 
with which he foresaw and explained the phenomenon of 
retardation of the electric current by induction in under- 
oun wires, & nomenon which has so greatly engaged 
attention of electricians in the t day. 

The influence of this is so great, on our Atlantic cables 
we do not transmit messages at a greater rate than fifteen or 
twenty words per minute, whereas, if the effects of induction 
could be removed, we might transmit three or four hundred 
words per minute. After showing that the discharges through 
his eight miles of insulated wire were apparently instanta- 
neous, he says :— 

* Yet I do not contend, nor even admit, that an instanta- 
neous discharge through a wire of unlimited extent would 
Se , recurring to the subject further on, 

says :— 

“That objection which has seemed to most of those with 
whom I have conversed on the subject the least obvious, 
appears to me the most i t, therefore I begin with 
it, viz., the probability the electrical induction which 
would take place in a wire enclosed in glass tubes of many 
miles in length (the wire acting like the interior coating of a 
battery), might amount to the retention of a charge, or at 
, | least might destroy the suddenness of the discharge; or, in 

other words, might arrive at such a degree as to retain the 
charge with more or less force, even when the wire is brought 
*~ — with the earth.” jie be 4 

C) proceeds to suggest m of obviating t 
difficulty, or experimentally demonstrating its cntent and 


jaibete can be no doubt that if Rondlds had worked in the 
the of railways joint enterprise, his energy an 
the skill would have triumphed over every difficulty, and he would 
have stood forth as the practical introducer of the te! ph. 
But he was thirty years before his age, and the world was 
po a Se gements, he modest] ted 
aving eom arran, ts, invil 
Lord Malville on the 11th July, 1816, to witness amet 
ments, in order that he might demonstrate the nature and 
merits of his invention. 
istic of the neglect and even contempt with apis edense and 
scientific men were, and to some extent still are, regarded by 
statesmen. 
“ Mr. Barrow presents his compliments to Mr. Ronalds, and 
—, him, peo ac oop to his vw the 8rd oye 
telegraphs of an are now w unnecessary, an 
that no cubes than the one now in uss will be edopesd. 
inventor had chosen an unfortunate time. The great 
were doubtless closing up their affairs after a w session 
only salmon ond grouse; telogzphe aad 
all other new were wholly , and Mr. 
Ronalds was Sly oily ons nmangt-n death of lnventens 
who received their cowp de grace on that unlucky August 
which, as we now know, would have been almost Sinpenahie, 
Al very familiar with the galvanic pile, and alt! 

















SOCIETY OF TELEGRAPH ENGINEERS, 


Inaugural Address, by Mr. Lattusnr Cuarx, President, 
he 13th, 1875. 

GeyTLemeEx,—On assuming the chair as President of the 
Society of Telegraph Engineers, I desire to return you my 
thanks for the confidence you have shown and the honour 
you have done me in ing me in so responsible a position. 
Although I shall willingly devote and unite my best efforts 
with yours to uphold the interests and dignity of the Society 
and to increase its utility, and although I shall fulfil these 
duties as a labour of love, I am conscious that I shall have 
to ask your continued forbearange and indulgence for defi- 
ciencies. 


My task is ho b t @ light ‘one compared with that 
which irate my een ine cha, Ty ht 
to create tabli i to organi 
moan hanks to th win anda adene, ae 
the liberal assistance of the Institution of Civil Engineers, we 


to 

are able to meet in this t room this some 

600 members strong, and to iole nothing but prosperity 
“J this respect, indesd, wp bays ground for sincere 

ay con- 

tulation, for even the ~ he, Society, the Institution of 
ivil Engineers, one of the us and i 
































nor did it come upon 
form; but, like the 




































by the letters alphabet may affect this magnate hath 
considerable authorities to vouch for it. .. .. Now, though 
filo pesthy eentehvesinn tnt nob you Gnowet the ion of 
inquisitive experiment, yet it is no despicable item that by 
some other such way of magnetic efficiency it hereafter 
with success be attempted w i yaad be 60 
larged by riper inspections, and it is not unlikely but that 
present Senpretias might be improved to the performance.” 

Now, here we have the early dawn of the idea of an 
electric 

On the Ist of February, 1758, a Scotchman, Charles Mar- 
shall, of Paisley, then resident at Renfrew, published in the 
“ Scots Magazine description of a i 





electrical 

In 1827 Dr. Jacob Green, of Jefferson College, Phila- 
delphia, wrote as follows :— 

“In the very early stage of electro-magnetic experiments it 
had been suggested that an instantaneous telegraph might be 
csastrentel Wy wines of conjunctive wires and magnetic 
needles, The details of this contrivance are so obvious, and 
the principles upon which it is founded are so well 
that there was only one question which could render the result 





upon the needle. . . . . it been found true that the gal- 
vanie fluid could be transmitted in a moment through a great 
y- | extent of conducting wire without diminishing its magnetic 
effect, then no question could have been entertained as to the 


before a meeting of the Institution of Scot. practicability and im of the ion adverted to 

land, by Mr. John Page, C.E. So far as we are aware Mr. above with re to Mr. w, of the 
bal debbie te a of qusiathed Gupiienchty Gal tpraniguioan is Gsloranee 
netism, fully ascertained that there was so sensible a diminu- 
and | tion with only 200 ft. of wire, as to convince him at once of 
— i i There be litile doubt that this blished opinion of 

can 

due to the high price at which iron has been selling since produced his electric telegraph, and at great expense cminent © man es Profetor Barlow, which ccsurs in the 
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Philosophical Transactions, had the effect of retarding the | coast of Devon to that of Dorset ; the quartzite pebbles from senting puteotey wiitne from Mr. W. R. Kini 
introduction of electric telegraphs by many years. the conglomerate beds of Budleigh Salterton, which travelled | the ur engineer, in w was stated that he had 

In the same year Ohm published the celebrated mathe- | from that part of the coast eastward to and beyond Sidmouth, cpaciicsing he qneen Sea ional accommoda- 
matical formule which bear his name, and had they been : preniching in numbers as they approached Lyme, | tion for mpeleng Sie. with the view, if possible, of laying 
known and duly appreciated at the time, they would at once + if any reac o he This conclusion was in | down a patent slip on the trust’s property at Garvel Park. 
have dispelled all misgivings as to the distance at which with the facts: 1. the pebbles of the Devon- | On the suggestion of Provost Neil, the consideration of the 
electrical effects might be rendered sensible, They were not’ Dorset strata, which formed the shingle of the | report was over till another meeting. 


however translated into English until 1841. 


In 1828, Green, of Nottingham, published his valuable} 2. 


mathematical investigations of the distribution of electricity 
on the surface of conductors of various forms. 


In 1834 Wheatstone immortalised his name by his magni- | in, 


ficent experiment on the velocity of electricity, and by his 
other researches on the subject, which doubtless caused many 
minds to ask themselves, as Ronalds had done, “ Why has no 
serious trial yet been made of the qualifications of so diligent 
a courier?” 

We now approach the memorable epoch of 1837. Scien- 
tific men were in ion of every knowledge and appliance 
necessary for creating a perfect electric telegraph; the subject 
was commonly lectured on; fresh methods of communication 
continued to be invented, among which I will only mention 
that of Baron Schilling, who in 1832 employed five wires 
insulated by silk and five vertical needles. 

Railways had also now come into extensive use, and the 
world was in every way ripe and ready for the practical intro- 
duction of the telegraph. In March, 1836, Mr. Wm. F. 
Cooke appears to have been present at one of these public 
lectures, and, struck by the adaptability of the telegraph to 
the requirements of railway traffic and commercial use, at 
once made the subject his exclusive —_. Returning to 
England on the 22nd April, he ne we to have devoted the 
remainder of the year to the study of the subject and the 
perfection of his ideas, the most important feature of which 
appears to consist in the fact that he for the first time intro- 
duced the use of an electro-magnet for telegraphic pu: 

His first model, made out of a musical snuff-box with an 
electro-magnetic escapement, was made at Heidelberg. He 
first exhibited an instrument of this form to Professor Fara- 
day, in November, 1836, and subsequently to the Directors of 
the Liverpool and Manchester Railway in January, 1837, with 
a view to its adoption on the incline of the Liverpool Tunnel, 
which was then worked by a rope and a fixed engine. The 
instrument gave sixty signals, and was i too novel 
and complex for the purpose required; and, before simpler 
instruments could be constructed, they adopted a pneumatic 


tele h. 
Jeera (To be continued.) 








CHESIL BANK, 
Ar the tenth ordinary meeting of the mt session of 
the Institution of Civil Engineers, held on ay evening, 


the 2nd of February, Mr. Thos. E. Harrison, President, in 
the chair, the paper read was “ On the Origin of the Chesil 
Bank, and on the relation of the existing Beaches to past 
Geological ae, independent of the present Coast 
Action,” by Professor Joseph Prestwich, M.A. F.B.S., 
V.P.G.8., Assoc. Inst. C.E. 

This remarkable bank of pebbles, extending from Portland 
to Abbotsbury, a distance of nearly 11 miles, was described 
with great accuracy by Sir John Coode, M. Inst. C.E., in 
1853 (vide “ Minutes of Proceedings Inst. C.E.,” vol. xii., 
page 520). It was then 43 ft. high and 600ft. wide at the 
south end, decreasing to 23 ft. high and 510 ft. wide at the 
north end. The pebbles diminished in size from Portland to 
Abbotsb Sir John Coode also stated that the shingle 
peer pm J < — is — oy small pro- 
portion o rs sandstone, porp yry, and jasper, none 
of which could have been derived from local rome In order 
to determine their origin, he examined the coast from Port- 
land to Start Point, and traced the flints to the cliffs 
between Axmouth and Lyme, and the red sandstone, 

hyry, and jasper pebbles to the new red sandstone of Bud- 
feigh Salterton, and other places in Devonshire; whence he 
concluded that the only source from which the shingle of the 
Chesil Bank could have been derived was between 
Regis and Budleigh, and that it was propelled eastward 
the coast to the Chesil Bank by the action of wind-waves, 
due to ad coy ow: and heaviest seas. The objection to this 
view urged at fhe time by the Astronomer Royal was, that 
the largest shingle occurred at the Portland end of the beach, 
or the most distant part from which it had travelled. 

More recently an old “ raised beach,” standing from 21 ft. 
to 47 ft. above the present beach, had been discovered on the 
Bill of Portland, and Professor Prestwich showed that this 
pend, coomenes all the ae Eo aeay in = Chesil Bank, 
includin numerous chert es from u green- 
sand of the cliff between Bridport and Sidmouth. PPhis raised 
beach was not due to any existing agency, but to causes in 
operation at a geologics period so remote as the end of the 
glacial period, and before the land had assumed its present 
position and shape. Remnants of this beach could be traced 
in or on the present cliffs, at intervals from Brighton to the 
coast of Cornwall, being more numerous in Devon and 
wall, as the rocks were harder, than among the softer strata 
of Dorset and Hants, where, with few exceptions, the old 
line of cliff had been worn back and deeper bays formed. The 
travel of the shingle of this old beach was generally like that 
of the present beach from west to east. 

The author considered that the action of the “ Race” off 
Portland, and of the tidal waves during storms, combined to 
drive the shingle of the old beach at the Bill, and of that 
portion of it which must be spread on the sea-bed westward 
of Portland, on to the south end of the Chesil Bank, whence 
the shingle was driven northward to Abbotsbury and Burton, 
by the action of the wind-waves, having their maximum force 
from the S.S.W., a direction which he showed to be the mean 


of the prevalent winds. Here, these wind-waves became | - 


parallel with the coast, and the westward movement. ceased 
about Bridport, beyond which point the shingle travelled in 


the opposite direction, viz., from west to east, or from the 


moulders, _S 
Corn- | garded by the other branches. 








‘* raised beach,” constituted also the bulk of the Chesil Bank ; 

there were also, in that bank, pebbles of the rocks 
and flint of Portland itself; 3, That the largest pebbles oc 
c , the Portland end of the bank, the pebbles decreas- 


g wily in size to Abbotsbury. The large dimensions 
of the he ted to the great accumulative and 
small Jateral of the waves. 

Professor Prestwich, next discussed the 


connected 
with the shingle of the south coast and showed 
that the greater part of it was deri from 


. beds | 
of quaternary gravel and débris, from aera “ raised 


beach,” and partly from the strata of the and. other 
cliffs, and not altogether or directly from the present cliffs. 
He noticed, also, the westward moyement of the shingle from 
Lulworth towards Weymo y to the interference of 
the Isle of Portland with the of the 8.8.W. wind-waves, 
and considered that none of the Devon and West Dorset 
shingle beach now passed the Rill of Portland, and that other 
such breaks might exist to the eastward whenever similar 
conditions were repeated. He explained the origin of the 
like that of the Weymouth backwater, and of the 

by the growth of the Chesil Bank on the 


Lodmore Marshes, 
one hand, and of the Ringstead and Weymouth Beach on the 


other, gradually damming in portions of the old coast line. 
Those beaches themselves travelled on a line along which the 
currents and 


opposing forces of the wind-waves and tidal 
inertia wt ake ry Bee be moved er age These views 
ex on setanet genet , the fethenemes Boys, 
and with the experience of ical persons residing on the 
“ 

The paper was illustrated by sections and — show- 
the position and range of "he “ raised ” along the 








ing 
coasts rset and Devonshire. 
NOTES FROM THE NORTH. 
Giaseow, Wednesday. 
Gla Pig-Iron Market.—Last Thursday’s market was 
somewhat flat, and prices ranged between 73s. 3d. and 73s. 


during the forenoon, and at close in the afternoon sellers 
were asking 73s. 9d. cash. About 500 tons went out of store 
on Thursday, but the chief makers showed no disposition to 
reduce their prices. The nominal price on Friday forenoon 


, el 

buyers 73s. 10jd., sellers cash. There was a further quantity 
of iron taken out of store on Monday, and there was a firm 
market. A good business was done during the forenoon at 
74s. cash, closing buyers at that price, sellers 74e. 3d. There 
was a little slackness during afternoon. Yesterday's 

rices were decidedly weakin the forenoon, but they were 
er ta the afternoon. A moderate amount of business 


has been done to-day in the warrant market at slightly lower | the 


a So from 73s, 3d. to 73s. ers 
> wae ee eae ir prices, and it is scarcely ex- 
pected that they wi e any in the mean time, as 
the demand for shipping iron is very fair for the season. The 
following are the official quotations : 
No.1. No.3. 
G.m.b., at Glasgow 25610 96 6°78 1075 
.m.D., &' oon eee to to 
Gartsherrie ”» ory oe eee 900 786 
Coltness ens. eee, one 916 776 
” eee eee 90 0 77 6 
Carnbroe » ~ ee eve ow 85.0 760 
Monkland ,, a» ab « . 760. 740 
Clyde 99 pes a deo 766 746 
Govan, at Broomiclaw __.., ove 760 740 
at Port Dundas eo 916 760 
alist = BS! 
at eee 
Eglinton = ooo 770 750 
Dalmellington mt ms 79 0 75 0 
Carron, at Grangemouth, selected -_ 
at Leith eee oe eee 90 0 77 6 
1 bem dclive ate 82 6 74 0 
above vera) 
Bariron  ... jen eco bogey 3 
Nail rods eee id eee ae 92. 10 
Last week’s shipments amounted to 10,988 tons as against 


5635 tons in the corresponding week of last year. 
The Fronmoulders.—The 


entered upon a strike work in consequence of the eee 
insisting on the reduction of 4d. per hour and ——s tly 
instead of weekly pays. The whole of the iron e in 
Greenock is at present very slack, and the action of the 

considerin circumstance, is unfavourably re- 


Crane Accommodation for Glasgow Harbour.—At the | 8°°®' 


ordinary monthly meeting of the Clyde Trustees yesterday, 
Mr. Anthony Inglis brought forward his motion for recon- 
sideration of the decision formerly arrived at to erect a 60- 
ton crane on the north side of harbour, to the west of 
Stobcross Ferry, and to have a remit made to the Committees 
on Harbour and New Works jointly, and consider how far 
the work would obstruct the traffic of the harbour, and 
whether a more suitable site for the crane could not be found 
on the north side of the Stobcross Docks, now in course of 
construction. After —— ee motion = 
oe by a majority of fourteen to eight votes, sev 

of the « peastical” mambers of the trust being in the ma- 
jority. 


Proposed New Harbour Works at Greenock.—The chief 
matter brought before the Greenock Harbour Trustees at their 


the'| wagons and carriages, 


Greenock 3 workmen belonging to | The 
the Greenock branch of the Ironmoulders’ Society have’ 








when authority was given to apply to the Publie Loan en. 
wigonen for paymentvof the sixth instalment (10,000/.) of 
0002. 





is as follows: “ resenti 
eighth half-yearly report and statement of accounts, have 

1 of ci t the revenue account shows a 
disposable balance of 83872. for the half year. The directors 
have not considered it to carry any interest or 
reserve to the depreciation fund this half year, as the amount 
to the credit of that fund now exceeds the original 
cost of the wagons on hire. The directors recommend that 
out of the disposable balance the sum of 2007. be carried to 
the contingent fund, and that the usual dividend at the rate 
of 10 per cent. per annum, with a bonus at the rate of = 
per cent. per annum, be declared, leaving a balance o 
7021. to be carried to the current half year’s account. The 
rolling stock of the company at present consists of 6969 
four locomotives ; 567 wagons and 





carriages having been during the half year, and 
554 0 cal cierielilh, and ono foomaetive, O8 and re- 
More Steamers for .— It is rumoured that Messrs. 


Donald, Currie, and Oo., owners of the steamers now running 
between London, Dartmouth, and the A contemplate 


+making Plymouth their Channel port of 


Patent Fuel at Cardiff—Preserved coal, or t fuel, is 
fetching fair prices. The quotations in December were lbs, 
ton, but op Sate contracts were recently taken 

By the Crown ‘ed Coal Company at 13s. 6d. per ton. 
kK ently ant Fawr: om is in course of 
formaion at Kings : £ for the ‘purpose of —_ i Ky 

w steamer to ply between Kingsbridge uth, 

traffic between t y icoes tntetaaianeaie 

Trecastle Gas Works.—It is that Mr. Joseph 
Craigoock has purchased the trecentle Gea Works. cy « 

The Forest of Dean.—The Forest of Dean strike has now 
finally terminated in the acceptance of a mitigated reduction 
of 5 per cent. On Thursday a large number of the men re- 
sumed work. In an address delivered at the Speech House, 
the miners’ agent remarked that the willingness of the colliets 
to make the concession indicated was not referable to any 
change of opinion on their but to the simple fact that 
ted Association had not provided them with 
the means of continuing the battle. 

Coal at Cardiff.—The Powell Duffryn Coal Company have’ 
concluded a aes with the Austrian Lloyd’s for the de- 
livery of 40,000 tons of steam coal at 12s. 6d. per ton f. o. b., 
at Cardiff, the first delivery to commence in my a This 
contract, we are informed, has been made without sanc- 
tion of the South Wales Steam Collieries Association, and 
has created excitement at Cardiff Docks, where it is con- 
demned as being calculated to prejudicially affect the higher 
prices which many coalowners will obtain during the 
current year. 

Trade at Newport.—Coal has been coming down pretty 
freely from four sources, but the quantity has been much be- 
low the demand. The coal trade is, in fact, in a most un- 
settled state, and will be so until dispute between the 
misters and the men is arranged. The Nantyglo and 
Tredegar works are executing orders for Norwegian Railways. 

The Iron and Tin-Plate Trades.—No very appreciable 
for the qualities of iron 


has occurred in the a 
ly manufactured in South Wales. The tin-plate 
may be said to remain fairly steady. 
A New Railway Offence.—At the Treherbert petty sessions 
on Monday, several colliers were with attempting to 
start railway ing damage to roll- 


IapaniR. Wipelion esnmnble Sopoeed $0 having! seen the 
seen 

eile tho Blak ot 0 aesintal eeaens Shee were 

standing on the line near the Cwmpark Ocean Collieries. 

wagons ran away and shunted into a blind siding. 

The defendants were committed for trial, bail. being allowed. 


Aytwerp Water Worxs.—A contract has been let for the 
construction of water works at Antwerp. The works are to 
be commenced forthwith. 


Crntrat Paciric Rattroap—The gross earnings of this 
t undertaking last year were 14,234,714 dol., as compared 
with 18,872,632 So in 1878, and 12,734,730 dol. in 1872. The 





net profits realised last year were 187 dol. as com 
with 8,214,908 dol. in 1878, and 7,207,985 dol. in 1872. The 
Central Pacific Railroad is the most productive half of the 
Pacific system. E 

Tus Lonpoy anp County Bawx.—At the half-yearly 
general meeting of the London and ing Com- 
pany, the report of the directors was showing 
net profits for the ‘lst December last 


helt year coring the 
amounted to 124,656/. 16s. 1d, sum, added to the sum 
Soonghht over Sats Hho let Coane weno 
9s. 5d. to be placed to the credit of the company. Out of 
this sum the directors recommended a dividend of pb 
cent., which, with the dividend declared last half-year, 

a total of 20 per cent. for last year. 
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the fire engine being set to work, of course without water, 
drives air into the jacket, swells it out, and keeps the man in 
a compressed a‘ which is continually renewed. The 
surrounding air cannot penetrate, being continually driven 
back by that escaping at the wrists and other a 
Once inflated, the blouse holds enough air for a man to 

able to breathe in it without di 
minutes, but it is necessary to continue working the pumps, 


in order to enable him to remain inside any 


APPLIANCES FOR ENABLING PERSONS 
TO BREATHE IN DENSE SMOKE OR 
POISONOUS VAPOURS.* 

By Carrarn Sxaw, = Officer of the Metropolitan Fire 


rigade. 

Numerous attempts have been made, both in ancient and 

— — to enable persons to = a ~ pa 
u smoke or noxious vapours, but very few e a : a to , msi n 
pliances employed for the purpose, even though apparently | time. When the lamp is lighted, air is introduced to it by 
successful duri experiments, hove sossived thes sanction of joes of a little pipe communicating with the inside of the 
permanent use. isons ve inv to persons dd » Ae 4 
to pass through the flames of a furnace at nearly white heat,| This smoke jacket is baw Arama tey Seg ge Roget! 
but they have been troublesome and expensive, and obviously | Vaults, stopping conflagrations in the of ships, and 
so seldom ey 0 hed a a ee dis- 
lay or public entertainment, that they have naturally 
allen below the level of practical criticism, and are only 
mentioned here as matters of scientific curiosity. 

Our great enemies in this way are smoke, and those in- 
numerable poisonous vapours created by intense heat under 
certain combinations well known to chemists, but too abstruse 
to be explained here, which we designate under the general 
title of mephitic gases. 

The vapours which we find dangerous probably include 
nitrogen, sulphuretted oe carbonic acid gas, choke 
damp, and numerous other defined and well-known 5 
but it is unnecessary to enter here into the chemical Etails 
or to be very precise as to the terms by which these vapours 
are designated in laboratories, as I mean simply to include 
under the general head of mephitic gases, all those vapours 
we meet in our business which will not permit respiration to 
continue within their range. 

To enable a man to enter into and remain in a place 
strongly impregnated with mepliitic or noxious gases, two 
courses are open. One is to supply him with pure air from 
an external source; the other to provide him with the 
means of filtering for himself such air as he finds, ad- 
mitting to his lungs only that which is pure and useful, and 
rejecting the rest. 

I will now endeavour to describe a few of the best known 
appliances for this purpose, including long breathing tubes, 
air bags and short tubes, smoke jacket, smoke cap, woollen 
filter, and fireproof ‘clothing, and I will take them in the 
yn ad here given, commencing with the long breathing 

ubes. 


and put on; but its drawback is, that it requires the use of 
an engine, or -—) and consequently is of no service to 
one man alone. For this latter reason, smoke jackets, al- 
though very effective for enabling us to get into convenient 
places for extinguishing fires, have very rarely proved of any 
avail for saving life. 

Wherever vulcanised india-rubber tubes are used for the 
purpose of conveying air to the | I should recommend 
very great caution, as it is undoubted that, at least in some 
cases, men have been known to suffer serious incon 
if not to incur considerable danger, from sey through 
this material. This is, however, a very trifling difficulty, and 
Ihave no doubt has only to be pointed out to be speedily 
obviated by improved construction. 

The Smoke Cap.—Another apparatus, and one free from 
the disadvantage of being ent on aid for its use, is the 
smoke cap, which is very light and portable, and can be 
brought into use in a few seconds by a man working alone. 

A smoke cap is an apparatus by means of which a man is 
able to breathe when working in dense or poisonous 
It partially closes the nose, and provides for the mouth a light, 
closely-fitting filter with valves, and for the eyes a com 
cover, which will act as a ion without obstructing the 
sight, the whole being capable of being put on and completely 

justed for use in a few seconds by the man who is to wear 
it, without aid from any one else. 

It is desirable that it should be strong and fit for rough 


for six or eight | hood 


The valve chamber is formed of a piece of best drawn brass 


tube 2 in. | and 2in. in diameter, with an upper and 
horizon 


; 
3 
: 
Be 


necting piece about } in. fitted on the end with a 
swivel screw to match ape 8 mouthpiece screw on the 


Each of the valve plates is fitted with three ebonite ball 

pond bad diameter, apap perfectly ey and with. 

ou on or rim in any part. 0} 

in the are ¥; in. in diameter, aS. aa 

seatings embrace at least one-third of the valves. The seat- 

i which are se 
are most 


special | as to allow leakage. The lowe A ee he eae 


by metal guards, which allow a in, for suction and a 
shade less for delivery. 

Above the delivery valves there is screwed on a nut or 
plate, which protects the valves and guards from injury, 
1s pierced round the edge with 28 for the escape of the 


— 

’ The filter tube is also of brass, of the same diameter as that 
used for the valve chamber, and is 4in. long. Across the 
w end inside there is soldered on a piece of fine copper 
re gauze with ys in. mesh, to prevent wool or other light 
substances passing, and over the lower end there is screwed 
on a brass ring or cap with a similar piece of wire gauze. 
The whole of the respirator is tinned its on lesgnened 


outside. 

The following parts of the respirator are screwed on to 
each other, and are therefore capable of being quickly and 
easily separated for examination and cleaning when neces- 


- The lower cap which has a female screw, and is. joined 
to the male screw on the bottom end of the filter tube. 

2. The whole of the filter tube, which has two male screws, 
the one at the bottom to take the cap, and the one at the 
top to 4 a female screw cut underneath in the cylindrical 
or outside part of the suction valve plate. 

8. The suction valve plate, which has two female screws, 
the one at the bottom to take the top male screw of the filter 
tube, and the one at the top to join a male screw cut on the 
lower end of the valve-chamber tube. 

4. The valve-chamber tube, which has two male screws, 





work, also that it should contain no delicate parts likely to 
sources several modes have been tried, among others what | get out of order, and no material parts inaccessible for im- 
were known as breathing tubes, one leading from the ex-| ™ediate examination. —_ 
ternal air into the mouth and nose, the other leading out-| Every one of these requirements may be separately carried 
ward from the mouth and nose, with a mouthpiece and nose | Out without much trouble, where the questions of time and 
valve <_< for the ee, in certain cases, ~ 4 
roved efficacious, but the working of it uires not on ¢ € e L , 
practice but an amount of sttentiva which i io difloalt t» the time available in our business for adjustment, have 
eep up, and when the inlet or air-pipe has to be very long, hitherto constituted very serious difficulties, which however, 
and to go round curves, the labour involved in bree ing is pore hoped, are now, to a great extent, if not altogether, 
sometimes considerable. this sho so I cannot | 0vercome. P 
say, as the pressure of the phar atmosphere ought to be| The filter, which separates the pure 
ample and more than ample to overcome the friction in the 
pipe; but it has occurred, and does occur, and therefore 
ought to be mentioned. Another application by these tubes 
is by means of a mouthpiece alone, with two openings, 
which can be closed alternately by the tongue, the nose bm 
stopped with a nose-pincers. This also has —- successf 
in very simple cases and for short peri ut it is evident 
that it would not do for our work and rapid move- 
ments. It is quite correct in principle, but is rosy best 


Long Breathing Tubes.—For supplying air from external 


















bination of the whole for rough work, and the shortness of 


mths font compl pparat issued was designed 
complete a) us as now was 

al mete wp ourselves in the workshops of the 
Brigade, and served as the pattern for those afterwards fur- 
nished by contractors. 


adapted, in ice, to the purpose for which it has been|', The smoke cap consists mainly of two parts, called respec- 
wats aad ‘a pendhy, to taalls ferent to teldibe tively the hood and the respirator. : 

under water in certain bathe which require the immersion |. The hood is made of the best dressed calfskin blacked, out 
of the head. Attempts have also been made to work with a | in sections, and closed with air-tight joints, each over- 
pipe leading merely from Ce pest gent to the ground, re eens extent ™ —— sec- 
ut ve been unsuccessful, w not unsuccessful | tions rong! together rows 
ead bag et Sregumners generally is his hands and | saddlers’ sti ee Cee ne 


on 
knees on such occasions, and then does not require the pipe, 
or if he is standing up, he has only to stoop down and 
obtain such clear air as may happen to be available. 
Air Bags and Short Tubes.—Another mode is to carry 
into the smoky place an inflated beg of air, with two tubes 
of the kind already described connecting it with the mouth, 
one tube leading from the bottom of the bag or reservoir, and 
the other to the top, the tongue acting as a valve. In this 
case the man inhales through the tube leading from the 
bottom, and exhales through that leading into the top, and 
the discharged air being warmed, and consequently lighter, 
remains for a time on top, and mixing with the remain- 
ing air, may be inhaled again several times. With such an 
apparatus working properly a man can remain in the 
foulest air several minutes, but it is obvious that he must 
be very caroful in the m the breathing tubes. 
ee Jacket.—One Hey Tanne pe 8 he bene 
supply of air to a person working in a smoky or vi - 
mosphere is that known for many ears in most English fire 
Feat Bees ale, abroed as the Blouse contre ocr dram pon few my 
apparei ‘eu de cave, or in some places as : ~~ sa in under ¢ 
apparel Pantin tron the omar of its suppeeel inventor. | ® tunic, so as to form an air-tight joint sufficient for the 
‘he smoke jacket consists of a blouse of cow-hide, pliable, a ace rte aay b : of 
ight, and mounted with a hood, which completely envelo ‘o the front of the hood inside is attached, by means 
set me It is mounted in front oF he fae a | round-headed brass rivets, a frame or piece of tinned sheet 
ir of eye-glasses, or a half cylindrical sheet of glass firmly 
to the front of ths heed, 60 that the wearer can see 
wares in the place to which ak gore and 
underneath the there can be, if desi a whistle fitted 
with a valve, which serves for giving si Straps and 
buckles, called bracelets, hold the sleeves round the wrists, and 
@ thong, called a cuissiere, or leg-strap, which is fixed in 
front, and, after passing between the legs, is buckled behind, 
prevents the blouse rising. It is, besides, held over the hi 
with a leather girdle, on the front of which a lamp can 
carried when required. On the left side is fixed a screw, to 
receive the corresponding screw of a hose which is of the 
same pattern as those of the fire engines, and communicates 
at the other end with one of these engines. The pump of 


with a piece I 

sheeting, a thin air-tight material w 

space, and, al h wide enough to allow the head to enter 

a away by the Pp RP tte ime 
lo 


of a hard wood mouthpiece, and on the outside with a male 
thread to take Gap obi ennai? of a respirator. The male 
screw to which this swivel is cou has cut inside it a recess 
Beg Bok serge By we ted os ae Seer ee 
tight joint when the coupling 1s screwed up. ¢ 

Chto duiente of about’ 4 in. above the mouthpiece 
there are fixed a pair of curved eye-glasses of the best clear 
glass, set with cement in brass rims with lugs, which are 
rere ner Awe to curved metal frames rivetted on the 
inside of hood. 

The senplester consiote of two parts, the vulve chamber end 
the filter tube. 





* Paper read before the Society of Arts. 
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the one at the bottom to take the female screw of the 

cylindrical of the suction valve plate, and the one at the 
to join the covering plate or top ca 

ss top nus or ep plate, which hes © female setow 

to receive the male screw at the upper end of the valve- 


rough usage can be put out of consideration ; but the com- | chamber. 


The charge for the filter consists of the following materials 
put in with the tube turned upside down, and, of 
removed :—Half-an-inch deep of 
deep of the same wool saturated wi 


fit 


fragments of lime, and about an inch deep of 
so closely as to fill every part of the 


fia 
i 


chamber, and they should be pressed down as tly as ex- 
shows to be com le with facility of breathing 
h them when in use. After this the lower grating 
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* See EnGInuEEING, vol. xii., page 404, and vol. xiii., page 116, 
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EN|GINEE RING. 





[Fes. 5,,1875:: 





The trials with the gins were fully described in the articles 
above mentioned, but it may be worth while to describe once 
more, very briefly, the way in which they were conducted, 
The gins, furnished for the —_ by various manufacturers, 
were set up in the ay Ta essrs. Percival and Patteson, 


of Jersey-street, Ancoats, Manchester, and each gin was under 
the ay ha a deputy. Dr. Forbes Watson had 
provided himself wi necessary quantities of all the chief 
varieties of Indian cotton in the raw tute, and a known amount 
of each kind of raw cotton was passed through each gin. The 
time consumed in each operation was accurately and the 
weights of the resulting fibre, seed, and waste were determined 
and recorded. When all was done, the ginned samples were 
carefully placed in sealed bags, distingnished only by a number 
and letter. Duplicates of thee were also prepared, as 
well as closed envelopes, each of w contained the facts 
about each sample— namely, the Indian district from which it 
came, and the gin through which it had passed. ese en- 
velopes were deposited at the Manchester end Salford Bank, 
and, until they were opened, it was impossible for any one to 
ascertain anything about any of the samples, except that it 
bore a certain letter and pin: A The next step was to select 
the forms of gin which had manifestly done best in the com- 

ition, and to send them to India, in order that tfials might 

made there in the same manner upon cotton in a more 
recent state. This was done under the careful superintend- 
ence of Mr. W. Bowden, who had assisted Dr. Forbes Watson 
in Manchester. 

The trials thus conducted left on hand 150 samples of Indian 
cotton, all of which had passed through presumably good gins, 
and it then became necessary to determine the value of each 
sawple, In the +o market the valuation of cotton is effected 

brokers, who die the fibre according to certain tradi- 
tional usages, and then pronounce authoritatively upon its 
merits and upon the price which it should bear. The manu- 
facturers also, who are, of course, the chief buyers, are accus- 
tomed to go through a similar form of examination, as a means 
of reconciling themselves to the amounts which they are called 
upon to pay. Dr, Forbes Watson's first proceeding was to 
invoke the aid of the Liverpool Cotton Brokers’ Association, 
and also of certain leading manufacturers, and these gentle- 
men most kindly and li ly undertook to examine and 
value, without remuneration, the numbered and lettered 
samples which were submitted to them. 

The results of this examination showed that the teste upon 
which brokers and buyers had been accustomed to rely were 
in great-measure fallacious, The valuers had been forewarned 
that a certain number of duplicate samples would be sub- 
mitted to them; and they were, probably, extremely careful 
in their work. But when the sealed envelopes were opened, 
and the facts about the cotton were compared with the valu- 
ation, it was found that scarcely any two valuers had attached 
the same price to any sample, and that some had attached 
different prices to the portions of the same sample which 
came to them in different bags. It was plainly necessary 
that some more trustworthy method of proceeding should be 
had recourse to, and for this purpaes it was determined to 
manufacture yarn from each of the saniples, to determine the 
amount of waste yielded by each, and the breaking strain of 
the yern which was produced. . The.mill of Messrs, Percival 
and Patteson was again put in requisition, the necessary 
machinery was supplied through them, and the operations, 
which aze still in progress, were begun on the 16th of De- 
cember. The makers of the various gins were invited to be 
present, end the Manchester Chamber of Commerce was 
authorised to give admission to any other persons who might 
desire to attend. 

The process of converting ginned cotton into yarn is a 
somewhat elaborate one, which it would be difficult to describe 
in detail by words alone, but which is sufficiently simple and 
intelligible as far as principles are concerned. ‘The fibre, which 
has been com S SENS 2 Sek plans. Cases) © 
machine called an opener, in which it meets with a revolving 
vertical shaft, with ing discs and arms, and with a 
strong carrent of air by a fan, with the result that 
it is shaken and knocked about, and is delivered at the outlet 


uantity pread out upon 
ength of movable ee 4 which it is carried 

« A is phe Pihrough this > ars inch of the 

ve. As it is groove i 

on receives aout sixty beats from a horizontal bar, which 
forms part of the peri of a rapidly revolving wheel. The 
fibre is dragged out by the blows, and is submitted to the action 
of a current of air, which carries itjon to a delivery roller. 
b i revolving wheel is 
pp ot on to inkl ¢ aang agen anemone of, blows than the 


t Keven the cotton, and fo spread out inte Igor of ua 


thickness. the second delivery roller a er series 
of sollere (0 mr perenens so Secsnvent ihe lesting Jape inte & 
a oe “lap,” in w ne oe eh en Soe ond 
single scutehing machine, is again rolled into a lap, whi 
io then carried to the eandia, engine. 2 

The carding engine of several and 
small, which are infinite numer 


yen @- Thaslines in sondived take Cll conn, in 0d 
it is coiled by the action of the last wheel ov i 


er 
passes. The and single scutcher and the 
machine resemble Ke anenes ta grida 
which dirt falls by gravitation; so that the sliver consists of 








cotton only.: Is i in fact, the first germ of the yarn, and the, 
hole purpooaf the suergueot operations so ertahit to 
foes. tha sachinnsy to simply. thie aliven, ataste i to about | 
100 times its original length, i 


As the film passes away from the comb of the carding engine 
to the opening at arbleh, ih geertpe te separ ikeehagnatan. ite 
com renpeperenrs is broken by a number o ppnane white 
8 “neps.” These neps resemble the knots which 
may be made by trying to pull one piece out of a mass of 
tangled string. Neps are a great trouble to manufacturers, 
because they check the free twist of the yarn, which thus 
becomes im ly tight and. small, i on either 
tide of them, while the nep itself.is at once.a w 
a hard projection. It is manifest. that the tendency to the 
formation of neps, which is inseparable from a process of 
pulling at a mass of tangled fibres; would beincreased by any 
circumstance which roughened the surface of these fibres and 
rendered it less easy for them to slip. Such. circumstance 
would be the use of a faulty gin, by which the cotton was 
unnecessarily or cut; and hence the number of ne} 
in a given quantity of film from the same coding engine will 
be a very ~yoy element in the ultimate judgment upon 
the merits of the gin through which the gates hee been 
passed, especially when it is remembered that a lar, ro- 
portion of the neps may have been formed in the giniteelt. 

The rope of sliver, as it is delivered from the carding engine, 
is of unequal composition —a given length containing an un- 
certain quantity of cotton, in an uncertain state of compression. 
In order to prevent corresponding inequalities in the yarn, the 
sliver is subjected to the process called “drawing,” which is 
three times repeated. In the drawing machine six ropes of 
sliver are made to pass together between rollers, and are ré- 
combined into six ropes of the.original length, which, again, 
are similarly treated. The process is repeated a third time. 
and in Ramey Ramer are so intermixed that their in- 
equalities neutralise each other, and a nearly uniform result is 
obtained. When sufficiently drawn, two ropes of sliver are 
slightly twisted together in the “slubbing frame” into the 
foundation of Somes and the loose threads thus obtained 
are combined and finally twisted in the “intermediate” and 
“roving” frames. Lastly, the bobbins are carried to the 
- throstle ” frame, where the yarn is wound into hanks, and 
the manufacture is then completed. 

The whole of these processes are now being carried on: at 
Manchester, under precautions which will insure. that all the 
results obtained are tested with mathematical exactness. The 
unit of manufacture, so to. speak, is 201b. of ginned cotton ; 
and Dr. Forbes Wateon has obtained a set of mean or average 
standards by mixing together equal quantities of cotton from 
each gin of the same class, and then taking out 201b. from 
the result. When these standards have been worked up, the 
samples from each gin will be treated separately. 

method pursued is to start with perfectly clean ma- 
chinery. Twenty pounds of raw cotton are then into 
the opener, 7, —y- of emer cotton is and 
placed in a bag, every scrap of waste is swept out from 
po of — enlisted and put into oe re » The 
ry is su in succession, and wi same 
precautions, to the scutching processes, and one-half of the 
resulting “lap” is passed through the carding engine, the 
other half being sealed een: further i- 
ments, if the need for them should arise. The portion whi 
has been carded ae and reeled into hanks; and 
at every frame every ay waste is collected and 
preserved. As the film leaves the last roller of the cardin 
engine, a layer of it is lifted up on the surface of a blackened 
card, six inches square, on which the “ neps” may be counted. 
These specimens are covered by glass, mounted, and sealed. 
The greatest care is taken to prevent the accidental admixture 
of samples, and the general effect will be that each 20 1b. of 
cotton will be spun by itself. When the results are ripe for 
investigation, it will appear where each sample of cotton was 
grown, how it was ginned, what it has suffered or wasted in 





every individual stage of the manuf process, and what 
ee eae -. In order to test 
the quality, a of known size will be subjected to a 


breaking strain in adynamometer so constructed as to measure 
the increase of length by stretching as well as the power of 
resistance ; and the valuation table also ides for a record 


ee ee ae and to the seal and energy of 
Dr. For t i 

growing industry is of incalculable importance; and there 
san be httle doubt that Lameeshire, ase matter of were habit 
end prejudice, and for want of accurate investigation, baa been 
turning her back u good qualities of the vast and cheap 
supply yielded ‘indie, te order ¢ e American 
ne ee py represent a fancy estimate of its value. 
— Times. 


FOREIGN AND COLONIAL NOTES. 
t of 
aacrlel fs dees precy wes tas Ry kee 
Pacific Railroad; these ts will not, however, be reached 
until some pinta Br owe have been be The 
directors anticipate pp Poe deliver this 
coal in San Francisco over the low grades of the Southern 
Pacific at the minimum cost for transportation. 
American Puddlers—At the Harrisburg Rollin g Mills, 
4.10. dols. to 4.60 doles. 





the puddlers are now receiving 





per ton. Since the Jay Gould panie of September, 1878, the 





price for making a ton of puddled iron has fallen from 7 dols- 
ton to the rates just na The highest rate ever 
tot $10 tok pee ‘ada am 


A New Zealand Steamer.—The Result, screw steamer, 
at Auckland; New Zealand, by Mr. W. Holmes, has re- 
been launched. She isa prétty model. She was built 
to the order of Messts. Baxter and Light, of Napier, and her 
dimensions are as follows: over: all, 67.ft. 2 in; 
beam, 13 ft. 1 ins; depth of hold, 6 ft, 7 ins - 
in 


Railways in Western Australia.—The first ‘sod of ‘the 
first railway in Wéstérn Australia was turned by Governor 
Weld, October 22, 1873. ‘The line is 300 miles north of Free- 


mantle from Geraldtown, the principal seaport of Champion 
Bay to the mines in that district. 

French Mechanical Industry.—The value of the work 
received and executed in 1874.by MM. Cail and Co., the 
eminent engineers of Paris, was estimated at 800,000/. The 
new year opens with orders. for work on hand to the esti- 
mated value of 280,000/. The profite.of the central works, 
combined with those of the branches at Brussels, 


Douai, 
P®| Denaip, and Valenciennes, amounted last year to 81,2002. 


in round figures. Of this sum, however, no less than 33,6002. 
reverted to the managers in pursuance of the statutes. ‘The 
shareholders will receive altogether 47,600/. in dividends for 
1874. 


The San Francisco Mail Service—A public meeting has 
been held at ‘Sydney, New South Wales, to promote the 
establishment of a monthly mail service between Sydney and 
San Francisco, calling at Fiji and Honolulu only. A depu- 
tation has also had an interview on the subject with Mr. 
Parkes, the Colonial Secretary of New South Wales. Mr. 
Parkes replied in somewhat vague generalities, but assured 
the deputation that the Colonial Government would endea- 
vour to secure the best possible service at the cheapest pos- 
sible rate. 


Southern Pacific Railroad.—The Southern Pacific Rail- 
road Company has completed 278 miles of its system. The 
net profits realised by the company during the year os 
June 30, 1874. amounted to 699,064 dols. as compared wii 
576,572 dols. in the year ending June 30, 1873. The working 
expenses were reduced in 1873-4 to 39.80.per cent. of the 
receipts, as compared with 44.30 per cent. in 1872-3. The 
company’s rails have now been extended to some of the San 
Francisco wharves, so that ships can be unloaded direct into 
ite trucks. The organisation of the Southern Pacific Railroad 

was effected in October, 1870, by the coneolidation 
of the following companies :—The San, Francisco | San 
Jose, the Southern Pacific, the Santa Clara and Sayaro, and 
the California Southern. The land grants of the Southern 
Pacific are valued at 30,000,000 dols. 

— Coal.—The production of coal in Belgium in 1878 
was 15,778,400 tons. In this total the eeaeen of the 
Liége district figured for 11,652,953 tons, the Liége group of 
collieries extracted 3,674,578 tons, while the province of 
Namur produced 450,870 tons. 


Remembering Old Workmen—The shareholders in Cail 
and Co., the great Parisian mechanical company, have voted 
10002. for distribution sevens Se sompeny 8 oldest workmen 
or those having the largest 

Canada and the Centennial—It is-understood that the 
Government of the Dominion of Canada has decided to take 

art in the Centennial International Exhibition, which 
Fito be he next year at Philadelphia. 


Steam Power in the Hainaut.—In 1873, the amount of 
steam power at work in the important Belgian coal mining 
district. known as the Hainaut was 62,730 horse power. The 
coal production of the Hainaut in 1873 was, according to an 
official estimate, 11,652,953 tons. 

Mechanical Industry at Ottawa.—The whole of the 
machinery at the Victoria Foundry and Machine Shops es- 
tablished at Ottawa by Messrs. Blaisdell, Merrill, and Carrier, 
with the exception of a large steam hammer, is driven 


water-power. A ing machine has been recently erected, 
which is said to be the machine of the kind in the 
Dominion. The have also a self-acting lathe, capable 
of turning shafting 21 ft. long, and having 48 in. swing, and 
capacity for ten tons. The steam hammer already mentioned 
was made by Messrs. Ferais and Mills, of Philadelphia. The 
works are now making a pair of steam engines of 80-horse 
for Messrs. Batson and Currier; and preparations are 
made for commencing the manufacture of printing and 
other presses, and heavy machinery of various kinds. 
Pennsylvanian iding.— At the Delaware River Iron 
po tear g and Engine Works, ten vessels are now afloat— 
six monitors, three see, a ee of 1200 tons. 
The monitors are to be broken up, the sloops of war are being 
fitted out, and the ship is bein uipped for the Southern 
trade. are also three other ships on the stocks. ~ 


pleted and opened for traffic. . Bwin isthe manager 
Sppuinted by the Dominion Government 

The French Iron Trade.—This trade continues dull. The 
new year has brought with it hittle improvement. 


r. ’ 
ilway, has arrived at London, Ontario, in order to take 
UF the enginesni cat of the Landen, 
and line on of Seah I) oteme Reteey Cows 


Tired, sod Brace Hine hes bee formally ed kmooes 
rey, ruce nD 0} ‘ i 

of the i Canada Central and the Northera 
Colonisation Railways is to be held shortly at itreal, in 
order to for a junction at Ottawa and running 
of the trains of the Northern Colonisation over the Canada 


Central. It is pcssible that a consolidation of the two roads 
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WEAVING.—No. XVII. 
THE JACQUARD APPARATUS. 


In articles XV. and XVI. we have shown that the 
Jacquard machine is simply a frame containing a 
re of wire hooks, an soase Dente eae be raised 
in an uired number or 0: corresponding to 
the tarp threads to be raised for the passage of the 
shuttle and the formation of the patterns to be woven. 
For instance, when the selected hooks are raised, 
they also raise the warp threads to which they are 
connected, and after the shuttle has been thrown 
through the shed made thereby, the hooks are 


Fug. 145 




















28°13 Y3°°S) “one 








lowered to their former or normal position, and a 
fresh selection is made for the next throw of the 
shuttle. Thus the operation consists of two move- 
ments, viz., raising and then lowering the hooks. 
Now, if the machine be made so that one set, or 
selection, of threads are being raised at the same 
time that the last used selection were falling, then 
double the speed, as well as other advantages would 
be derived, and the apparatus would be more 
adapted for power-loom papers. It is the at- 
tainment of that object that given rise to far 
greater complication in the construction of the appa- 
ratus than in.the common form y described, 
as will be hereafter shown. 

Before the paper duty was taken off the cost of 
cards was far more severely felt than at the present 
time, and many attempts were made to substitute 
other materials and contrivances to avoid the ex- 
pense. Bands of thin paper were tried, and several 
other methods, which we shall hereafter allude to, 
but at the present time, owing to the reduction of 
cost, it does not appear likely that any contrivance 
will supplant the ordinary cards, and these are used 
both in single and double-action machines with per- 
fect success. 

We purpose now to show the action of the com- 
mon form of the machine, and the different ways it 
is applied, when the purpose of the various modifica- 
tions above alluded to will be easily understood. 

Fig. 143 (see ante page 24), as before mentioned, 


shows the common hand loom mounted with a 400- 
needle Jacquard, such as is generally used for the 
production of the rich figured silk used for gentle- 
men’s scarves. 


The cloth is woven in widths from 











24 in. to 36 in., but we will assume it, in this instance, 
to be of the narrower width. The number of 
threads vary considerably, but 400 threads a in 
in width is a common n , and that would amount 
to a total number of 9600 threads—exclusive of the 
selvage—in the narrow width of 24 in. 


If each of these threads was vided with a 
separate hook it would of course take 9600 hooks— 


a number quite unknown in practice. But whenever 
a loom is supplied with a separate hook for each 
bee thread it is the most — and is capable of 
producing every form of design. In France, por- 
traits rivalling fine engravings are frequently pro- 





Fig. 150 





duced by such machines, and the well-known 
Coventry book-marks are woven in a similar manner. 
The loom is therefore comparatively perfect when 
each thread has a separate oak But as this could 
scarcely be carried out in practice various means 
are adopted to make the loom as effectual as - 
sible with the smallest number of hooks. The 
various ways of doing this may be divided as 
follows : 

1. A repetition of the same figure. 

2. A repetition, by reversing the figure, as in 
weaving the two opposite borders of the cloth. 

3. The use of compound harness as already de- 
scribed in Fig. 112 (see page 337 of our last volume). 

4. A modification of the compound harness called 
the “‘ split harness.” 3 

5. Various combinations of the above systems. 

Now it will be evident that the most perfect loom. 
—so far as its capability of weaving elaborate 
figures is concerned—is the most simple, for it 
merely consists in having a separate hook for eve: 
thread of the warp, and no complication exists suc 
as is found in the systems above alluded to. But 
such looms are only adapted for special use, as 
above stated. Therefore the usual application of 
the Jacquard machine to the loom is by one or more 
of the systems mentioned, which we now en- 
deavour to show in as simple a form as possible. We 
shall, therefore, only represent one row or line of 
hooks in each case, so as to avoid the complication 
that a representation of eight or twelve rows would 
give rise to. We shall, also, show the hooks in the 
most direct position to connect them with the w 
threads. For instance, on referring to Fig. 143 it 








will be seen that the Jacquard is placed with the 
cards hanging over the side of the loom, but in 

wer looms Oe corte eR hang over the warp. 

ese positions require a different method of con- 
noodling the lenahis or. conse frien, the hooks to the 
warp in order to bring them in consecutive 
order, and to make the arrangement as direct and 
free as possible. There are many ways of tying-up 
the harness to effect this, and t names are 
aren to them, such as the “‘ London tie-up” and 

e ‘‘Norwich tie,” all to the places where 
they originated or were in use. But what- 
ever method may be adopted the most direct plan is 


Fig. 182. 


always attempted, and tying up the harness—or 
‘building the monture” (mounting of the loom) 
—often gives rise to a considerable amount of in- 
genuity on the part of the designer and weaver— 
or the perforations of the cards must follow in con- 
secutive order the tying-up of the harness, and 
sometimes this order runs longitudinally—row after 
row—upon the cards, and sometimes vertically. 
This, however, in no way affects the principles upon 
which the matter depends, although it is necessary 
that it should be stated here before showing the 
action of it in detail, The harness used in silk 
weaving is made of fine specially made thread, and 
soap-stone or French chalk is sometimes used to 
prevent the friction of the threads from wearing 
them away, and at the.same time to prevent them 
sticking together, and causing defects in the weav- 
ing. Strong thread is used in power looms, and if 
is usually dressed so as to resemble cat-gut. This 
is effected by dressing or soaking it, the principal 
ingredients being linseed oil, tallow, and bees’-wax, 
with other things, according to the experience of 
the harness builder. When so a 


will last for several years, and wear exceedingly 


Fig. 144 


machine and 


resents an end elevation ofa Jacquard 
ess, and Fig. 145 is a front eleva- 
tion of the same. It con 40. and each 
hook is connected to one thread only of the warp, 
excepting the two hooks which are used for forming 
the selvagés S S. 
They rest upon the bottom board of the Jacquard 
B, which is the only n of the machine neces- 
sary to be shown, and the leashes which are attached 
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to the hooks pass through the board to the comber- 
board C, where hey sty See peseen Secugn in the 
order required for the warp. The mails are shown 
at m, and the lingoes or weights at 7. In Fig. 145 
it will be seen at D D that the leashes descend in 
consecutive order, from ] to 40, but the hooks 4 / 
being arranged in four rows, require some means to 
connect them in the most direct manner to suit the 
consecutive order arranged in the warp. In this in- 
stance the hooks are numbered, as shown, Fig. 146, 
which is a plan of the board B, upon which the 
hooks rest, and Fig. 147 is a plan of the comber C, 
through which the cords pass. Now, by comparin 
the figure 144 to 147, in which all the letters a 
figures refer to the same parts, the connexion of the 
hooks with the mails to govern the warp may be 
traced. 

It follows, therefore, that if any of the hooks are 
raised they will also raise the corresponding wa 
threads, and the figure upon the cloth will be form 
according. Fig. 149 shows a design or piece of cloth 
that could be woven by the harness—the black 
squares may represent the warp, and the white 
squares the weft—and by raising the hooks ac- 
cordingly the cloth may be woven. The design 
shows the extent of 23 cards, and 13 warp threads 
are raised, as shown, exclusive of the selvages. 

On the design will be noticed the small circles on 
the squares, ‘These are merely placed instead of 
shading the squares, in order to show that these in- 
tersections are the necessary intersections called the 
‘* ground” to give firmness or bond to the cloth, and 
they are shown so as not to interfere with the rest 
of the figure, In this instance the intersections repre- 
sent an ordinary eight-leaf satin ground, and the 
cards would require to be perforated for each of the 
intersections, A twill or satin ground of any other 
kind may be substituted, but fresh cards would have 
to be made or ‘‘ cut.” In compound harnesses the 
ground is formed by self acting means, as we shall 
presently show. 

The selvage cords are attached to the hooks S §, 
and these hooks are raised alternately, as may be 
observed at S S, Fig. 149, and form a plain or 
‘* tabby” selvage. Only two threads are shown on 
each selvage, but it will be apparent that any number 
may be used by simply veer y | in proper order 
more leashes to the two hooks S S$. 

Fig. 148 shows on a larger scale one method of 
attachment of the mail to the leash, &c. 

It will now be evident that when many thousands of 
warp threads are used that other means must be used 
than to provide a separate hook to each thread. In 
weaving figured stuff cloths, which have from 60 to 
70 threads, and in many other fabrics, the harness 
of a number of threads is attached to each hook, 
and in this way the pattern is repeated six or eight 
times across the surface of the cloth. Fig. 150 shows 
a harness of this kind, in which ten hooks are used, 
and where the pattern is repeated four times. 
R RRR, and Fig. 151 shows its effect upon the 
cloth, for whatever figure is formed upon the cards 
it would be repeated four times on the cloth. 

In this instance we have only shown one row of 
hooks 4 4, an end elevation of which is shown at 4’. 
The leashes R R are attached to the neck cords as 
shown enlarged at N’, where it will be seen that the 
leashes R R are stitched together in a flat form, to 
allow of their being raised without obstruction from 
the adjoining necks. The selvages are formed in a 
similar manner asin Fig. 145. 

Fig. 152 shows what is known as a point harness, 
and consists in twisting or reversing the leashes in 
such a manner that any design consisting of two 
similar parts, such as a diamond or square figure of 
ashawl, may be woven by merely cutting half of the 
design or one border upon the cards, ‘This will be 
understood by reference to Fig. 153 at P, which shows 
the effect the point harness would have upon the de- 
sign, shown at Fig. 151: In this arrangement it will 
be noticed that all the hooks have two cords each, 
except that which governs the centre «r point leash, 
which is a single leash to which the others converge. 

At F Fig. 152 it is shown that the same hooks may 
be attached to a separate warp or piece of cloth, and 
it is in this mode of separation that ribbons, &c., are 
woven, or where narrow figured stripes are inter- 
woven with plain weaving. Thus the effect from 
one set of hooks, Fig. 152, is shown at Figs. 153 
and 154. 

In the next article we intend showing the com- 

und harness, in which the extent or power of the 

acquard is greatly extended, 


Lanrapor.—It is stated that the English Government is 
about to make a complete survey of the coast of Labrador. 








PARLIAMENTARY PRIVATE BUSINESS. 
iN THREE PHASES, 
Tue BiLy in THE Lorps. 
( Continued from 63). 

Wiru reference to opted i ay nn AE to a land- 
owner's petition against a Bill, a few general re- 
marks may not be out of place here. It sometimes 
happens that all the land taken for a railway in a 
country parish belongs to one man. If he is in 
favour of the line, the opponent’s chance is hopeless 
among his tenantry, and a speedy retreat may 
safely be sounded from that neighbourhood. On 
the other hand, if he is against the railway, nothing 
can be easier, his signature is the key of the parish 
so far as the petition is concerned. Sheep do not 
obey the tinkle of the bell-wether more docilely 
than do sylvan agriculturists follow suit when the 
lord of the manor leads. In a good hunting or 
shooting country the residents hate railways as a 
rule, and their signatures are safe to aman. A 
country town, too, is a pretty sure field for some 
support ; party spirit is always rife there, and an 
A requires no further inducement to commit any 
act than the knowledge that he is opposing a B in 
doing it. 

But it must always be borne in mind that land- 
owners’ petitions are broken reeds for bond fide 
ps nargvep: to rely upon. Every man has his own 
object in signing, and is open to terms from the 
promoters, Many a good fat petition which entered 
the committee room with aldermanic proportions, 
dwindles to a lean and slippered pantaloon when 
confronted with that awful document the ‘ requisi- 
tion to withdraw signatures” from it. 

Instances have come to light where persons em- 
ployed in obtaining signatures to petitions have in- 
duced people to sign by misrepresenting the object 
of the petition, and declaring it to be for or against 
the Bill, as best suited their purpose. Although 
this may ae very clever at first sight, it has the 
unpleasant drawback of having occasionally involved 
both the perpetrators and their employers in a great 
deal of unpleasantness and trouble. Considering 
that the gain is so small, and the risk so great, 
one cannot understand how any sensible man could 
lend himself to such a practice. 

Petitions in favour of a Bill are supposed to have 
great weight in the Lords, no case Thies complete 
without them. The general inhabitants of a district 
(except those interested in the land required) are 
always in favour of a railway, whether it is a new 
line, an extension, or a competing P Peroatiis v= the 
conscientious quack doctor's pills, if it does no good 
it cannot do much harm. Signatures to petitions in 
favour of a Bill come in by the thousand from 
populous localities. 

e Bill now proceeds to second reading and com- 
mittal. ‘This used to be a more favourite stage for 
oes in old times than at present; instances 
of its success, however, are not wanting, even 
within the memory of the youngest Parliamentary 
practitioner. 

Another circumstance with reference to second 
reading in the Lords is necessary to be kept in 
view. It is customary with the chairman of com- 
mittees early in each session, to name the latest day 
on which the House will allow a private Bill brought 
from the Commons to be read a second time; the 
date is usually fixed about the middle of June, and 
arare commotion is occasioned as the day of doom 
approaches. Outside arrangements are precipitated, 
Standing Orders are suspended or clipped of their 
fair proportions in the lower chamber, and an 
amount of hurry and indecorum sets in, highly 
scandalising in the estimation of staid and methodi- 
cal members. 

Unopposed Bills are usually committed for a day 
immediately following the second reading. Those 
Age are referred to the Committee of Selection. 

ese latter Bills are huddled together in one 
schedule without regard to locality or relative bear- 
ings, and a list of them appears daily in the votes 
issued by the House. 

The appointment of committees is conducted bat- 
like, in the dark. No panels are furnished warning 
members when their attendance will be required, as 
in the Commons, but ten, fifteen, or twenty peers 
are bagged occasionally, according to the number 
wanted. Committees are formed of them, anda 
notice intimating what Bills have been referred is 

ted up outside the committee clerks’ door, which 
it behoves promoters to keep a vigilant eye upon, 
as will presently be manifested. 

The interval between the appointment and meet- 
ing of committees in the Lords is so short that Parlia- 





mentary agents are obliged to have clerks in waiting 
every evening during the sitting of the House, in 
order to give their clients the earliest possible notice, 
fora committee before whom witnesses from the 
confines of this or. either of the sister kingdoms 
would have to attend might be appointed or Tuesday 
night (after time) to sit on the following 
Thursday at 11 o'clock. 

The present writer remembers an instance where 
a Bill relating to Carlisle was appointed one even- 
ing for consideration on the next day. The news 
reached his firm about 8 o’clock p.M., and counsel 
had to be instructed, and witnesses summoned from 
the district between that time and 1] o’clock the 
next morning. 

Another notable feature of the proceedings is that 
no notice is given for the consideration of separate 
Bills, as is done in the Commons, hence all the wit- 
nesses connected with every Bill in the group (say 
a dozen or twenty witnesses to each) are expected to 
be ready at the moment the committee sits, and to 
remain in attendance until the Bills preceding theirs 
have been disposed of. 

And now the committee is about to assemble, and 
previously to its doing so counsel and parties wait 
outside the committee-room door, the following 
scene being frequently produced, 

A large number of Bills are ineluded in the 
group about to be considered ; one of these occupied 
a committee of the House of Commons near upon a 
month, about fifty witnesses being called on either 
side, Other Bills were under consideration for 
shorter periods, varying from three days to a 
fortnight, each bringing its attendant train of 
supporters and opponents. This vast multitude 
is now crowded into a passage about 8 ft. or 
10 ft. wide, and extends right away half up 
the corridor in one direction and across the hall in 
the other. In the midst of this crowd stands, or 
rather oscillates, a member of the police force, whose 
vocation consists in making a hole sufficiently large 
to insert one noble lord on his way to the committee 
room at a timé, and whose oratory is confined to 
three words, ‘‘Stand back, gentlemen,” which, 
although little to say, is a great deal to comply with, 
considering there is no ‘‘ back” to stand in. 

However, all our endurances in this world end 
some time or other; after awhile the peers arrive, 
the door of the committee room is opened, and 
counsel and so much of the crowd as can be squeezed 
in are admitted. 

The first idea that strikes one on entering a com- 
mittee room of the House of Lords is that we have 
accidentally stumbled upon one of the chambers at 
Madame Tassand’s collection of waxwork. Every 
figure present, even to the messenger in attendance, 
is so bolt upright, and exactly what it ought to be 
under the circumstances. e greater number of 
these committees sit at the height of the summer 
season, which, taken in connexion with the crowd 
in attendance, engenders an atmosphere little short 
of boiling point, and not inconveniently odorous. 

But for this a committee room of the House of 
Lords opens a congenial soil to a lazy man. Ques- 
tion and answer fall upon the ear with a dull rippling, 
but not unpleasant monotony. Politeness, too, is 
there in its glossiest dress suit, and upon its very 
best behaviour. Counsel and witness fight with 
gloves on. ‘Do you make that statement to a 
committee of the House of Lords,” sounds much 
better than ‘‘ Remember, sir, you are upon your 
oath, and laying yourself open to a prosecution for 
perjury.” Languor is the prevailing influence, and 
every member of the assembled community (on the 
— side) seems open to a wager that he will be 

ast asleep standing within the next five minutes. 

Neither are the committee free from the effects 
of the weather. 

Itis no uncommon thing on entering one of these 
rooms to observe a peer of the realm bowing or 
nodding to you in the most affable manner possible. 
This, no doubt, at first sight seems highly compli- 
mentary, and impresses one with a favourable notion 
of aristocratic company ; but presently a lull in the 
proceedings explains the whole affair. With a violent 
jerk the noble lord brings his head into its proper 
position, and after looking cautiously round, says, 
with patrician blandness, ‘‘ He is afraid he hardly 
caught that last answer; would the shorthand writer 
kindly repeat it,” which request is immediately com- 
plied with. His lordship pays intense attention to 
the proceedings until the atmosphere gets the better 
of him again, when he sets off nodding as politely as 
ever, 

A committee of the House of Lords consists of 
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five peers, and although committees differ vastly 
from each other according to their component mem- 
bers, they all strike one as bearing a strong family 
resemblance in this respect—that they value time 
above all other earthly considerations, and regard 
the slightest waste of it as a sin of the most heinous 
kind, Counsel, too, seem to shape their tactics upon 
different principles here to those adopted elsewhere, 
and very interesting is it to those who have fol- 
lowed a railway Bill through the lower house to 
observe how ingeniously the arguments of the oppo- 
nents are sometimes toned to suit the altered cir- 
cumstances, the before-mentioned British public being 
the idol to whom the cup of incense is principally 
dedicated. Thus, ‘‘ Your lordships are asked to 
sanction a measure involving the outlay of an enor- 
mous capital, without evidence of a “-; shilling 
having been subscribed towards it. ill your 
lordships incur the responsibility of putting into 
the hands of these gentlemen (meaning, of course, 
the unfortunate ‘ first directors’) a marketable com- 
modity to be hawked about and sold to the highest 
bidder? No; your lordships will bear in mind that 
it is to your right honourable House the country 
looks,” &c. Then the other side answers that all 
this is amply provided for by the deposit of thirty or 
forty thousand pounds, which becomes forfeited if 
the line is not made. 

The contention against amalgamation Bills assumes 
that they are contrary to public policy, and destroy 
that wholesome competition which is the life of 
British trade, and the foundation of the country’s 
greatness. This, again, is met by evidence showing 
that wherever competition at present exists, uniform 
rates of charge are adopted by agreement between 
the competitors. 

But the culminating cases are those which turn 
upon agreements between the leading companies. 
These documents have been bones of litigation 
from the Adam of railways to the present day. No 
two lawyers ever yet gave the same reading of the 
same clause (looking at it, of course, on behalf of 
opposing clients). Decisions of courts of law have 
been ruling precedents for years, and then set aside 
by the Court of Appeal. Knowing all this, it is 
highly edifying to observe how these matters are 
sometimes polished off when they come here. 

We remember a case which turned entirely upon 
one of these agreements. The committee, at an 
early stage of the proceedings, passed that portion 
of the preamble of the Bill which affirmed that the 
railway would be of local and public advantage. 
The only point remaining to be settled was that 
raised under the agreement, and this centred upon 
the construction of the term “district” as intended 
by that document. 

Unfortunately, the Bill before the committee con- 
tained a clause referring to a ‘ district board of 
works” for one of the parishes included init. A 
noble lord fastened upon this, and argued it was an 
admission that one part of the scheme was a district, 
and if so, how could the other half be anything else? 
The promoters lost that Bill. 

(To be continued.) 
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Reports on the Vienna Universal Exhibition of 1873, Pant IL. 
Presented to both Houses of Parliament by Command of 
Her Majesty. London: Printed by George E. Eyre and 
William Spottiswoode, for Her Majesty’s Stationary Office. 
[Price 7s. 6d. ] 

THE second Part of this series of Reports, now before 

us, isa volume of 891 pages, of which 349 pages 

are devoted to official reports proper, while the 
remainder consists of an appendix containing 
technical papers on special sections of the exhibi- 
tion, contributed by the editors of this journal. Of 
the official reports the first is by Dr. John Anderson, 
and treats of ‘‘ Machine Tools, Textile, and other 

Machinery.” Dr. Anderson has divided his report 

into two parts, the first dealing with the general 

lessons taught by the collection of machinery at 

Vienna, and the second describing more in detail 

such exhibits as deserved special notice. The con- 

clusions drawn by Dr. Anderson from an inspection 
of the exhibited machinery agree closely with those 
we have ourselves expressed, and we find him re- 
gretting, as we have done, the poor display afforded 
by Great Britain in some sections in which our 

manufacturers were specially qualified to take a 

leading position. The comparisons drawn by Dr. 

Anderson between the exhibits of various nations 

at Paris and at Vienna are of much interest, and 














his remarks generally on the special point of me- 
chanieal engineering practice in different countries 
deserve to be carefully read. We are especially 
glad, too, to find Dr. Anderson urging the necessity 
of such improvements in the system of organising 
exhibitions, and in the facilities for really testing the 
machines shown, as shall enable merely showy 
exhibits to be put down at their true value, and the 
awards to be made to those who combine with good 
design, accurate workmanship, and well-chosen ma- 
terials. The second part of Dr. Anderson’s report 
contains an excellent summary of the distinguishing 
points of the most noticeable exhibits in the Ma- 
chinery Hall, and his criticisms bear ample evidence 
of his having carefully examined the machines of 
which he writes. 

The next report is from the pen of Mr. G. V. C. 
Holmes, and deals with ‘‘ Stationary and Portable 
Engines and Boilers, Steam Pumps and Fire En- 

ines, Hydraulic Motors, and Hoisting Machinery.” 

r. Holmes devotes the first part of this report to 
urging that advantage should be taken of the op- 
portunity afforded by an exhibition, to carry out 
such tests of engines and boilers as would prove the 
relative economy of different types. ‘This is a matter 
on which we have ourselves frequently expressed 
opinions identical with those of Mr, Holmes, and we 
share with him his regret that the valuable oppor- 
tunities afforded at Vienna should have been so 
utterly lost. In connexion with this matter Mr. 
Holmes describes the way in which such trials of 
engines and boilers should be carried out, and he 
refers specially to Messrs. Farey and Donkin’s 
system of testing, of which we gave a full account 
last week. For detailed descriptions of the various 
engines, &c., exhibited, Mr. Holmes refers to the 
‘‘ Technical Papers” already mentioned, and he, like 
Mr. Anderson, devotes the concluding portion of 
this report to clearly written notices of special points 
connected with the exhibits with which he has had 
to deal. 

The third report contained in the present volume 
is a short one on ‘ Agricultural Machinery,” by 
Lieutenant-Colonel Michael, which contains no 
special points — notice here. Colonel 
Michael, like Mr. Holmes, refers to the ‘‘ Technical 
Papers” for details of the exhibits in his section. 
Next we have a still briefer report on ‘‘ Machinery 
lent to the Royal British Commission for use in the 
Exhibition,” A Mr. J. H. Cundall, The title of 
this report explains its scope, but we may mention 
that amongst other things Mr. Cundall gives some 
interesting particulars respecting the services of 
steam pipes, &c., established for the use of the en- 
gines in the British section. The steam was in this 
case all conveyed through wrought-iron steam pipes 
manufactured by the Briinner Sucker formen Blech- 
waaren und Maschinen Fabriks Gesellschaft, of 
Brinn, Austria. The pipes, which were 10 in. and 
6in. in diameter, were made of sheet iron about 
ys in, thick with flush rivetted and brazed joints, 
the lengths being connected by means of double- 
coned bushes inserted at each junction, the bolts 
passing through the flanges tightening the pipes on 
the cones. 

The fifth report is by Dr. W. H: Russell, and 
treats on ‘‘ Small Arms.” This report is especially 
noticeable for the exceedingly candid—and, in many 
respects amusing—account of the proceedings of the 
jury contained in its opening pages. All who have 

ad to do with juries at exhibitions will recognise 
the truth of Dr. Russell’s narrative, and the public 
have to thank him for having exposed the farcical 
character of many of the proceedings and for having 
shown the very loose manner in which a number 
of the awards were made at Vienna. Dr. Russell’s 
own conclusions respecting the firearms shown at 
the Vienna Exhibition are so emphatic that we quote 
them in full. He says: ‘ First. I think it may be 
premised that none of the exhibitors present an 
useful, novel, or ingenious invention to distinguish 
this exhibition from the last at Paris. Second. That 
the exhibition was deficient in quantity and quality. 
Some countries, such as Russia, were barely re- 
presented. Belgium was represented by only one 
firm. Two of the best-known firms of Paris were 
hors concours. The English exhibitors were very 
few. The Americans sent no fowling-pieces,. and 
their makers exhibited merely pistols and military 
rifles, and with the exception of makers from Berlin, 
Prague, and Vienna, there were few manufacturers 
of arms whose workmanship was even of second- 
class excellence in the foreign department.” 

Following Dr. Russell, comes Lieutenant S. H. 
Anstey, R.E., with a report on the ‘ Principal 





D. Appleton and Co. 
a jme des Travaux Publics en 


Objects shown in Group XVI, The Art of War.” 
This report would have been of greater value to the 


general public if Lieutenant had taken the 
troubleto translate the forei ights and measures, 
&e., to their English pari 


ts. As itis he gives 
rex es a dimensions x. —— measures and 
wei in kilogrammes, while he quotes prices in 
tix oat and thalers. He even ite 80 as to 
Reent some three pages of the report of the Swiss 

ommission in the original French, Of course this 
mode of proceeding saves much trouble to the re- 
porter, but it is hard upon the readers who wish to 
institute a comparison between the production of 
different countries. We notice that. Lieutenant 


Anstey — out the general adoption of the 
Broadwe m of closing the breech on all the 
exhibits of Krupp and the Bochum Company, and 


we may supplement his statement by again remarkin 

upon the “Gileiee in which Mr. TBroadwell's just 
claims to recognition in this matter have been per- 
sistently ignored by Mr. Krupp. _ The details, of 
this affair were fully enumerated by us in our 
article on ‘‘Breechloading Ordnance,” | which 
appeared on page 73 of our seventeenth volume, 

e accuracy of the facts we then stated has never 
been impeached, and they deserve attention by all 
those who are inclined to advocate an abandonment 
of our patent laws. ; 

The seventh and last of the official reports in the 
present volume is one on the “ Utilisation of Peat 
and Peat Lands,” by Mr. F, A. Paget, and a most 
valuablecontributionitis. Mr. Paget, although nomi- 
nally founding his report on the exhibits of peat, 
&c., at Vienna, has not allowed himself to be limited 
to a consideration of these exhibits only. Instead of 
this he has wisely examined the exhibits by the light 
of experience and information gained from other 
sources, and has produced what is really an able 
little treatise on peat utilisation rather than- what 
is usually understood by a “report.” Mr, Paget 
divides his subject into nine different heads, namely : 
(1) the natural formation and growth of peat: (2) 
its extraction or winning ; (3) its mixing and conden- 
sation ; (4) itsdrying; (5) its carbonisation or char- 
ring ; (6) the products of its distillation; its appli- 
cations as fuel; (8)the reclamation of peat lands; and 
(9) sundry applicationsof peat. Withellthesesections 
he deals ably, and his report, which is well illus- 
trated, contains a very large amount of informa- 
tion. 

Lastly the volume under notice contains, as we 
have already stated, an appendix consisting of 
‘* Technical Pa on Special Sections of the Ex- 
hibition,” contributed by the editors of this journal, 
Mr. W. H. Maw and Mr, James Dredge. It would 
of course be quite out of place for us to comment 
upon these papers here, but we may state that while 
nearly three-fourths of the matter they contain has 
been previously published in the columns of Enat- 
NEERING, the whole has been carefully revised, and 
for the most part re-arranged so as to make it more 
convenient for reference than it could possibly be in 
its original form, The ‘‘ Papers” included in the 
volume before us treat of mineral fuel, metallurgical 
exhibits, locomotives, stationary and portable en- 
gines, boilers, cranes and hoisting machinery, 
hydraulic motors, agricultural machinery, railway 
rolling stock, marine engines, printing machinery, 
machine tools, wood-working machinery, sugar 
machinery and brewery plant, and artillery. 
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PHILADELPHIA AND Reapine RatLRoaD.—This important 
American system reduced its working expenses last year to 
the very important extent of 742,9791., as compared with 
1873. Ine uence of the severe economy enforced last 
year the net profits were larger than in 1873, notwithstand- 
ing the depressed state of American trade and industry. 


“Trstina Stzam Enoryes” anp “‘ Farture or 4 Mit 
Eveine;” Enrata.—in on “Testing Steam 
Engines,” published us last week, on page 100, lines 26 
and 28 from bottom, “5000” read “50,000.” Also in 
the introduction to the article-on the “ Failure of a Mill 
Engine” it should have been said that the i had 








been received from Mr. C. W. Copeland, of New York, and 
not from Mr. Emery. ~ 
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ALLEY’S BEARING FEELER. 

We subjoin an engraving of a very useful instrument 
designed and constructed by Mr. Stephen Alley, of 28, 
Renfield-street, Glasgow, for giving a prompt indication of 
a hot bearing. The apparatus consists simply of a brass tube 
J, which is placed in a hole bored in the cap of the bearing 
to receive it, the bottom of the tube touching the shaft. At 
one side near the bottom, the tube J is partly cut away so 
as to admit of the ready insertion of a cylindrical plug L 
formed of hard grease, or of a composition which will melt 
at the temperature at which it is desired that the alarm 
should be given. To insert the plug L, the handle A is 
pulled so as to draw up the spindle B, and thus by com- 
pressing the spring K making room between the bottom 
of the spindle and the bottom of the tube for the plug 
to be inserted. If the bearing becomes heated the plug 
L begins to melt, and escapes drop by drop through the 
hole M. As this melting takes place the spring K forces 
down the spindle B, and in so doing gives motion by the 
rack D to the pinion G, and thence by the ratchet O 
to the striking wheel F. This wheel as it revolves operates 
upon the pallet H, and alternately draws back and re- 
leases the hammer C, which when released is made to 
strike the interior of the bell N, by the action of the 
spring E. 








The instrument gives a number of clear and distinct 
signals as the composition melts, and can scarcely fail to 
call the attention of the engine-man. It is, moreover, a 
very simple apparatus, and there is nothing about it 
likely to get out of order. We hear that Mr. Alley has 
already fitted these “ feelers” to a number of large steamers, 
and we think they are likely to be extensively adopted 
in milla, &c., for important bearings. If taken in time a 
hot bearing can generally be got cool without any very 
great trouble, but if allowed to go too far, not only in- 
convenience, but considerable damege may result from it. 
Mr. Alley’s “feelers” give a prompt indication of any- 
thing very wrong, and they are therefore calculated to 
do good service. 


WIER'S HYDRO-GYROMETER. 

The object of the speed indicator, or “ Hydro-gyro- 
meter,” of which we annex a plan and elevation, is 
to enable those in charge of an engine to ascertain by 
mere inspection the number of revolutions which it is 
making at any moment. In many cases this becomes a 
matter of considerable practical importance. In a steamer 
or upon a locomotive jfor example, the nuraber of revolutions 
per minute gives a tolerably accurate measurement, under 
ordinary conditions, of the speed at which the vessel or 
engine is moving. In many factories it is of great impor- 
engine shaft should be main- 
arying loads, and wherever 
very much steam power is employed it certainly becomes 
more than a matter of mere curiosity to know to what ex- 
tent, if at all, the engine is deviating from the speed which 
has previously been determined as the most convenient and 
economical. 





To obtain the rate of revolution from a counter, or by 
counting with a watch, is obviously both troublesome and 
inaccurate; what is wanted is an apparatus by which the 
speed is absolutely indicated continuously, just as the total 
number of revolutions run is indicated by the ordinary 


WEIR’S HYDRO-GYROMETER. 
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counter. We illustrated last week an instrument, the 
strophometer, which obtains this result by mechanical 
means; the speed indicator which we illustrate to-day is 
one of the class in which the indications are obtained by 
the motion of a liquid in a tube. It is the invention of Mr. 
M. A. Wier, Junr. (of Messrs. M. A. Wier and Co., 
engineers, Abchurch-lane). In its simplest form 

the hydro-gyrometer consists of a vertical cylinder partly 
filled with a suitable liquid, in which a screw is caused by 
the engine to rotate continually. The bottom of the cylinder 
communicates with a vertical glass gauge tube fixed upon a 
properly graduated dial board. When the engine is at rest 
the liquid stands at the same level ir. both cylinder and 








tube, and the corresponding point on the dial is marked zero. 
When the engine is in motion the action of the screw either 
forces the liquid up in the glass tube or draws it down 
(according to whether the engine is running ahead or 
astern), and the graduation upon the dial is so arranged 
that the number which is level with the surface of the 
liquid always corresponds with the number of revolutions 
made by the engine, ahead or astern as the case may be. 
The type of instrument we illustrate is the same in 
principle as the one just described, but is rendered more 
complete by the addition of a counter and a self-registering 
A in this case is the cylinder and B the screw, 
the latter being driven by the engine shaft by suitable 
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WINDLASS FOR STEAM CULTIVATION. 


CONSTRUCTED BY MR. JOHN GREENSLADE, TAUNTON. 





which the engine is running at that instant, 
and the total number of revolutions run 
since the counter was set, and at the same time 
registers the speed in a simple continuous 
diagram. 

The liquid used in the tubes is a mixture of 
glycerine and water, with some colouring matter 





to render its indications more distinct. This 
mixture has been found to evaporate very slowly 

















at ordinary engine-room temperatures, but 
means are provided for supplying small losses 
from this cause should it be necessary to do so. 
We understand that the hydro-gyrometer is 
being applied both to locomotives and to 
steamers, as well as to stationary engines. In 














steamers, if the instrument is placed amidships, 





with the cylinder in a fore and aft plane, the 
accuracy of its indications will not we think be 











means through the spindle N and the screw wheel and 
worm P, The screw therefore revolves with a speed de- 
finitely proportioned to the speed of the engine. The 
cylinder A is in free communication through very small 
holes in the nozzles at its lower end with two smaller brass 
cylinders C and D placed beside it, which take the place of 
the glass tube in the simpler instrument. A float in the 
cylinder D is connected by a fine cord passing over a 
system of pnileys K, with a pointer placed upon the circular 
dial L, which is graduated so that the pointer shall at each 
instant indicate the number of revolutions (astern or ahead) 
corresponding to the position of the float at that instant. 
Another float in the cylinder C determines (by means of the 
system of pulleys E) the position of a pencil frame F work- 
ing between vertical guides. This pencil (or pen) is kept 
in contact with a sheet of paper G G carried by drums and 
guide rollers H at the back of the instrument (and moved 
by clockwork) and makes a continuous line upon it. The 
paper is ruled with horizontal lines corresponding to the 
different speeds, and as it is coiled round the drums, prickers 
make upon it suitable marks at every quarter of an hour, 
the motion being so arranged that 5 in. on the paper corre- 
sponds to one hour. The sheet, therefore, when taken off 


the drums, forms in itself a complete record of the speed at 
which the engines have been running throughout an entire 
day, or week, or voyage, as the case may be. A counter of 
the ordinary construction is added to the instrument, which 
therefore shows the engineer at every instant the speed at 











sensibly affected in ordinary weather. Care will 
have to be taken, however, as to placing it in the 
first instance in a proper position. 

We have seen a modification of this instru- 
ment which is interesting enough to deserve 
mention, although in its present form it does not 
seem well adapted for self-registration, nor for 
giving indications which can easily be read with 
great accuracy. It consists simply of a glass 
cylinder half filled with liquid, with a gradu- 
ated scale placed behind it, so that the gradua- 
tions can be read off through the cylinder. 
The zero of the scale corresponds to the level 
of the liquid when the cylinder is stationary. 
The cylinder itself is in this instrument caused 
to revolve, and by its revolution a vortex is 
formed in the liquid, the depth of which is the 
greater the greater the velocity of rotation. 
The speed is read off at any instant by simply 
looking at the scale through the cylinder, and 
noting the graduation which seems to be upon 
a level with the lower end of the vortex. This 
is certainly a very neat application of a simple 
physical fact to practical use. 











GREENSLADE’S WINDLASS. 

We give, above, engravings of a very conveniently 
arranged windlass for steam cultivation, designed and con- 
structed by Mr. John Greenslade, of Taunton, the perspec- 
tive view showing a complete windlass constructed on Mr. 
Greenslade’s plans, and the other figures representing a 
modified arrangement of coiling gear to which we shall refer 
presently. 

Referring to the perspective view it will be seen that the 
windlass there shown (which is but one of several arrange- 
ments which Mr. Greenslade has worked out) is carried on 
three wheels, namely, a pair of large wheels situated mid- 
way between the drums and carrying the main part of the 
weight, and a smaller steerage wheel to which the shafts 
are attached. The winding drums are, as will be seen, 
placed horizontally beneath the framing, and from this 
position the rope can be led off from them through a very 
wide angle, a matter of great convenience. Each drum has 
a spur wheel fixed to it, or formed in one piece with it on 
its upper side, and into these spur wheels there respectively 
gear two pinions running loosely on upright shafts, these 
shafts carrying at their upper ends bevel wheels which gear 
into corresponding bevel wheels on the main driving shaft, 
as shown. By means of clutches on the vertical shafts 
either of the pinions can be made to run with its shaft, and 
thus either of the drums can be driven. 

The coiling gear fitted to the windlass, of which we give a 
perspective view, consists of a pair of guide pulleys between 








delivery rope at 
distinguishing feature in Mr. G ade’s 
he provides for the ready variation of 
of the coiling gear so that it may be altered to 
ropes. Altogether the whole arrangement 
slade’s windlass is well worked out, and the 
be a very useful one. 

The detail views, Figs. 1 and 2, represent, as we have 
said, another arrangement of coiling gear. In this case 
the traverse of the guide pulleys is effected by a spiral cam, 
such as is used by Messrs. J. Fowler and Co., but the mode 
of giving motion to this cam is altered so as to give facilities 
for varying the traverse to suit worn rope. In this case the 
cam / is mounted upon the drum spindle, which is prol 
upwards to carry it. On the boss of the drum is fixed the 
pinion a which gears into the wheel 6, this latter wheel being 
fixed on a short vertical spindle having at its upper end the 
pinion c. From c the motion is transmitted through the 
wheels and pinion d and e to the change wheel f beneath the 
cam fh, By the cam the coiling levers ¢ are raised and 
lowered in the usual way. The intermediate wheels d and 
e are mounted on an axis moving in a slot curved to an arc 
struck from the centre of cso that they can be moved in or 
out, so as to gear properly with different sized change wheels 
J: By altering the size of the wheel / the speed of the cam in 
relation to the winding drum can evidently be readily altered, 
and the cam be thus made to lay a greater or less number 
of coils on the drum in each upward or downward movement 
of the coiling arm. The arrangement affords the means of 
very quickly adjusting the gear to different sized ropes. 


KORTING’S FORGE BLOWER. 
WE illustrate below a very ingenious arracgement of 
steam jet blower for supplying blast to smiths’ hearths, 
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which has been designed and patented by Mr. E. Kérting, 
and which is being manufactured by Messrs, Koérting 
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Brothers, of Manchester. The convenience of being able to 
supply a smith’s hearth with blast by simply turning on a 
small steam jet is obvious; but arrangements ly 
proposed to effect this end have failed from the blast supplied 
by them being more or less saturated with moisture. To be 
successful a forge blower must supply dry blast of sufficient 
pressure. If the blast be not dry the fire will never be in a 
suitable state for welding. To get the blast dry the steam 
used for the jet must be condensed, and the heat set free by 
the condensation imparted as far as possible to the blast, 
asaloss of this heat would diminish the efficiency of the 
apparatus. 

This end is obtained in Mr. Kérting’s blower in the 
following manner: Referring to the preceding engraving 
it will be seen that at aa small steam jet blower is pro- 
vided, this jet being constructed in the same manner as that 
at dd, shown in section. The jet a is supplied with steam 
from a suitable steam pipe, and it draws in a small quantity 
of air, and delivers it condensed to a pressure of about 4 Ib. 
or 5 lb. per square inch. This small quantity of compressed 
air is mixed with the steam used in the jet, and is thus 
heated, but in a moist state. To get rid of this moisture by 
condensing the steam, this air has to be cooled, and this is 
effected by delivering it at c into the upper end of the cooler 
or heat regenerator. This part of the apparatus consists of a 
vertical chamber divided longitudinally by partitions, and 
having fixed to its sides externally a series of longitudinal 
ribs, which are covered by plates, and which thus form 4 
series of longitudinal channels along the outer surfaces of 
the cooling chamber. Passing slowly downwards through 
the compartments of the cooling chamber the small quantity 
of high-pressure air is cooled, and caused to deposit its 
moisture, the water arising from the condensation of the 
steam flowing off at the bottom of the apparatus through 
the plug e, which is perforated by a small hole always open 
for its discharge. 

After being dried and cooled, as we have above described, 
the high pressure air flows off from the bottom of the cooler 
and up the pipe & A to the second and larger blower d d, to 
which reference has already been made. This larger blower 
is thus worked by compressed air instead of steam, and the 
air drawn in by it is made to pass up to it through the 
longitudinal channels formed on the sides of the cooling 
chamber, this air thus taking up the heat set free by the con- 
densation of the steam mixed with the high-pressure air. In 
this way the whole of the heat of the steam, except that lost 
by radiation and that carried off the water of condensation 
flowing through the plug e, is imparted to the blast supplied 
to the fire, and is thus utilised, while the dryness of the 
blast is preserved. From the blower d the blast is of course 
led off to the fire by the most direct course possible. 

When worked with steam at from 50 Ib. to 60 Ib. pressure 
these blowers supply blast at a pressure of 5in. of water, and 
the supply of blast is under perfect control by opening the 
steam cock more or less. With steam at the above- 
mentioned pressure the blower for a medium-sized fire has 
a steam jet only 2} millimetres or py in. in diameter, so that 
the consumption of steam is small. These blowers appear to 
be effective, and they are calculated to be especially useful for 
smiths’ shops where night-work must be done, and where it 
would be inconvenient and uneconomical to run an engine for 
driving the fan. 
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PERUVIAN RAILWAYS, 
To tus Eprrorn or Exatnesrina. 

Sin,—I regret that gements and travelling prevented 
me seeing in due course the three letters on this subject which 
appeared in your number of the 29th of January last, and, 
therefore, that I was unable to reply in your following number. 

It is very difficult, if not impossible, within the compass of 
4 communication of this description to demonstrate absolutely 
the correctness, or otherwise, of a given statement, em- 
bracing engineering and commercial estimates, and financial 
details. But as I believe your columns are open to free dis- 
cussion, I will endeavour to reply to the views expressed by 
your correspondents, as briefly as possible. 

Firstly, 1 may be nary to differ from “ A Resident of 
over Four Years in Peru” (having been there longer than 
that), as to what constitutes a “ valley.” He will find a defini- 
tion in any good dictionary. 

to the English mind the fourteen ‘ valleys,” so-called, 
which he enumerates with pretty high-sounding names, 
might naturally conjure up visions of tropical luxuriance, of 
districts as extensive as the valley of the Thames, or other 
known rivers, or, even only the lees extensive and moderately- 
projuctive areas of our humbler agricultural vales. 

Now, Sir, Surco is a poor village about about 6 miles from 
Lima, situated on & gently inclined plain extending from 
that city. It is bounded inland at a very short distance by a 
stretoh of arid country, rising at some distance beyond into 
a range of barren hills. The whole cultivated area is pro- 
bably less than that of three or four moderate sized English 
farms. On the other side it is bounded by the Lima and 
Chorillos Railway, and the coast cliffs, distant from the 
village about 1} miles. 

Ts this a “valley” ? 

_ Lurino, where there is also a mere poor village, embraces 
six or seven sugar “ plantations” of limited area, and may 
be described as consisting of a few patches of cultivation, on 
a rough and otherwise bare plain. 

_ Pachacamac is best known for the remains—oli ruins of the 
times of the or the races ding them. There may 
be a few huts here, but it can lay no claim to a cultivated 


area. 
Are such places “ valleys” ? In my opinion, no. 
Again, the province of Canete ox about 100 miles in a 
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north and south direction, which extent is a large proportion 
of the total length of the proposed railway. It is crossed by 
two rivers and two or three insignificant streams described 
as being of “ im ia,” of “small account.” 

All cultivation from Lima to Pisco depends on irri : 
for it never rains there. The water supply, therefore, is 
most important ; without it the country is a desert. 

The province of Canete contains eight districts, “not 
valleys, a. names of which are given in order by your 

ent. 

I find that a few years ago the largest estates of Canete 
produced less than 600 tons of sugar per annum in the 
aggregate. Trebling this there would be, say, 5 
tons per diem, if it all went by ra . 

Rum, similarly considered, would give seven and a half 
pipes of daily freight. 

Cotton, I remember, was not thought a profitable crop, and 
in the absence of fl must the quantity grown in 
this district very limited. Wines and wool cannot yield pod 
much to the railway, especially wool. Of “ grains,” wheat f 
from “ poltillo” or “rust,” even if grown at all; rice does 
not pay. Of fruits, no doubt Lima will take all she requires 
over and above her present very fair supply. F 

I will not go into minute details, but it would be satis- 
factory to see certified invoices of juce exported from this 
district ; and then possibly dne be convinced that the 
articles selected by your correspondent would be in suffi- 
cient quantities to yield a remunerative traffic to a long line 
of railway. This is the real question. : 

The Pisco district would yield a fair quantity, but there is 
no good reason why it not continue to be sent by sea, 
as hitherto done, to Callao and Lima. 

If the concessionaire can-adduce satisfactory proof that 
the traffic returns will yield 350,000/. per annum as esti- 
mated, then he may claim to have established his case on 
this head, as this sum may be taken as representing 150,000/. 
per annum of net revenue. This discussion will then have been 
useful rather than otherwise to him. But if he cannot doso, 
it is a grave question whether investors, considering the pre- 
sent and future prospects of Peruvian finance, ought, or can 
prudently rely upon the extraneous, and in this case only 
partial, support of a Government guarantee. 

The splendid line of the Pacific Steam Navigation Com- 
pany supplies a bi-weekly service between Callao and Pisco 
(say 120 miles), and the intermediate ports. Cerro-Azul and 
Tambo de Mora are the principal ones. On a fine-weather 
coast, where a gale of wind is unknown, it is not easy to see 
why this company cannot compete successfully with the 
proposed railway in carrying all the produce from Pisco, 
and a large proportion from the other ports, putting on a 
daily service if necessary. It is by no means evident either 
that all the produce must go to Lima. 

In framing traffic returns (even assuming the quantity of 
produce to exist), have these conditions been fairly considered 
and allowed for ? 

As the concessionaire would like to know, I beg to assure 
him that Iam not “chagrined by the loss of anticipated 

fits in connexion with this project,” because I have never 

ad any connexion with it in any way nor expectation in the 

matter, nor, to my knowledge, am I acquainted with any 
person who has or had any. 

I can afford to pass over without further remark the un- 
worthy imputation implied, which probably in a moment of 
irritation escaped from his pen. 

Had he written in a different spirit, I might have replied 
openly; but I now er to maintain my incognito, and 
suggest that he should ask himself whether he of all men be 
the one to find fault with an anonymous publication ? 

I have no doubt the “local journals s so highly” of 
the project. Another 1,000,000/. or so (whatever the amount 
may be} of English gold spent in the country itself (some of 
yours, or mine, Mr. Rditor—perhaps not though) would be 
very pleasant. Such an expression of opinion by the “ local 
— is truly interesting, and moves me almost—to tears. 

he concessionaire appears fond of quoting Mr. Consul 

Hutchinson, a most interesting writer on many most in- 
teresting matters in Peru; but hardly, perhaps, one to be 
accepted as an undisputed authority on a question of a re- 
munerative railway traffic. 
_ Asan example of sketchy description tending to mislead, 
induced possibly by a residence of “Two Years in Peru,” 
allow me to quote in full the paragraph referred to in vol. i., 
page 129, of Mr. Hutchinson’s work. It is as follows: “ The 
province Canete is a very im t one as well as very ex- 
tensive. It is about 57 miles in width, and occupies a shore 
face to the Pacific of 270 miles, viz., from Tambo de Mora, 
which is its southern boundary, outside the province of Pisco, 
to the estate of San Pedro, dividing it from the province of 
a a mr a we faf- oe ne ac ; fe 
whole valley is occupied with sugar ta and it has 
often been a wonder to me that a Tanwey hence to Lima 
bas not been opened, as I believe no better paying railway 
would be established in Peru.” Now, Sir, what “ valley” is 
this? Is it 270 miles long by 57 wide, and the “whole 
oceupied by sugar plantations?” Surely this is not intended 
to be seriously correct. 

Moreover, the length of the Lima and Pisco line is 145 
miles. But observe that a few miles south of Pacha-Camac, 
which is 26 miles south of Lima to Tambo de Mora, outside 
the province of Pisco, and north of it, the distance given is 
270 miles, so that the less is made to contain the ! 

Will Mr. Hutchinson and Mr. Ramos kindly settle the 


measurements between them ? 
Mr. G. de Brandon also writes feelingly; but it is not a 
question of and sentiment. I never questioned 


poetry 
“utility” of the railway. I believe every road has great 
utility, directly or indirectly, song. not always so 
to its shareholders. Mr. G. de B cautiously says, 
“It is probably a line which will yield a greater amount of 
income to the shareholders than any other in the whole of 
the Republic.” It may do so, and yet not be a desirable 





investment, though of undoubted utility to the country. 
Does the Mollendo and Arequipa line pay? Does the 


line (or will it) on to Puno pay? Does the Pisco and Yea, 

across 40 miles of sandy desert, satisfy its shareholders? Does 

rica aA moderate divi- 

dend, and how long was it be before it rejoiced in that? Will 

to ime end Cansrest sede Let it be shown 
y 


earning. 
pe pte pe ppt ee ape ane gS 
ior the transport of a i mineral. Under 
management, and capital account not overloaded, 

“<< ht to pay well, and probably do so. 
e Lima and Callao, and Lima and Chorillos railways are 
also exceptional cases. They pay hitherto well, and ought to 
pay very well. But, bullied and plundered by the authorities, 


ering under gross of faith, robbed by a mass of 
the travelling public, the necessary protection and support 
withheld from their dividends are considerably reduced. 


My individual opinion is that under such circumstances 
Peru deserves no more English capital, for any scheme, how- 
over good, ent aaah 6 stele be remedied. 

I wish to refer for a moment to period named by Mr. 
G. de Brandon (1854 to 1860), when he made traffic estimates 
of the line now under consideration, his “minimum calcula- 
tion” showing a return of 800,000 dols. more or less per 
annum. 

I cannot show a traffic estimate for that period, but find 
that in 1856 the production of Canete is calculated in money 
value at less than 760,000 dols. This province includes two- 
thirds of the ——_ of the line, and would supply more than 
this proportion of its expected traffic. The total value of the 

uce derivable along the whole route, might therefore fairly 
taken at that date at something over 1,000,000 dols. 

It is not easy for me to see how, at the date named by 
himself “‘as somewhere between the years 1854-1860,” and 
the actual valwe of produce in hard cash being about 1,000,000 
dols., he can have satisfactorily arrived at a revenue of 
800,000 dols. as a “ minimum calculation.” Iam bound to 
say that such a proportion existing between the value of 
produce, and freights derivable from the same produce, over 
such a length of line as contemplated, would to me have been 
pen unsatisfactory, and probably equally so to the producer 
and the consumer. 

Mr. G. de Brandon’s concluding advocacy of the proposed 
line is creditable, and even laudable. But it is not very clear 
why the cost of the fulfilment of his ideas should fall on 
English investors. I ask why do those who share such feel- 
ings, and are so patriotic, and the many whose wealth is un- 
doubted, leave the honour of marching in the van of progress 
and civilisation in the country of their birthplace, or of their 
families, to the British ket? Is it not that their means 
are better employed elsew: ? 

The quantum valeat arg t advanced by a concession- 
aire is weak, because it only means, in other words, just as 
much as he can possibly get for it. It constitutes no measure of 
its real value. He may be forced to accept too little (which 
has happened before now), or he may be clever or lucky 
enough to get far too much. The party really interested in 
it is the shareholder, who often, to his cost, discovers un- 
pl tly quantum valeat when too late to obtain any 
redress; and when those who form “main arteries for the 
egress of the life-blood of the State” have divided the spoil. 

nfortunate State ! shareholder ! 

I do not grudge a liberal price for the capital and labour 
expended in obtaining a concession, when the estimate on 
this head is not unduly exaggerated. 

I do object to immense payments to a concessionaire, and 
probably others forming a ‘‘ring,” whose loeal influence is 
exerted ata very trifling expenditure of time or trouble; 
while those who do the real work meet with but scant con- 
sideration. 

I object to the payment of heavy sums tending to over- 
weight an enterprise and out of all proportion to services 
rendered. Such a system prevents the execution of many a 
meritorious scheme, or es it a failure if ventured upon. 
It impedes progress, it decimates business. 

The public suffers and chiefly that section which can ill 
afford to lose. Trade receives a shock. Engineers are 
blamed for fallacious estimates and fall into disrepute through 
no fault of theirs. The profession stagnates. The country 
itself groans under the feeling that what should have been a 
blessing has become really—a bane. 

Having thus on general ao and without harbouring 
any animus against the Lima and Pisco Railway in par- 
ticular, stated my views, I beg to conclude, 

And remain, Sir, your obedient servant, 
Owz wHo Kyows THE Country W2LL. 

February 6, 1876, 














TESTING STEAM ENGINES. 
To THR Eprror or ENGINEERING. 

Srr,—lI beg to refer to an article published in your last 
edition under heading of “Testing Steam Engines,” 
which is well calculated to enlighten many of our millowners 
as to the importance of controlling the duty of their engines. 
If you will allow mespace in your next issue for the follow. 
ing, I will try to make a step nearer towards simplifying the 
process of measuring the condensing water flowing out of an 
orifice, The measuring box as designed by Mr. Farey and 
Mr. Donkin includes a straight edge, pointer, and spirit level 
for ascertaining the water level to start from, and a swimmer 
to ae ae ewe level to which the water rises on @ 
scale. 

Instead of these appliances it will be quite sufficient to 


the | employ a glass tube a ut $ in. thick, set vertically inside the 
0 


box close beside It is to be open at both ends, 
but narrowed at the bottom end -to 4 in. inside diameter. 
The tube must have a scale marked on it, which begins with 

in- 


na on ane same level as the oeeut axed “inside the tos in 





stead of outside. tube being upright close 
beside the ai al ee tas we ein el allows theese to 
rise in it to a le is higher than that of the water 
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around it, for it will be remembered that the water level 
always falls off considerably towards the orifice, and thus the 
water inside the tube will indicate on the scale exactly the 
mean level of the water in the tank. 

It is not advisable to employ the swimmer, as it must be 
directly influenced by any eventual waving motion in the 
water, whereas, when the tube is employed, such a disturb- 
ance could act on the water in the tube only after being dis- 
tributed over the whole area of the tank, thus producing a 
minimum effect against the narrow inlet of the tube. Then, 
the swimmer does not swim on the surface regularly enough, 
when trammelled by a sliding rod, as shown on the engraving 
of last week. 

The application of the tube is not new, and I have already 
many years ago seen it employed on the Continent for similar 
purposes, but do not see why those of your readers that are 
interested in the above should not profit by it. 

It enables us to adopt a measuring box of smaller size, and 
to save the cost of the above-na' appliances, besides ob- 
taining a more exact result. 

Yours truly, 


Stretford, February 8, 1875. Emit Apourr. 

[We fear that with condensing water containin 
and other impurities (as much condensing water used in mills 
does), the tube proposed by M. Adolff would get choked, 
besides which the effect of my ey: attraction would prevent 
the water level within the tube from correctly showing the 
“head.” Our correspondent is in error in supposing that the 
movements of the float are in any way hampered by its 
sliding on arod. The float is very loose on the guide rod, 
and the agitation of the water prevents anything like stick- 
ing. Messrs. Farey and Donkin have tried very numerous 
modes of measuring the head over the tumbling-bay, but 
have found none so convenient and trustworthy as that we 
described last week.—Ep. E.] 








THE SANITARY CONDITION OF OUR 
HOMES 


To rHE Eprror or ENGINEERING. 

S1r,—I was glad to see you had taken up, in your last issue, 
the very important question of house drainage and water sup- 
ply, in connexion with the efforts made by the Artisans’ and 
General Dwellings Association to effect improvements in 
that direction. 

I had thought of writing you a letter a short time since on 
this subject, but was not sure whether it would quite come 
within the scope of.your journal. I will now, however, fol- 
low up your remarks by describing my own experience and 
making some suggestions of a remedial character. 

It is certainly a sad reflection on architects and builders 
that there should be a necessity for making alterations at 
considerable inconvenience and expense in the existing 
arrangement of the drainage and water supply pipes, &c., 
when, with the most ordinary intelligence, this work might 
have been done right in the first instance—when the houses 
were built. 

I feel this most acutely, because, during the last two or 
three months my house has been comgittaly overhauled and 
disturbed, in an endeavour to rectify the most radical errors 
in this respect. 

My house is situated on Campden-hill, considered one of the 
most healthy spots in London; but what avails a good situ- 
ation, when you have defective drainage in the house? People 
often wonder how it is the doctor is so frequently required, 
and that the children are sick and ailing. Change of air is 
the usual recommendation, but I believe that in the majority 
of cases this is simply battling with the effect, instead of en- 
deavouring to discover, and, if possible, remove the cause. 
My family has come in for a considerable share of the sickness 
that has been so prevalent in this and other neighbourhoods. 

Now, I cannot understand how it is, when the laws of 
health are at all r. garded, there should be anything like the 
amount of sickness that is found in the better class of houses 
—especially those situated in some of the favoured positions 
in London, unless (as I fully believe) it be attributable to the 
bad system of constructing the drains, allowing poisonous 
gases to escape into the house; and to the contamination of 
the water supply. 

I have every reason to think that there was nothing excep- 
tional in the arrangement of the pipes and traps in my house, 
but that they were the same as nine-tenths of the houses in 
London, and my remarks will therefore equally apply, 
whether the rent be 507. or 5007. 

Feeling that the frequent cases of illness in my household 
might be attributable to one or other of the causes I have 
mentioned, I from time to time sent for a local builder, but 
very little was discovered, and an occasional flushing of the 
drains, cleaning out of the tanks, and the use of carbolic 
powder was thought sufficient. It was not until I madea 
personal and thorough examination (after other cases of 
illness) that I discovered the extent of the mischief. 

I found that immediately under one of the windows there 
was a drain to carry away the rain water and furnished with 
a bell trap; on further examination I discovered several others 
similarly situated, and all connected with the main drain. 
When one of these traps is lifted up the foul air rises in 
volumes, but it appears to be little known that these so-called 
“traps” are, in many situations, sources of the greatest 
possible danger; the amount of water they contain, which 
acts as the trap, is very small; three or four days of dry 
weather is sufficient for all the water to evaporate and then 
allow sewer gases to escape freely into the house through 
open windows or other apertures. 

The house I am residing in is detached, yet the main drain 
was run directly through the centre of it, and the drains 
from the closets, sinks, wash-basins, &c., were connected 
directly to’ this drain in one part of the house or other; and 
unfortunately it is the same in most houses.- With such a 
barbarous arrangement as this it is almost impossible to have 
the Tne Pipes free from escape at some point or other. 
, All Bs -»/ ing to the drains are supposed to be 

trapped” in some form, but frequently these traps are 











quite useless and leave the pipes completely open for the free 
of the poisonous a from the qeaina into the 

Co 
There is frequently an overflow pipe from the tanks to 
carry away an accidental overflow, and, as this may only 
occur at long a is of months or oe water ~ ~ 
traps evaporates, leaving the pipe perfectly open, and by 
reason of these traps being ieveaehiy hidden that source of 
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Another is the emptying of the traps by means of suction 
from some of the adjoining pipes. When a considerable flush 
of water is sent down one of the pipes, a bubbling kind of 
noise is heard in others connected with it, the reason being 
that a body of water, &c., passing down a pipe acts asa 

iston; and if the pipes and traps are not properly venti- 
ated, so as to admit the air, a vacuum is necessarily created 
and the water is thus drawn out of the traps, oe the 
bubbling noise referred to, and which serves indeed as a note 
of warning that the trap is being enrptied, leaving the pipe 
directly open to the drain. 

Another point of danger is the down pipes conveying rain 
water to the main drain; these are seldom trapped, and it 
frequently happens that the top of one of these pipes taking 
water from a lower wing, or part of the building, comes near 
some window. 

Sometimes the connexion between the pipes in the house 
and the main drain is “ broken” at some convenient point 
in the house, that is, the pipes instead of continuing di- 
rectly to the drain, empty themselves into a trap containing 
a considerable volume of water; this of course prevents the 
drain gases going up the pipes into the house, but the water 
in the traps absorbs those gases, and they are given off again 
in some measure in the house. 

It is also a common practice to connect the overflow pipes 
of the water tanks with the soil pipe or drain, an exceed- 
ingly dangerous arrangement, and one of the causes of 
water contamination. Unfortunately the most poisonous 

ases have very little smell, and this is one reason why there 
is so much danger lurking unsuspected about it. 

I will venture to say that if the escaping gases were emitted 
in the form of smoke, they might be seen floating about in 
nearly every house. 

It certainly does appear marvellous that all this should 
exist when a very small amount of intelligence might have 
prevented it all; but for the want of this and - aps the 
saving of a few pounds by the builder, thousands of people 
are made to suffer, and our death-rate is far higher than it 
would be if our water supply and sanitary arrangements 
were based on common-sense principles. It requires no 
scientific knowledge either to understand or apply a remedy 
to existing evils, nor to carry out a proper construction in the 
first instance. b 

What I have done in my own house to remedy the evils 
I was suffering from, has been the removal of the water 
closets from the centre to the side of the house, and the 
construction of two entirely distinct drains both outside the 
building—one leading from the closets directly into the main 
drain and not having any connexion whatever with other 
pipes—the other is practically an open drain having open 

ratings at frequent intervals; and into this drain is col- 
fected and poured (in the a roe air) all the waste water 
from the sinks, bath room, drain pipes, &c. Both drains 
are furnished close to their entrance into the main drain or 
sewer with efficient traps easily accessible. 

These alterations have had the desired effect, and the im- 

rovement is most marked, the air in the house having a 
hness and healthy tone about it that was never observed 
before. 

Now in the case of new houses, or where it can be done 
on existing premises without great difficulty, and the owners, 
or occupiers, do not mind going to the expense of making so 
complete a change, I would certainly recommend, as the 
oaly sure way of getting entirely rid of all nuisance and 
danger, the construction of two separate drains outside the 
house; one exclusively for the closets and the other a well- 
ventilated or virtually open drain as described for carrying 
away all the waste water. 

The soil pipe from water-closets should be carried at once 
outside the building on account of the leakage at the joints, 
that is almost certain to oceur from expansion, &c., as well 
as ga the fact that the joints are usually imperfectly 
made. ‘ 

A ventilating pipe should be taken from the top of this 
pipe to some height above the house, so that the escape is not 
convenient to enter into any of the open windows, nor should 
it be on a level with the top of the chimneys, otherwise the 
down draughts would carrry the foul gases into the rooms. 

Both drains should be furnished with an efficient trap 
just before they enter the main drain, and these traps ought 
to be readily accessible. 

All waste water should be emptied in the open air into 
the open drain. 

In the cases of old houses or where it would be extremely 
awkward to disturb the present drains, the best thing to be 
done is to see that they are properly trapped outside the 
house just previous to entering the main drain; next, that 
the soil pipe is properly ventilated by means of the pipe 
carried above the house as already described ; then, that all 
pipes leading to the drain ate trapped and the whereabouts 
of the traps known, so that they can be filled from time to 
time as the water in them may have evaporated; also any 
pipes that have a considerable rush of water down them 
should be ventilated in some way to prevent the emptying 
of the traps by suction to which I have referred. 


The lead trays which are usually placed under closets, 
baths, &c., with a pipe leading from them as a provision 
against an occasional overflow, which may not occur for a 
long period of months or years, had better have a piece of 
thin paper pasted over the hole or mouth of the pipe, which 
will prevent sewer gases coming through, but would be 
broken by the water when an overflow occurred. 

heres oe it cannot be hoped that these expedients will 
completely remedy the evils arising from a bad method of 


constructing the drains, and which can only be oommennes 
in most cases by an entire reconstruction, yet I think they 
would be found to effect a considerable improvement. 

I would also mention that it is of paramount importance 
to provide a tank for the exclusive use of the closets, and not 
even a tap from it for filling water cans or jugs, or servants 
will contrive to use the water sometimes for drinking pur- 


poses. 

A separate tank ought to be employed for the drinking 
water and for supplying the kitchen boiler, because more 
water finds its way into the tea-kettles and pans from the 
latter source than most le are aware of. 

Of course I cannot describe within the limits of this letter 
all the details in connexion with a proper system of house 
ao mar hy water supply, but I have pointed out the broad 
principles that ought to be observed. 

The po w= Soy all the evils I have attempted to describe 
is so simple that it can be told in a few lines, and yet we go 
on from year to year in the same way with scarcely any 
improvement. 

t seems to me there should by some more competent autho- 
rity for people to apply to when there is anything wrong 
with the drain or water pipes than the local plumber, who 
generally manages to make matters worse than he finds them, 
of which I had a notable instance not long , when the 
plumber, contrary to all instructions, connected my filtered 
water cistern with one of the closets; and I therefore notice 
with satisfaction that a company has recently been formed 
for improving the sanitary arrangements of dwelling-houses 
and other larger although not more important purposes, 

You will doubtless agree with me that such a company 
has not come a moment too soon; and if its objects are 
honestly and intelligently carried out there is abundant work 
for it to do. 

I am, Sir, your obedient servant, 
James Lrveszy- 

9, Victoria-chambers, Westminster, February 10, 1876. 





QugENSLAND TELEGRAPHY.—A telegraph line from Roma 
to Surat (Queensland) is approaching completion. The posts 
are nearly all erected bg yar 2 and they have been wired 
from St. George to within 16 miles of Surat. 





Port Preiz anp Guapstong Rattway.—The South Aus- 
tralian Commissioner of Public Works has turned the first sod 
of the Port Pirie and Gladstone line. The ceremony took 
place at Port Pirie. 





Lonpon AssocraTion oF ForEMEN EsGiInzERS AND 
DeaveutTsMeN.—The ordinary monthly meeting was held 
at the City Terminus Hotel, on Saturday last, when a 
paper was read by Mr. James Ronald on “Economy of 

ue. » 


Port ApELarpgs LiextHovuse.—The lighthouse at Port 
Adelaide has been furnished with lighting apparatus of the 
first class. To accommodate the tower of the lighthouse to 
the additional size of the light-room it has been flanged off 
at the top; and in order to strengthen it sufficiently to carry 
60 tons of additional material, the whole is supported by a 
network of iron pillars and diagonal stays. The room above 
is of 13ft. Gin. in diameter by 10 ft. high, and its upper 
portion is surrounded by plate-glass set in Bell metal. Round 
the outside is an iron balcony, trom which an excellent view 
of the coast line, with its shoals and indentations, is secured. 

CoLLigRigs AND Iron Works 1n Cuina.—Mr. Hender- 
son, who has passed about thirty years in China and who is 
now in England, has been commissioned by the mandarins 
in charge of the arsenals of Tien-tain and Shanghai, in pur- 
suance of instructions from His Excellency Li-hung-chang, 
Viceroy of the Province of Chihli and Superintendent of 
Trade for the Northern Treaty Ports, to procure the neces- 
sary plant for working the collieries and iron mines and for 
smelting and manufacturing iron in that province according 
to the most approved European methods. He has also been 
authorised to obtain the services of competent Europeans to 
direct the works. Attention has been repeatedly directed in 
The Times to the vast coalfields of China, and to the fact 
that steam coal, quite equal in quality to the best South 
Wales coal, abounds at Chaitang, in Chihli, about 40 miles 
west of Pekin. There is not at present a single coal mine in 
China worked on scientific principles; there is neither steam 
engine nor pump; and the smelting of iron is conducted only 
in the most primitive manner. Owing to the high prices 
which the Chinese are obliged to pay for foreign coal and 
pig iron—for the latter sometimes as much as 10/. per ton— 
the authorities have determined to utilise some of their coal- 
fields and deposits of ironstone which, as well as coal, occurs 
in great abundance in various provinces of China, ard to 
work them in the most systematic and advantageous manner. 
The field which has been selected for commencing operations 
upon in the first instance is situated at P’ung C’hung, near 
Tre-chow, in the county of Taming-fu, in the southern part 
of the province of Chihli, and bordering on the province of 
Honan. It would have been impossible to select any localit 
richer in coal, ironstone, and li , or better placed wit 
regard to facility of access. The field is situated on a plateau 
bordering on and about 300 ft. above the level of the great 
plain of Chibli, and distant about 26 miles from some small 
rivers, down which the produce of the mines and iron works 
will be conveyed to Tient-sin. To complete the chain of 
communication it is intended to construct a rail-tramway 
from the mines to one of the rivers in question. It is pro- 
posed, in the first instance, to meet the requirements of the 
national arsenals; but, as soon as circumstances will permit, 
manufactured iron of all descriptions will be produced. In 
conclusion it may be mentioned, as a notable instance of 
neglect to utilise national resources, that the very locality 
in which the authorities are about to commence mining 
operations is referred to in an ancient Chinese history, some 
2000 years old, as being the spot where the loadstone was 
first discovered in China.—Zimes, 
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THE NAGPUR WATERWORKS. 
MR. ALEXANDER R. BINNIE, ENGINEER. 
(For Description, see Page 127.) 
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NOTICES OF MEETINGS. 

THE INSTITUTION OF CIVIL ENGINBERS.—Tuesday, February 16, 
at 8 P.M. “On the Erosion of the Bore in Heavy Guns, and the 
Means for its Prevention, with further Suggestions for the Im- 

rovement of Muzzle-Loading Projectiles,” by Mr, Charles William 

caster, Assoc. Inst. C.E. 

INSTITUTION OF SURVEYORS.—On Monday evening, February 15, 
adjourned discussion on the paper by Mr. J. E. Knollys, entitled 
the “ Landord and Tenant Question,” will be resumed. The chair 
to be taken at 8 o’cloek. 
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We give with the present number a double-page Plate show- 
ing Details of the Nagpiir Water Works. The descrip- 
tion for the Plate will be found on page 127. We also 
give another two-page Sheet, containing, in a Tabular 
Form, the Results of some Experiments on Compound and 
Non-Compound Engines. The account of these experi- 
ments will be found on page 129. 
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BOW AND STERN SCREWS. 
For many years after the introduction of steam as 
a motive power in navigation, the paddle wheel was 
the only practical method of applying that power, 
which was employed to drivea ship. It is true that 
numerous experiments were made to find some sub- 
stitute for the dle, by which much power was 


lost in its original form before the invention of 
feathering floats, and which, from its exposed posi- 
tion out of the water, was not at all suited to ships 
of war, Thus we find that in 1799 Mr. Livingston, 





a gentleman of wealth and position in America, who 
afterwards became associated with Mr. Fulton, the 
real introducer of steam navigation in that country, 
made experiments with several plans, amongst which 
were helical surfaces, wheels on the principle of mill 
sweeps, endless chains with paddles affixed to them, 
&c, His original idea seems to have been very 
similar to that of the modern turbine principle, as 
fitted in the Water Witch, with the exception that 
he expelled the water out of a hole in the stern, in- 
stead of through nozzles fitted in the ship’s sides. 
The first notion, however, of using the screw as a 
means of propulsion, was suggested in 1785 by 
M. Paucton, who proposed what he called a ptéro- 
phore, which is described as ‘‘ an instrument com- 
posed of a circumvolution of a helical blade about a 
cylinder, the radii of the blade being at right angles 
to the axis.” In 1785 also a patent was taken out 
by Joseph Bramah for an “instrument to drive 
vessels, having inclined fans or wings, and operated 
by a steam engine on the rotatory principle.” 
Bramah, however, went no further than taking out 
his patent, and no practical experiments were made 
until 1802, when . Edw: Shorter fitted the 
transport ship Doncaster with a screw propeller, 
worked by a capstan. Shorter’s propellers con- 
sisted of screws with one, two, three, and four 
threads, and also of narrow blades or arms project- 
ing from an axis. After this, many patents for 
various kinds of screws were taken out; that by 
Mr. Bennet Woodcroft, in March, 1832, being the 
one which created a sensation, by the attempt to 
introduce an increasing pitch. 

Still little regard or attention was paid to the 
rinciple of the screw until it was taken up by Mr. 
rancis Pettit Smith and Captain Ericsson in 1836, 

this being perhaps due to the fact that previously 


of | it had been suggested by mere theorists, and required 


to get into the hands of practical men to bring 
it to perfection. In the original screw proposed by 
Mr. Pettit Smith, the blades, which in some cases 
were as many as six in number, made a complete re- 
volution round the axis. On experiment, however, 
it was found that the best results were obtained 
with blades making about one-sixth of a revolution. 
The blades continued to be set on a small axis, and to 
be carried out to the end with the same breadth, 
until Mr, Griffiths undertook a series of experiments 
in 1849, and made some very important improve- 
ments in the screw by enlarging the central boss, 
and reducing the ends of the blades. Such great 
advantages have been found to attend the use of 
Mr. Griffiths’ improved screw, that it has been 
generally adopted both in the Royal Navy and the 
mercantile marine. This veteran inventor has lately 
been employed in making another series of ex- 
periments on screw propellers, and some time since 
communicated the results he has obtained to the 
world at large in two papers on the subject read by 
him, one at the Institution of Naval Architects, and 
the other at the Royal United Service Institution. 
We now learn that the Lords of the Admiralty have 
determined to place H.M.S. Bruiser at his disposal 
to make further experiments with on the new appli- 
cation of the screw which he has invented. Much 
doubt has been cast on the results of Mr. Griffiths’ 
experiments with models, from the screw being 
worked by a spring, but the fact that his first ex- 
periments were made with a model worked by means 
of a spring must have some weight in ing us 
pay more attention than we might otherwise do to 
the results which he has gained lately with models 
worked in a similar manner, The same accuracy, 


'/no doubt, cannot be obtained in such a way as 


with the extremely delicate mechanism used by Mr. 
Froude in his experiments with models. The rela- 
tion, however, which the latter gentleman has estab- 
lished as existing between the model and full-size 
experiments with H.M.S. Greyhound, shows that 
the distrust with which model experiments have 
hitherto been regarded, especially at the oe 
is to a great extent unfounded, and has probably 


had a good deal to do with the present determination | and. 


of the authorities at Whitehall to prosecute Mr. 
Griffiths’ researches still further by means of trials 
on a full-sized vessel. 

If it should happen that the results which Mr. 
Griffiths has obtained with models are borne out b 
the experiments about to be made at Devonport wi 
the Bruiser, we may expect that before long another 
revolution will take place in steam navigation. Mr. 
Griffiths has rightly pointed out the many defects in 
the present arrangement of the screw, particularly 
the great loss of power, in some cases amounting to 
as much as 60 per cent. of the power exerted by the 








engines. We know that. this statement is not ex- 
aggerated, as the experiments with the Greyhound 
quite bears out. Mr. Froude suggests that this is 
caused by the screw drawing away the water from 
the stern of the ship, whereas Mr, Griffiths thinks 
that the loss of power should rather be assigned to 
the fact of the screw being insufficient] supplied 
with water; and he proposes to remedy this evil by 
surrounding it with a casing, having a bell-mouthed 
entrance so arranged as to take in the water from 
below, and thereby not to take it away from the 
stern of the ship, and so obtaining an increased 
supply of 40 to 50 per cent. more water. This idea 
of enclosing the screw in a tunnel is by no means 
new, having been patented as long ago as 1815 by 
Mr. Trevithick, of Cornwall, and it has since then 
been frequently discussed and generally failed to 
attract many irers. 

The second improvement, on which Mr, Griffiths 
lays much stress, consists in putting two screws into 
a vessel, one at thestern, and the other at the bow, 
by which means he can employ much smaller screws, 
and, therefore, have them situated lower down in 
the vessel, so that they are less liable to be lifted 
out of the water by the pitching and ascending move- 
ment, which causes the racing of the engines, and 
consequent straining, both of them and the ship 
itself. This certainly would be a matter of great 
moment, though we must say we attach still further 
value to the fact of a ship being furnished with two 
separate screws and sets of engines and boilers, as 
we have always considered that the fact of a vessel 
being dependent on one screw was a source of 
danger to her. The loss of the Soudan, a week 
ago, which drifted on shore and was wrecked in the 
harbour of Madeira, simply from something getting 
out of order in her single set. of engines on which she 
was dependent, very strongly bears out the case, 
and does not make it difficult for us to imagine the 
helpless condition of a vessel in a heavy sea with 
her single screw put hors de combat. Undoubtedly, 
however, shipowners will be adverse to such a 
project as that of putting a screw both at the bow 
and stern of a vessel on account of the stow 
room, which would be lost from having to provide 
accommodation for two sets of engines, which would 
certainly take up more room than a single set of the 
same collective horse power, not to mention the 
space lost by a second shaft alley. 

Against this objection, however, is to be set the 
reduction of total engine power for a given speed, 
which—if the results of Mr. Griffiths’ experiments 
are confirmed—is attainable by the employment of 
bow and stern screws in combination. The growth 
in the size of our steam vessels also affords a reason 
for dividing the — power which was wanting a 
few years ago. f- Mr. Griffiths’ experiments 
particulars will be found on pages 403 and 504 of 
our sixteenth volume, and the results we there re- 
corded are —" of a sufficiently striking 
character to make us look forward to the trials of 
the Bruiser with more than ordinary interest. 


TRACTION-ENGINE WHEELS. 

A BENCH of magistrates in Montgomeryshire have 
recently distinguished themselves by a decision 
respecting the wheels of traction ongines, which 
would be amusingly absurd were it not that if 
taken as a precedent by others of the “great un- 
paid,” it might prove annoying to users of agri- 
cultural locomotives, and in fact of traction engines 
generally. The charge in the present instance, 
according to a local paper, was that William Yelland 
and William iam Boustred, of Pontesbury, ‘‘on the 22nd 
day of January inst., at the parish of Montgomery, 
in the county aforesaid, did use on a certain turn- 
~ road leading from Montgomery to er me a 
ocomotive propelled by steam, the wheels of which 





were not cylindrical and smooth-soled, or used with 
slides or other bearing surface, of a width not less 
than 9 in.” i 


The traction — in question was one 
made by Messrs. John Fowler and Co., of Leeds; 
. ing to the evidence of the first witness 
for the prosecution, Mr. Farmer, the sur- 
veyor of the road, this engine had leading wheels 
with tyres 8}in. wide, there being, however, a 
raised rib 5 in. wide, at the centre. According to 
the same witness the driving wheels had tyres 15 in. 
wide, but these were not smooth, they having 
diagonally p strips 3 in. wide fixed on them, at 
a distance of about 2}in. apart. It appeared also 
from the cross-examination of this witness that the 
spaces — the di bars oa been oe u 
se their — pieces 24 in, wide 

94 in, long, so that the wheels have now a practically 
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continuous ing surface for a width of over 9in.| become more than a -convenience—they are now a| ‘‘ House Drainage,” at page 108 ante, we stated the 
at the middle of their tyres. Mr. Farmer, who ap-| necessity for agricultural purposes, and any attempt } existence of similar le ifficulties arising from the 


pears to have been the only witness for the prose- 
eution, stated that he had not examined the track 
immediately after the engine passed, and he gave no 
evidence whatever as to having been caused 
b it while, on the other hand, Mr, Robert Eddison, 
of essrs. J, Fowler and Co., who was subsequently 
a witness for the defence, stated that he had gone 
over the entire distance traversed by the engine, and 
that he had not seen the slightest harm done to the 
road. Mr. Eddison also stated that the weight of 
the engine was about 10 tons, of which about 2} tons 
rested on the leading wheels. 

Such are the facts of the case, and we now have to 
turn to the magistrates’ decision. This, after due 
deliberation, was given by the chairman as follows: 
—-‘‘We have given this matter our very best con- 
sideration, and are unanimously of opinion that the 
front. wheels do not conform to the terms of the Act 
of Parliament, and we give no decision as to the 
driving wheels.” . Then followed the infliction of a 
penalty of 5/. and costs. 

The conviction is, we presume, one sanctioned by 
the absurd conditions of the Act under which the 
charge was made, but it is nevertheless one by no 
means flattering to the discriminating power of the 
local magistrates, nor can it be justified by any rules 
of common sense. As we have already said, no damage 
to the road was proved—or in fact attempted to be 
proved —and there was nothing in the evidence which 
could have led the magistrates to anticipate damage. 
The decision appears to have been founded solely on 
the construction of the leading wheels, each of which 
would have a bearing 5 in. wide on a hard road. 
But the weight on these wheels was but 2} tons, or 
4} ewt. per inch of width of bearing surface, when 
the engine was —— alone, while when hauling 
a load this weight would be still less. But, if our 
readers will refer to page 83 of our last volume and 
examine the Table there given of the results of the 
trials of agricultural wagons carried out by the 
Royal Agricultural Society during their Bedford 
meeting, they will find in these wagons when fairly 
loaded, the maximum load per inch of width of tyre 
averaged for eleven examples tested 6.84 cwt., while 
in two of the wagons it was a 8.3 ewt. 
and 8.6 cwt.. In one case only did it fall below 
6.2 cwt. Under these circumstances the flagrant 
absurdity of fining the owners of a traction engine 
because that engine has leading wheels of which the 
tyres have only a sufficient width of bearing surface 
to prevent the load from exceeding 44 ewt. per inch 
in width is plainly apparent. 

Although the decision of the bench was founded 
upon the construction of theleading wheels only, some 
remarks were made in the course of the trial respect- 
ing which it may be as well.that we should say a 
few words. It was observed by the chairman, that 
‘* the bearing surface must be smooth ora cogwheel 
might be used,” while he further remarked that the 
wheels ‘* ought to have 9 in. slippers,” It was ex- 

lained by Mr. Eddison that ‘ slippers” had long 
n given up, and he added that practically a 
smooth wheel would do more harm to the road than 
that with which the engine is fitted. This latter 
int-is one to which special attention deserves to 
drawn, and it should be impressed upon all 
country magistrates or others who have to deal with 
uestions arising out of the use of traction engines, 
that when damage is caused to roads by such engines 
it is, as arule, produced by the wheels slipping. 
The slipping of a smooth wheel will do infinitely 
more damage than the non-slipping progress of a 
wheel fitted. with diagonal ribs or other equivalent 
contrivances, and nothing could be more injurious to 
the interests of road trustees than the enforcement 
of a law enacting that smooth wheels should alone be 
used. Both Messrs. J. Fowler and Co. and Messrs. 
Aveling and Porter have thoroughly studied the 
question of the best wheels for traction engines, 
taking into full account both the ction upon the 
road and the effect 
engines, and the w fitted to the engine, of 
which we have been speaking, are of the types fixed 
upon as those best suited for general purposes. 
istrates may rest assured that traction engine 
builders are more interested than anybody in pro- 
ducing engines which will not injure roads, as they 
well know that the general use of such engines de- 
upon this object being attained. ‘That they 

ve fairly suceeeded is abundantly proved by the 
enormous numbers of such engines 


"The feet Le that 


now in use and 


employment. 
engines have now 


the tractive power of the. 





to limit their use by enforcing the absurd provisions 
of old Acts of Parliament can only result in failure. 
The existence of a ridiculous and oppressive law is 
only tolerated so long as it is not enforced. ‘The 
abuse of such a law by local magistrates who refuse 
to move with the times would only be the signal for 
such an agitation as would lead to its repeal. We 
trust that we shall hear of no more such decisions as 
that on which we have commented. 








SANITARY, GAS, AND WATER 
LEGISLATION, 1875. 


Tue Presidents of the Board of Trade and of the 
Local Government Board can hardly anticipate that 
the present session will render their offices a sine- 
eure. Within the last few weeks they have been 
inundated with dgputations on questions relating to 
gas, water-supply, the disposal of sewage, nuisances 
arising from chemical manufactures, pollution of 
rivers from mining and manufactures, cum multis 
aliis, in regard to} sanitary matters, not forgetting 
the serious question of over-crowded dwellings of 
the working classes. For the last few years we have 
devoted much of our available space in. the discus- 
sion of all these matters, but scarcely expected 
that their consideration would have so soon become 
a question of such national importance. It has been 
justly stated that the British mind is slow to move, 

ut once in motion it acquires an impetus that is 
simply irresistible, and this seems precisely the 
state of affairs at the present moment in regard to 
sanitary and social questions. 

These have many aspects. The first of importance 
is that of improving health, or more plainly of lessen- 
ing the fatal or injurious effects that arise from the 
neglect of sanitary laws. Here we may remark that 
whatever difference of opinion exists in regard to the 
details of such laws, their principles are quite settled. 
It is absolutely essential for the safe existence of a 
human being that he should have a constant supply 
of pure air, that is air of a normal or chemical con- 
stitution for the purpose of respiration, and conse- 
quently of digestion, for the latter process is as 
much connected with life as the feeding by coal and 
its combustion is essential to the furnace of a steam 
boiler. For all practical Prneore, the human sys- 
tem depends on the same laws as the furnace. 

At the basis of sanitary legislation it therefore 
appears that, so far as health is concerned, we must 
avoid all causes which vitiate the air we breathe or 
the food we partake of, and it is at this point—the 
utter abnegation of such laws—that Parliament is 
required during the present session, to legislate for 
the purpose of preventing, so far as circumstances 
render possible, all those conditions that are inimi- 
cal to public health. 

A reference to the index of our last two volumes 
will show that in nearly all of the details of this 
question we have kept our readers au courant with 
what has transpired, and in our issue of January 
8th, we gave a general summary of such matters for 
1874. But during the last few weeks several new 
and important phases of the sani uestion have 
cropped up, new facts have been disclosed, and to 
some of these as the basis of legislation we have now 
to draw attention. 

The sanitary conference held at Birmingham, of 
which we gave full reports in our issues of the last 
month, disclosed some most important facts in rela- 
tion to over-crowded dwellings, and the miserable 
state of our house-refuse and water supply arrange- 
ments. Since then deputations have waited on the 
President of the Ams Government Board urging 
on his attention the serious pollution of rivers in 
Scotland by manufactures, the evils of the present 
nm of house drainage, and last, but by no means 
the least important, was a deputation, received on the 
day preceding the meeting of Parliament, urging the 
serious results that occur in the neighbourhood of 
large towns, especially of the metropolis, from the 
extension of works devoted to chemical manufac- 
tures. In this case we have notice of circumstances 
affecting health that arise from unnecessary atmo- 
= anaioe ution. In our article on the ‘‘ River 
Thames” of August 14, 1874, we pointed out many 
of the causes productive of this result at the east 
end of the metropolis, and therefore can scarcely 
add much to the facts of the case. But the reply 
of the President of the Local Government Board 
shows how difficult it is to legally meet the nuisances 
which at present exist unchecked. In an article on 


opposition which may arise from local authorities to 
those who would introduce improvements in general 
sanitary arrangements. 

The recent deputation to the President of the 
Local Government Board, included residents on 
the north and south side of the Thames, and 
also representatives from Northumberland, Lanca- 
shire, and Cheshire, the chief localities of chemi- 
cal manufactories in England. They set forth 
grievances in respect to which it is simply neces- 
sary to state that both animal and vegetable life 
are constantly exposed to danger. ‘To these we 
have already drawn attention at page 9 in our 
Jast and at page 109 in the present volume; we 
have similarly called attention to the subject of 
‘* Noxious Trades,” showing how far the latter are 
subject to legal control within the metropolitan area. 
It appears, however, from the reply of the President 
of the Local Government Board, that, as in the case 
of house drainage, — difficulties stand in the way 
of improvement. e stated that since the con- 
clusion of the last Parliamentary session he had 
found that there was a rapidly growing feeling in 
the country that some steps should, if possible, be 
taken to put a stop to existing nuisances. He had 
expected that the Alkali Act would have met the 
difficulty. In any case, he deprecated undue inter- 
ference with existing manufactures, except by slow 
and tentative steps, and urged on the deputation 
the duty of carrying out the law as it now stands 
by aggrieved individuals, as Government could not 
be expected to interfere when an ordinary legal 
remedy existed. 

All speculation as to the intention of the Govern- 
ment, in regard to future sanitary legislation, has 
been set at rest by the statements in the Queen’s 
Speech, and the subsequent discussion on the 

dress last Friday. It is resolved to bring in a 
Bill for preventing the pollution of rivers, and as 
far as we can learn, much will depend on the report 
of Sir John Hawkshaw in respect to the Clyde, as 
to what course the Government will take. Another 
Bill is to be introduced for the improvement of the 
dwellings of the working classes, and a third for the 
consolidation and pease tony} of the sanitary laws ; 
the latter =, it is stated, will be both 
effective and well digested. We sincerely hope that 
the result may prove equal to the anticipation, 
although we have serious doubts on the subject. 
No reference is made in regard to the question of 
water supply, hence real “‘ sanitary improvements,” 
whatever may be done, will be practically in abey- 
ance, ‘The notices of new Bills relating to sanitary 
matters were as follows: Ist. By Mr. Cross for 
facilitating the improvement of the dwellings of the 
working classes in large towns. 2nd. Mr. Sclater- 
Booth to consolidate and amend the laws relating 
to public health in England, and a Bill to repeal the 
Adulteration of Food Act, and to make better pro- 
vision for the sale of foods and drugs. 3rd. Colonel 
Beresford, a Bill to amend the supply of water to 
the metropolis (a resuscitation of last year’s Bill) ; 
and, 4th, Mtr. Bruen, a Bill to improve agricultural 
dwellings in Ireland. 

In regard to gas legislation it appears that the 
Corporation of the City and the Metropolitan 
Board of Works have agreed to the details of a 
measure for the regulation of the metropolitan gas 
companies. ‘They propose that, as far as possible, 
identical conditions should be imposed on all the 
existing companies. That the standard price should be 
3s. 9d. per 1000 ft. of 16-candle gas ; that the maxi- 
mum dividend shall be 10 per cent. ; that if any 
increase of price take place then there should be a 
corresponding fall in the dividend, every penny in- 
crease to be accompanied with a fall of one-quarter 
per cent. Referees are to be chosen one each by 
the City and the Board, and a third by the Board 
of Trade, ‘The standard burner is to be Sugg’s 
London argand, a duplicate of which is to be 

laced in the hands of the Warden of the Standards. 
rovision is to be made in regard to the auditing 
of the accounts and other questions. 


Such are some of the most important features of 





future legislation on sanitary, and water ques- 
tions hn g ors Parliament. oWe shall take care 
to keep our readers well acquainted with the pro- 
gress of each measure. It is very desirable that 
public opinion should be well informed on such 
subjects, and we trust that the legislation which 
may,ensue may be neither too hasty on the one hand, 





nor incomplete or defective on the other. 
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ENGINEERING STUDENTS. 

Some weeks since (see p. 493 of our last volume), 
in reviewing the Annual Report of the Council of 
the Institution of Civil Engineers, we dwelt upon 
the progress they had made, and the extended efforts 
they are now making, to increase the field of their 
usefulness. In the course of that article, we alluded 
briefly to the important supplemen class which 
was attached some years ago to the Institution, in 


order to draw within its circle pupils and young} P° 


engineers who were disqualified by want of years 
from election to the associate class. How far the 
Council has succeeded in its primary object may be 
judged by the fact that at the commencement of 
the present year no less than 282 so-called students 
were upon the book of the Institution. 

But although the total number is so large, the 
almost empty benches in the theatre at the supple- 
mental meetings, when papers contributed by 
students are read and discussed, show too piainly 
that the main object with which the class was 
established has not been attained, and it is with 
the view of stimulating the interest of the students, 
and urging them to take advantage of the benefits 
offered to them by the Institution, that an official 
letter has recently been circulated among the mem- 
bers and associates, requesting them to encourage 
their pupils or assistants who are students of the 
Institution to contribute papers, and to take an 
active part in discussion. 

Although it is not to be expected that the atten- 
dance at ote meetings should be quite in propor- 
tion to the total number enrolled, the fact remains 
that the interest exhibited falls lamentably short 
of what may reasonably be expected. Amongst 
the whole of the students less than 50 are abroad, 
and 64 are scattered over different parts of this 
country; there are therefore at least 160 students 
resident in London, and of this number 31 are study- 
ing at the Cooper’s Hill College. That only 30 or 40 
out of the number residing in or near the metro- 
polis attend the supplemental meetings, gives un- 
mistakable evidence either that the advantages to 
be derived are misunderstood, or that they are re- 
garded with indifference. 

Of these advantages the annual Miller scholar- 
ship is the most tangible, providing as it does a 
scholarship, tenable for three years, and of a maxi- 
mum value of 40/. per annum. This premium is 
awarded for the best paper read during the sup- 
plemental session, always provided that a communi- 
cation of sufficient value be submitted. 

But in addition to this there are other benefits, 
more remote and indirect perhaps, but of far greater 
importance. Asa means of training the young en- 
gineer in habits of careful observation and pains- 
taking investigation, of strengthening his powers of 
close and careful reasoning, and his capacity for prac- 
tical and theoretical discussion, the value of this 
class cannot be ovér-estimated. 

Moreover, engineers in practice—those to whom 
students look for aid when they cease to be pupils, 
or for advancement if they have already entered the 
real work of their profession—are ever seeking for 
able and earnest assistants, and those who prove 
that they possess these qualities within the walls 
of the Institution, are sure of gaining preference for 
advancement. 

On both sides, therefore, and for every reason, the 
students of the Institution should be stimulated to 
show at least the same interest in their work, as 
members do during the regular business of the 
session, and to benefit themselves, not only in the 
theatre, but in the library. 

We hope, too, that the letter of the Council may 
awaken a keener sense of responsibility in the minds 
of those engineers—and they are too numerous—who 
have undertaken the training up of young men for 
the profession. The time of an engineer is, as a 
Tule, too valuable for him to devote any part of it 
in the direct instruction of pupils, who having 
entered his office, are left to learn what they can for 
themselves. If this condition of things is inseparable 
from the profession, at least it is the duty and to 
the interest of engineers to second the effort now 
being made by the Institution to improve the train- 
ing of the rising generation. 
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THE “VICTORY” PRINTING PRESS. 

ALTHOUGH the introduction of rotary printing 
machines in practice dates back only about ten 
years—the proprietors of the 7imes newspaper being 





the first to en the principle—their invention can 
to a far more distant period, in- 


be traced b 





asmuch as in the year 1790 Mr. W. Nicholson 
ag a very complete cylinder printing machine. 

Walter printing machine at the Zimes office, 
prints the copies only, it does not fold them, that 
operation not being n there, . This further 
improvement, however, has been successfully worked 
out by Messrs. Duncan and Wilson, of aout Pe who 
were the first to combine rotary printing and folding, 
which they did in the beginning of 1870, This com- 
und principle was embodied in the Victory print- 
ing and folding machines, one of which will be found 
described and illustrated at pages 100, 101 of our 
sixteenth volume. But it was subsequently desired 
that these machines should perform another func- 
tion ; that the papers should not only be printed and 
folded, but pasted also, so as to come out ready bound 
pamphlets, This requirement has now been met by 
Messrs. Duncan and Wilson, in a machine which has 
been constructed by the Victory Printing Machine 
Company, and the successful working of which we 
witnessed on Tuesday last at the works of the com- 
pany, Spekeland-street, Edge-hill, Liverpool. The 
system of pasting the sheets of pamphlets and papers 
together has been known and practised in America 
for some little time past, but this has been in con- 
junction, we believe, with table machines only, and 
it has been left for Messrs, Duncan and Wilson to 
add it to the cylinder apparatus. 

The apparatus we have now to describe has for a 
basis the principles of the Victory printing machine, 
although it is really a double machine, as the body 
of the paper is printed at one end and the cover at 
the other, both meeting near the centre. This 
double printing is rendered necessary from the cir- 
cumstances that the New York Christian Union— 
the paper for which this machine has been made— 
although a weekly journal, has an extra outer sheet 
once a month, to print which the supplementary 
machine is used. ‘The journal is printed from a 
continuous roll, the paper being first damped and 
then pasted while on its way to the first printing 
cylinder. The paper is then conducted to the 
second printing cylinder, before reaching which 
it is also pasted at the proper points. It is then 
carried to the cutting cylinder, where each copy of 
the paper is cut from the roll ¥ a perforating 
cutter, and passes on to the first folding cylinder. 
The paper next goes to the tapes and receives its 
first cross fold and then to other tapes for the 
second cross fold. It is now readily pasted together 
as a phlet, and only waits its cover, which is 
brought in at the precise moment under the body of 
the paper from the opposite end of the machine. It 
is readily — down the centre inside, and into it 
the body of the paper is unerringly slipped, the per- 
fect journals being delivered in a pile on a receiving 
table underneath the machine. ‘They are then re- 
moved to the guillotine, where the edges are trimmed 
off, and the journal is ready for sale. The body of 
the journal is printed from paper 43 in. wide, and 
the outer sheet or cover from paper 21} in. wide. 
That portion of the machine by which the cover is 
printed can, of course, be disconnected at will; it 
comprises a printing, cutting, and pasting arrange- 
ment, similar to that employed in the main ap- 
paratus. 

The pasting apparatus demands a word of explana- 
tion. It consists of four brass boxes or hoppers of 
conical shape for holding the paste, each having a 
slot in the bottom, which is nearly filled by a small 
wheel, kept down by a light spring. This wheel 
delivers the paste on to the paper in the exactly 
required quantity and at the proper times. A cam 
on the blanket cylinder spindle, and an intervening 
system of levers and rocking shafts, cause the 
hoppers to be raised from off, or lowered on to, the 
paper just as is necessary, ‘There are four of these 
paste boxes on the main, and two on the auxiliary 
machine, and they are placed over the blanket rollers. 

The Christian Union requires a sheet of go 
half as large again as the Daily News, and it 
been worked by the makers of the machine, and 
without the aid of printers, at the rate of over 
6000 copies per hour, the contract s which it is 
anticipated the machine will more than do when it 
gets into working order. Upon the occasion of our 
inspection, and with some fifty or sixty inquiring 
visitors impeding work, the copies were run off at 
the rate of nearly 5000 per hour, and this, too, as 
in the previous case, with only engine-fitters, and 
not printers working it. The machine is very com- 
pact and well arranged, measuring 27 ft. in length 
—including the cover machine and the two rolls of 

in width over all, and 7 ft. in height, 





—9 
St sompcions in all about 4000 parts, and its cost is 


4000/. Altogether, the machine is a highly suc- 
cessful production, and an excellent piece of ma- 
chinery, and certainly marks an era in the art of 
printing, if not in that of bookbinding. 





_ THE NAGPUR WATERWORKS. 

Ara recent meeting of the Institution of Civil Engineers 
a paper of considerable interest was read by Mr. A. R. 
Binnie, in which a detailed description of the waterworks of 
Négpur was presented, and by the courtesy of the Institution 
we are enabled to reproduce illustrations of these works 
from the plates contained in the Minutes of Proceedings. 
Nagpir is the capital of the Central Provinces of India, 
and has a population of 84,000 people. It is situated at a 
level of 1015 ft. above the sea, and is 519 miles from 
Bombay. Previous to 1870.the city was very imperfectly 
supplied with water from a large number of wells, the supply 
from which was too frequently impregnated with sewage. 
In addition to these sources a further supply was drawn 
from a tank called the Jumé Taldo, the position is indi- 
cated on Fig. 1, page 124, and from a large reservoir of 
native construction about four miles from the city and at a 
considerably higher level. The works connected with this 
reservoir were constructed nearly a century ago, and it was 
designed principally for supplying the palace of the Rajahs 
of Négpir and the Court. 

Considerable interest attaches itself to this reservoir as 
an illustration of native design and work, and in the course 
of the paper contributed to the Institution, Mr. Binnie gave 
a description of its arrangement. The position of the re- 
servoir with respect to the city is shown in Fig. 1, while 
Fig. 2, page 124, shows its outline to an enlarged scale, as 
well as the line of the embankment by which the waters 
collected within its area were dammed up. It will be seen 
from Fig. 2 that the embankment is not formed in a straight 
line; its length was 856 yards, and its height varied from 
12 ft. to 20ft. Fig. 4 is a transverse section showing 
its construction, and from this figure it will be seen that the 
bank slope had an inclination of 13 to 1, whilst the inner 
face consisted of a rubble vertical wall, strengthened by 
semicircular bastions. The width at the top varied from 
40 ft. to 60 ft. Fig. 6 on our two-page engraving indicates 
the position of the strengthening bastions, as well as the 
level of the top of the embankment, and those of old high 
and low water. When full the water area was 237 acres, 
and the contents of the reservoir was 80,000,000 of cubic 
feet. 

Figs. 3 and 4 show the arrangement of sluices by which 
the water was drawn from the reseryoir, while Fig. 8 upon 
the two-page engraving also shows a part.of the sluice to an 
enlarged scale, as it appeared when the, alterations were 
completed. It consisted of a stone structure projecting 
some feet from the face of the wall. At the point A was a 
well in one side of which were five openings communicating 
with the water in the reservoir, whilst on the opposite side 
of the well were seven openings leading by a suitable pas- 
sage to the smaller well B, whence a pipe carried off the 
water to another chamber C, also provided with a series of 
holes as shown, 

By this arrangement the supply of water was regulated, 
while it could be entirely suspended by closing the passage 
from the chamber B. Figs, 17, 18, on the next pageyshow 
the conduit employed for leading the water through the 
distance of four miles between the reservoir and the city, 
It was formed in blocks of sandstone from 2 ft. Gin. to 3 ft. 
6 in, long, and about 18 in. square. In the centre of each 
block was made a circular passage 9 in. in diameter, while 


‘each block was formed with a projection and corresponding 


socket as shown at either end for the purpose of making the 
necessary connexion. The joints were formed by mortar, and 
the stone conduit was enclosed in rubble masonry ; earthen- 
ware service pipes were also employed, and others led the 
water into small cisterns as shown in Figs. 19, 20, while the 
supply could be regulated by plugs placed in the. mouths 
of the pipes as shown. Along the whole length of the 
conduit at frequent intervals, relieving cisterns or towers 
were placed, which allowed the escape of air, and these 
were used also to reduce the head of water. 

These works, which at one time doubtless provided a large 
water supply, had fallen into decay. Considerable leakage 
took place continuously, and from this cause, as well as from 
evaporation, the reservoir occasionally became dry, while 
under the most favourable conditions, that is when it was 
full, from the defective state of the conduit, and its in- 
significant dimensions, the delivery was comparatively 
small, 

The locality however appeared extremely favourable for 
constructing new works, by means of which a large and 
constant supply could be assured, and in 1870 the scheme 
suggested by Mr. Binnie was sanctioned by Government, 
and promptly carried into execution. Figs. 7 and 8, which 
are respectively a plan and a section of the new embankment, 
taken at the point where the outlet main, sluices, and strain- 
ing tower are placed, show the form and construction 
adopted, as well as the proportion and contour of the old 
bank, whic was utilised in the formation of the new one. 
Fig. 6 also shows the comparative levels of the top of each 
embankment, From this latter figure it will be seen that 
an additional height of 17 ft. 4 in. has been given, by which 
an increased depth of 13 ft. 4 in. between the present and 
old high-water is secured. In making the new work 
a trench was formed in the old embankment, extending at 
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least 8 ft. into the rock. In Fig. 6 the rock line is shown, 
as well as the line of the bottom of the trench just alluded 
to. Fig. 5 is a section of the completed work, and from 
this it will be seen that the thickness of the puddle wall at 
the top is 5 ft. and that it is widened with a uniform 
batter on each side of 1 in 12, until the thickness at the 
ground level is 10 ft. From this point the width decreases, 
until it is again reduced to 5 ft. at the bottom of the trench 
in the rock. This puddle wall is formed of clay, and was 
laid in thicknesses of 8 in., after having been well soaked in 
water. The form of the trench excavated is shown in 
Fig. 5, and it will be seen that the earth that was taken out 
was replaced by black cotton soil filling, the slopes of which 
above the top line of the old embankment to the top of the 
puddle wall were made with an inclination of 1 tol. The 
material thus taken out was employed to form the outer 
slope of the bank and the inner slope which enclosed the 
rubble face wall of the old work, already alluded to. The 
upper part of the inner slope is formed with a slope of 2} to 
1, and this, as well as the lower, is protected with stone 
pitching 12 in. thick. 

The method of leading the water off from the reservoir 
to the main is shown in Figs. 7 and 8, from which will 
be seen that the spot selected corresponds with the 
position of the oldsluices. The pipe forming the syphon 
is 2 ft. in diameter and 184 ft. long. The inner extremity 
enters the straining tower, the mouth being 31 ft. below 
the top of the coping. The outer end terminates in the 
valve house, where the connexion is made between the 
syphon and the main. Throughout the whole of its length 
the pipe is carefully supported, as shown in Fig. 8. Between 
the foot of the straining tower and the bottom of the old 
sluice, a rubble arch 4 ft. wide was formed, the top of which 
was constructed with steps, en which were laid ashlar 
blocks, carrying the pipe as shown. The old sluice chamber 
and wells were filled with concrete, and between the face of the 
old sluice and the puddle filling in the heart of the embank- 
ment, the pipe is carried partly in the masonry and concrete, 
and partly on sandstone blocks carried by rolled beams. 
Figs. 10 and 11 are transverse sections showing the method 
of supporting the syphon at two different points. On one 
side of the puddle wall is constructed a masonry pier, carried 
up to the top of the embankment, and on the other side is 
the charging well, also with stone wa'ls, resting on the rock, 
and extending upwards to the same height as the pier just 
mentioned, The pipe rests upon these walls, and the space 
between them is spanned by two rolled beams, which serve 
also to support the pipe. On the outer side of the embank- 
ment to the valve house, it rests upon concrete and ashlar, 
while above the pipe are placed cross walls, the spaces 
between which are filled either with concrete or with puddle, 
the latter material being employed where the joints in the 
pipe occur. Fig. 9 is a cross section of this portion of the 


work. The pipe is provided at each end with suitable 
valves, and at the highest point is placed an arrangement for 
charging the syphon, as shown in Fig. 8. Figs. 15 and 16 
are enlarged views of the pipe and pipes; from the former 
figure it will be seen that a recess is formed around the conical 
projection in one member of the joint, in which a rubber ring 
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is placed, while a flat rubber washer was also placed between 
the flanges themselves, and the joint is made good with 
iron-rust cement. 

The straining tower is shown in Fig. 8, and to a larger 
scale in Fig. 14. It will be seen that it stands upon the rock 
bottom, and as during the time the work was being carried 
out, there was a certain depth of water in the reservoir, 
it was n to form a cofferdam to enclose it. The 
tower is 15 ft, by 16 ft. inside, and it is built of rubble 
basalt as far as the old ground level, the upper part 
being of sandstone ashlar. On the further side of the 
tower are three openings, each 2 ft. square, provided with 
sluice valves that can be moved from the top of the tower, 
as shown. Within the tower are a series of straining 
frames, filled with copper gauze, having 30 meshes to the 
inch, large impurities and floating bodies being prevented 
from entering the tower by iron wire netting placed outside 
the sluices, Figs. 12 and 13 show the waste weir, the 
position of which is indicated on plan, Fig. 2. It consists 
of a curved wall 200 ft. in length and 8 ft. thick. 

The original estimate for the Négpér Waterworks was 
86,5541, with a supplementary estimate of 2981/. The 
expenditure on the first estimate was 36,7181, or 164/. 
in excess ; on the other hand the supplementary expenditure 
amounted to 28111, or 170/. less than the estimate, so that 
taken together there was a net saving of 6/. on the whole 
work, Mr. Binnie may be fairly congratulated on having 
achieved this brilliant exception to the general rule of 
Indian engineering work. Some of the principal items of 
expenditure may be enumerated. In forming the trench 
for the puddle wall down to the rock and into the rock 
itself, 47,000 cubic yards were excavated, and the cost of this 
work was 2368/. In the puddle wall 33,300 cubic yards 
of clay were consumed, and the cost of this part of the work 
was 6658/, or about 4s. per yard. In raising the embank- 
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ment atotal of 107,407 cubic yards of earth were required, 
and this was put in place at an average cost of 54d. per 
yard. The cost of pitching varied from 5s. to 10s. per 
100 square feet, and turfing cost 2s. for the same area. 

The total cost of the outlet, including the tower, foot 
bridge, valve house, &c., was 2893/., and the prices paid 
were, for ashlar from 1s. to 2s. per foot, for basalt rubble 
from 10s. to 16s. per yard, and for concrete 8s. per yard 
The waste weir cost 821/ 

The available storage capacity of the reservoir is 
240,000,000 cubic feet, and its maximum surface water 
area is 370 acres. With such a supply asthis, 15 gallons a 
day per head can be delivered to the town even in the driest 
seasons. 








Tux Fort1Fications oF Parts.—Paris has now 2340 work- 
men employed upon its fortification and defence works. Em- 
ployment is thus afforded to a number of men who would be 
otherwise without work, in consequence of a temporary 
suspension of building operations in the French capital. 


TovenEyepd Giass.—It has long been known that when 
glass is heated to redness, and kept at that ae for 
a considerable time, its physical ies are ina 
remarkable manner. us it opaque or feebly 
translucent, much harder and tougher, and somewhat like 
porcelain in appearance. This change is termed “ devitrifi- 
cation,” and is caused by the conversion of the glass into a 
confused] ine mass, of which sections are beautiful 
objects when seen with a microscope in ised light. The 
subject was investigated by the reno French philosopher, 
Réaumur, early in the last century; and to objects of devi- 
trified glass the name of Réaumur’s in is ly 
applied. Such objects are exhibited in the Museum of 
Practical Geology, in Jermyn-street. It has been reserved 
for another Frenchman, a gentleman farmer, to discover the 
sin fact that when glass is heated to redness and then 
cooled or annealed in oil its toughness is greatly increased, 
or, what is equivalent, its fragility is greatly diminished, 
while its transparency remains the same. Thus, suppose & 

pane of glass placed flatwise and supported on 
i to break when a given weight is 
upon it—say, from the height of 2 ft.—it would, 
after having been toughened in the manner above stated, 
resist the same weight falling upon it from the height of 6 ft. 
or 8 ft. ab Rn ty gh glass has been manu- 
factured during the 2000 years, yet such a simple and 


t fact as this should only recently 

a bee Deadaen aon equally that the disco erer 

a ay as The - ing informati a 
on }' new i is given on 

authority of Mr. C. W. Siemens, F.L8, who is well known 

in connexion with tel and the furnace which bears 


hae Seen, eminent rye at — 
tried the process pronounces certain 
unquestionable.” — Times. 











Fas. 12, 1875.] 


EN GINEERING. 











COMPOUND AND NON-COMPOUND 
ENGINES. 

In our number of January lst last (vide page 14 
of the present volume), we published an account of 
some experiments carried out by Mr. Charles E. 
Emery, of New York, on the engines of the United 
States Coast Survey steamer Bache. In a note to 
that article reference was made to similar experi- 
ments carried out on the engines of the steamers 
Richard Rush, Samuel Dexter, and Alexander J. 
Dallas, and of these experiments we now subjoin a 
report, while we also publish with the present issue 
a two-page sheet containing a tabular statement of 
the results obtained. An analysis of the results of 
these important trials will appear in an early number. 

rt of the Trials of the Steam Machinery of the U.S. 
a ve J Steamers Rush, Dexter, and Dallas, at the U.S. 

Navy Yard, Boston, Massachusetts, in the Month of 

August, 1874, by a Joint Board of U.S. Naval and U.S. 

Revenue Marine Engineers. 

Tue following report of the trials of the steam machinery 
of the revenue steamers Richard Rush, Samuel Dexter, and 
Alexander J. Dallas, is published for the information of the 
officers of the Revenue Marine. 

It will be observed that the cylinders of the compound 
engine of the Richard Rush were steam jacketted, and that 
those of the pncengenns engines were not steam jacketted. 
A new non-compound engine with steam j cylinder 
and a boiler designed for high pressure steam having just 
been completed for the revenue steamer Albert Gallatin, a 
series of trials of the machinery of that vessel, with and 
without steam jacket in use, for comparison with the trials 
detailed in the following report, will soon be made. 

Cuarzs F. Conant, 


Acting Secretary of the Treasury. 
Treasury Department, 
Washington, D. C., November, 4, 1874. 


In the early part of the present season there were com- 
pleted for the U.S. Revenue Marine three new revenue 
steamers, named, respectively, in honour of ex-Secretaries of 
the Treasury, the Rush, the Dexter, and the Dallas. The 


three vessels are similar as respects the hulls, the screws, and | th, 


the boilers, but the engines are different each from the other— 
that of the Rush being a compound engine, that of the 
Dexter a high pressure condensing engine, and that of the 
Dallas a low pressure condensing engine. 
The vessels are each 140 ft. long over all, 129} ft. between 
diculars at water line, 23 ft. extreme breadth of beam, 
and 10 feet depth of hold. The draught of water aft is about 
8 feet 10 inches. The hulls are of wood. The vessels repre- 
sent the smallest type of full-powered screw revenue cutters 
adapted for cruising purposes. They were all intended to be 
rigged as schooners, but it having decided to send the 
Rush to the Pacific Coast, she was rigged as a top-sai 


schooner. One of the vessels averaged upwards of eleven | ; 


nautical miles per hour for six consecutive hours on her 
trial trip, and neither of them averaged less than ten knots, 
the machinery being entirely new in each case, 

Each vessel has one boiler, 11 ft. wide on base and 9 ft. 
high ; with a double segmental shell, each portion being 6 ft. 
2 in. in diameter. There are three furnaces in each boiler, 
located between water legs attached to the bottom of the 
shell. The products of combustion return through tubes 
within the shell. The boiler of the Dallas, desi for low 

ressure steam, is 13 ft. 9 in. long, the front connexion being 
uilt in and the steam chimney attached to the boiler. The 
boilers of the two other vessels were designed for high 
a steam, and are each 12 ft. long, independent of 
ront connexion, which is a separate structure, bolted on. 
The steam chimney is also a separate structure, connected to 
boiler by alarge tube. The boiler of the Dallas has 160 tubes 
34 in. in diameter and 9 ft. 3 in. long. The boilers of the 
two other vessels have each 158 tubes 3} in. in diameter and 
9 - ‘ in. long. 
Rush is propelled by a compound engine, with verti- 
cal cylinders and Tetoaneitane receiver, arran fore and 
aft at the same level, the pistons being separately connected 


to cranks at Rey angles. The cylinders are thoroughly 
steam jacketted, felted, and ed, and are respectively 24 
and 38 in. in diameter, with 27 in. stroke of piston. The 


steam is distributed to the high pressure cylinder by a short 
slide valve with adjustable rat plates sliding on back of 


same. The distribution of steam to the low ure cylinder 
is effected by means of a double-ported slide valve with lap 
proportioned to cut off the steam at about half stroke. The 


surface condenser is arranged on the starboard side. It su 
ports two main columns from the cylinders, and contains 900 
square feet of condensing surface. The air pump is operated 
— the cross a of the low pressure —. The circula- 
ing pump is of the centrifugal type o; by a small 
engine directly connected. The screw is’ ft Qin. in diame- 
ter with mean pitch of 14} ft. The engine was intended to be 
operated regularly with a steam pressure of 80 Ib., but 
during the trials, hereafter referred to, it was reduced to 
correspond to the pressure carried on the trial of the Dexter. 
The machinery was designed by Charles E. Emery, consult- 
‘Ing engineer, and built by the Atlantic Works, East Boston, 
Massachusetts, the contractors for the vessel com 
The Dexter was also built under contract with the Atlantic. 
Works of East Boston, Massachusetts. The engine of this 
vessel was built from designs of that establishment, and is of 
the inverted type, with a single cylinder 26 in. in diameter 
and 36 in. stroke of piston. The cylinder is not jacketted, 
but is carefully felted and lagged. Steam is distributed by 
4 short slide-valve, with adjustable cut-off plates sliding on 
back of same. The condenser is located outside the frame, 
but it and the air and circulating pumps are exact duplicates 
of those in the Rush. The engine boiler are designed to 
be operated with a maximum steam pressure of 70 lb. 


The Dallas was built under contract with the Portland 
Machine Works, of Portland, Maine. The engine was de- 
signed in that establishment, and is of the inverted type, 
with a single cylinder 36 in. in diameter, with 80 in. stroke of 
piston. cylinder is not steam jacketted, but is carefully 
covered with non-conducting composition and . Steam 
is distributed by a short slide valve, with adjustable cut-off 

sliding on back of same. The surface condenser is 
ocated under starboard frames and has the same condensing 
surface as those in the other vessels, The air and ci i 
ery are also substantially the same. The engine an 
iler are designed to be operated with a maximum steam 
pressure of 40fb. 

The opportunity presented of testing, in these vessels, the 
relative merits of the three kinds of engines con- 
siderable attention. Several manufacturers and engineers ex- 
pressed a desire that competitive trials should be made. A 
correspondence on the subject was opened between the Navy 
and ury Departments, which resulted in an agree- 
ment for a trial under the direction of ns representing 
both services, and the undersigned, Chief Engineer Charles 
H. Loring, U.S. N., and Charles E. Emery, consulting 
engineer, were selected : behalf of the Na’ ox r urd. 
Departments, respectively, to make preparations for an 
general charge of the trials. 

When the preparations were complete the following officers 
were detailed to conduct the experiments, viz.: Chief Engi 


Edward Farmer, U. 8S. N.; Chief ged D. 
Emmons, U. 8. N.; Chief Engineer F. H. Pulsifer, U. 8. R. M.; 
and Chief Engineer F. A. D. Bremon, U.8. R.M. As 
assistants to these 


—— there were detailed Past 
Assistant Engi y and Cook, U.S.N.; Assistant 
Engineer Tobin, U.S. N., and Mr. E. Hugentobler. The 
care of the i was intrusted to the engineers of the 
jive vessels. chief engineers detailed for the ex- 
periments stood regular watches with an assistant while the 
experiments were in progress, and at the close certified du- 
licate — of the logs which are deposited in the Navy and 
Doamty partments, ively. also computed 
the principal results for their own satisfaction, and returned 
to their duties, but two of the assistants were retained 
to assist the undersigned in ing out a statement in de- 
tail, which is presented in the Table (see two-page sheet). 


Manner of Making the Experiments. 
The mem nh with the vessel secured to 


e wharf. 
The coal, which was anthracite of fair quality, was broken 
on the wharf ee size (the vessel's bunkers having 
been closed and sealed) and into bags to a certain weight. 
The bags were sent on board when ordered by the senior 
engineer on watch, he making record on the log of the 
number of bags and the time of receipt ; a similar record being 
made by one of the men on the wharf. At the end of the 
hour the number of bags of coal actually put on the fire was 
rted from thé fire-room and entered in the ——— 
ya say The several records agreed with each other, 
the total amount expended with the total 


E 


agree substantially. f 
The feed-water was measured, after its delivery from the 
hich, purpose 2 teak of boiler plato was esgectally soe: 
w a o p was es' ly con- 
ted, having a plate dividing it vertically into two equal 
parts. ne eee ep 6 See cut a rectan 
notch 8 in. roy fos ich the height}to which each half of the 
tank could be was determined. The mean of the weight 
of water which the half-tanks contained was 11294 lb., ata 
temperature of 72 deg. Fahr. In the computations for each 
experiment, the weight of water is reduced to correspond 
with mean temperature. 

One of the feed nage wen disconnected from the check- 
feed valve, and its discharge pipe led to a small receiving 
tank placed over the two halves of the measuring tank, into 
which this pump forced the condensed water from the hot 
well. The receiving tank had on its bottom two cocks, 
one over each half- so that either could be filled from it at 
will. The other feed pump had its suction pipe detached from 
the hot well and connected with the bottoms of the two half- 
tanks, through a cock on each, so 
either could be drawn out discharged with the boiler. 

The method of measurin 
as follows: One side having 
the receiving tank was closed 


being taken to empty one in less time than it 
the other) ; when empty, its feed cock was closed. 
water in the tank, being filled, reached within a few i 
the notch, a in ine-room was sounded 
attention, when it the notch t 
struck twice ; Se eee oe ee 
engine-room no reading o 
dant in the fire-room noted and reported 
in the glass gauge on the boiler, as shown 
pg wade pees hang 
0! ing, and the temperature 
emptied. After entering the number 
log, the assistant engineer ascertained 
rence between that and the precedin 
from the average its cause was sou 
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By this system of checks all errors of record could be de- 
tected, and it was possible to preserve and utilise any con- 
tinuous run which came to an end through derangement of 
the engin Oe pent of Co See ire on See aes 
plainly visible to the eye, and had any leaks occurred therein 
hey must have been detected. That the condensers were 

¢ was evident from the fact that the water remained quite 
fresh in the boilers. 





The water lost from ordinary causes in the circulation to 





i i was t in the Dexter 
which had been on service. Tie slaty valv of this ved 
leaked slightly, and there was probably some other triflin 
number of inches 
L the ‘pe of supply 
wn in the logs, were added together, and from the 
known dimensions of ee ee 


still more accurate means of te 
amount lost and returned. The two osely agreed 
in fi the loss in the case of the Dexter at 4.96 per cent, 
of the total amount of water used. 


A number of indicators were tested with steam before the 
trials, and a pair selected for use which proved correct by a 
standard gauge at varying pressures. Indicator di 
were taken every twenty minutes throughout the trials, and 
the data for the usual columns of the log, er ay and 
ashes, every half-hour. It was ascertained the pistons 
of the Dexter and were tight by removing the 
cylinder covers and letting on full steam pressure. 


U. S. REVENUE STEAMER “RUSH” 
WIGH PRESSURE CYLINDER, 
SCALE GO POUNDS Pre HCH 





fie./. 








LOW PRESSURE CYLINDER . 


SCALE,32 POUNDS PER INCH, 
Mra I 





ee eae areas 
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U. S.REVERUE-STEAMER “Dexter” 
SCALE 80 POUNDS PER INCH, 





fie.3. 
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U.S. REVENUE-STEAMER “DALLAS? 
SCALE 48 POUNDS PUR HCH, 








476.4. 














bo 5 
ree, 
During the first and principal experiments with each 
Fires pF were worked at their maximum Loma with 


natural ht at the dock, the fires bein 
as at sea, and the cut-offs being adjusted to 
ressure of about 70 lb. during 


regularly 
J a steam 
trial of the Rush and 


uaten, ond Gone 85 > preg Aw nd ghran Dallas. 

usion of the principal experiments on each 
vessel, shorter experiments, desi in the Table by letters, 
were made to determine the of ing the of 


Y varying 

ex at the approximate steam pressures of 701b. and 
40\b. In the case of the Dexter the cut-off was shortened 
for one ¢ as much as the gear provided would 
permit, for this vessel, as well as for Dallas, the 
cut-off was gradually | during other experiments, 
as far as the boiler would supply steam at the pressure de- 
sired. The long runs having demonstrated 


quantity of coal necessary to evaporate i 
tained. It would have been meee to distribute proper] 
the coal consumed during the runs which followed poe | 
other immediately. While these runs were in progress an 
officer was stationed at the tanks and one in the fire-room, in 
addition to the usual number on watch, to avoid the possibility 


of error. 
In the Table (see two-page sheet) we have endeavoured to 
show ly, in condensed form, the results of the trials of 
i machinery described under the icular con- 


i . The rmances will be found in 
lines 53 to 68, inclusive, of the Table, the previous lines show- 
ing the several observed and computed quantities from which 
the performances were 

As previously stated 


calcula 

the boiler during the principal experi- 
ments on each vessel was preemie king sor 
the results show that the evaporation was fully equal to that 
obtained in ordinary practice, but inasmuch as on land, and 
occasionally in steamers where space will permit, it is the 


thereby increasing the ve effect, there 
has been y Sle aean under such cir- 
cumstances, lines '” t performances com- 
pared on the’basis of the water ly used, but with boilere 





of such proportions or using such variety of coal that ths 
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evaporation will equal 9 lb. and 10 lb. respectively, per pound 
of coal 


The relative performances shown decimally in lines 73 to 
80, inclusive, with different experiments as unity, will be 
found convenient for comparison. \ 

It is believed that the other portions of the Table will be 
fully understood without discussion or further explanation on 


our part. 
Above will be found specimens of the indicator diagrams 
taken —— principal runs. 
Cuas. H. Lontya, Chief Engineer, U.S.N. 
Cuas. E. Emery, Consulting Engineer, U.S.R.M. 
October 10, 1874. 


APPLIANCES FOR ENABLING PERSONS 
TO BREATHE IN DENSE SMOKE OR 


POISONOUS VAPOURS.* ‘ . 
By Capratn Suaw, Chief Officer of the Metropolitan Fire 


(Concluded from page 115.) 

Alteration in Arrangement harge for Smoke Cap 
Filters.—The following refers to changes which have to be 
made in the arrangement of the charge for the smoke cap 
filters, as before explained. . 

Experience has shown that the fragments of lime which 
are put in for the purpose of absorbing carbonic acid, be- 
come reduced to powder merely from the effects of the atmo- 

here, and are 0 quickly slaked by a man’s breath. As 
these particles when pul render breathing very dif- 
ficult, and it has been thoroughly ascertained that in fires 
carbonic acid is very seldom present in sufficiently large 
quantities to cause actual danger, it has been determined to 
remove the lime altogether, and to rearrange the other 
materials. 

I have accordingly altered the arrangement as follows :— 
Half-an-inch deep of dry cotton wool, an inch deep of the 
same wool saturated with glycerine, half-an-inch deep of dry 
wool, an inch deep of fragments of charcoal, and an inch deep 
of dry wool. The other arran, ts remain as hitherto. 

It is of course to be erstood that whenever car- 
bonie acid is known or suspected to be present, a layer of 
fragments of lime — with advan be added for imme- 
diate use, a corresponding portion of dry wool being removed 
for the purpose ; but in such cases it is advisable to remove 
the lime shortly after use, and to replace the wool as before. 

Each particle of smoke is in fact a piece of solid carbon 
or charcoal, conmagie it, and with it, a small load of noxious 
vapour, which produces ter irritation in the throat and 
lungs than even the solid particles ; and there is always pre- 
sent in smoke some carbonic acid, which, though generally at 
our work in small quantities, is occasiona pee Sane sufficient 
to cause both trouble and risk to those i ing it. 

The dry cotton wool acts with great effect as a filter, 
arresting the larger portion and coarser particles of the 
opaque smoke. 

The wool, moistened with glycerine, acts as a finer filter, 
arresting that portion of the opaque matter of the smoke 
which, from its tenuity, escapes arrest by the dry wool. 

The charcoal arrests the invisible pungent vap exist- 
— the smoke, which no mere mechanical filtration would 
effect. 


The lime absorbs the carbonic acid produced by the com- 
bustion or burning. 

The succession of the layers may be changed without pre- 
judice to the action, but for such rough business as ours it is 
well to have some dry wool in at least the following places, 
namely, on top, to prevent the taste of the glycerine, char- 
coal, or lime penetrating into the mouth, between the charcoal 
and lime to prevent their mixing, and at the bottom, to pre- 
= the a or lime falli ns we 

© prepare for putting on cap, 2 off the 
helmet, open a few of the top buttons of the tunic, and turn 
over the collar, breast, and as low as possible without 
interfering with the free movements of the arms. 

To put on the cap, hold it with the face downwards, 
open the lacing tly to allow the to pass in, and 
taking the lower part of the sides or flaps in both hands, 
with the knobs and the ends of the thong hanging down, 
slip the hood over the head, and, as soon as the top rests on 
the crown of the head, adjust the wooden mouthpiece in the 
mouth, which will bring yg any and other parts into 
their proper places; tuck in t wer - under the tunic, 
take hold of the thongs in front, and pull on them until the 
ee | at the back draws the skull part close to the head all 
roun 


It is not actually necessary to knot the ends of the thong 
in front, but it is convenient to do so, and in any case they 
ought to be tucked inside the breast of the tunic, lest they 
should catch in anything at work. After this, turn up 
and button the tunic, put on the helmet, and then all is 


ver convenient, it will be found a t advantage 
to plug the nostrils with pieces of any material that 
may be available, and thus prevent eyhalations from the 
nose, which have a tendency to dim the glasses. 

It is almost needless to mention that the hood may be 
put on with or without the respirator, as the latter can be 
Semel on Gnd semnenee Cg, SE Sheeier Ys, Need ge 
or off. 

For ice the whole should be done by the man himself, 
wiheheur bap whatever. " 

With valves so very small and light as those necessarily 
used in an apparatus which is carried on a man’s head, there 
is always more or less danger of their in the ‘seats or 

, especially when su to the com action of 

and of the vapour and water from a man’s mouth ; but 
this danger is generally obviated without any difficulty by 
the man either tapping the ide of the reeprator with hs 

or jerking blowing out any water w 
sured eavcbuieine tre tae ae 


® Paper read before the Society of Arts. 
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tin case about 10 in. long 6in. in diameter, with a 
capacity of 282 cubic inches, or less than one-sixth of a cubic 
foot. 
The weights of the several parts are as follows: m 
oz. 


oz. 


can be obtained, a man who has to enter smoky places will 
find a great advantage in placing over his and nose 
Laelieieemetadiomsinr  t 
intercept t i 

Seg Clothi 


minutes. 


may be indispensable to traverse flames in order to reach 


This preservative apparatus consists of two vestments, one 
com of a thick tissue of asbestos (amianthus), or woollen 


other of a metallic cloth of iron wire covering the first gar- 
A person enveloped in these two garments can withstand 


oo 
Aldini’s apparatus dates at least from the year 1825, but, 
notwithetand 


cause the circumstances in which it could be really of service 


a number of inventions, it presented in serious practice con- 
for mere.show, where everything is generally arranged for 


The following is an account of one of the experiments made 
in Paris, in 1829, by some sapeurs pompiers, or firemen, with 
Aldini’s clothing on: Two piles were erected of thin wood, | A 


tant from each other about a 
openings allowed ‘the firemen to go out from the flames if 
they were compelled to do so, and in other ways facilitated 


and entering again by the opposite end, and 


four firemen who were to make this trial were 

new t of metallic tissue ; two carried, 

ing of asbestos (amianthus) over a wil ngery) rendered 
incombustible by borax, alum, and phosp! of ammonia ; 
the two others had a double clothing of cloth ; 


cardboard of that substance ; and one of them 
back a child, ten years of whose head was enveloped in 


the interior of the double pile of flames, and, w: slow! 
traversed it several times. At the end of 60 seconds, the 


ing him was forced to retreat precipitately. The: 
haw rong ds ch me Neggad— 4 ews 8 J 


haste to ; 

skin was fresh, his which beat 84 the ex- 

= oye oD vay 9 He could without any doubt 
ve remained much i i i 


heat. The i 
and after 152, 138, and 1244 minute. 








tinually fed with straw thrown upon that which was 


, with all fitti is carried in a circular 
The cap oe in = 
on 


covered with straw, ten yards long, two yards high, and dis- | River Arapey ; this bridge 
aaah Gee all ate salt; teu lateral | its being ready for the passage of trains, it will be practi- 
cable to open a considerable further section. 


There was very soon formed an enclosure of fire in which the 


men were shut up, and as a portion of the straw scattered 
the ew up @ flame which at times enveloped 


Hood with mouthpiece, thong, &c. ... 1 4 so intense that of the numerous assembly could remain 

Respirator : " there. In other experiments the firemen were furnished 

Top cap wn. ets 20 290, ae with large shields, which they made use of to keep back the 

Velve chamber ,tube, with top valve flames. It is obvious that such an apparatus as this could 
plate, valves, guards, connecting be of very little use for general work. 

~- ponans swivel cues wo 48 I ay ve tone yr rincipal sie Tecan 

wer valve plate with valves, guards, remem! for purpose men to work in smoke 

and cylindrical part -— ooo 2h and other dangerous places, confining myself chiefly to some 

Filter tube, with ing ... polity: of those which have been to a certain extent brought into 

Lower cap of filter oe 1 practical use, but adding one instance of what I must own 

- 2S to be rather a scientific curiosity than anything else. 
Charge ove ose one ove ok There are thousands of other inventions which have been 
i 1 8 brought under my notice of late years in several countries, 


wr but none that I can remember at present which would be 


Total ... 4 0 worthy of consideration at such a meeting as this. It may 

Su of Weights. be that in the discussion which I understand is to follow the 

9 os Ib. reading of this paper, some new idea will be suggested, and, 

Hood and fittings 4 i on, T oun anly cog, tot it wid oP eet Some as an 

. eee oo one eee ition to t very s 1 o ot io at be~ 

NR a 8 abe) "ome a sent exists on the subject, and which, so far as my co 4 ar 

Total as worn ws 2 I are concerned, would have been smaller still but for the 

Tin'case we 1} cordial assistance we have received from my excellent friend, 

ek @ oh er sae Professor Tyndall, to whom I beg leave to be allowed to 

Melt enacted. axis os od offer my most sincere acknowledgments, not only for his 

The Woollen Filter.—This is s very simple contrivance, | fenerosity in giving us valuable information, which we have 

ae Sepia aS than gatage alte emer ce and courtes. i pon us by taking the chair on the 
gether. When none of the appliances previously mentioned peeseat ven A a! P y 





FOREIGN AND COLONIAL NOTES. 
New Zealand Coal.—The Kaitangata Coal Company has 


.—In connexion with this part of the | been boring for coal in a gully near its present workings. At 
subject, though, as already explained, rather as a matter of| 9 depth of over 40 ft. coal has been latel struck, the seam 
scientific interest than of practical usefulness, the following | being upwards of 27 ft. in thickness. coal opens to 
dsossiption ts given of ap us for enabling a man to| be bright and hard, and the company will probably be en- 
pass through @ furnace, and even to remain in it for several | couraged to extend its operations. It is intended to build a 


expressly for the Kaitangata coal trade, the river 


Description of the Appareil Aldini.—In certain cases it | being navigable as high up as the pit for vessels of 100 tons. 


A South ighthouse.—The ironwork for a new 


some particular spot, and it was for the purpose of preserving jouth American Lig ’ 
ms who find themselves in such Giseetenen that the | revel lighthouse, to be erected at the port of Savauilla, 
bevalier Aldini, an Italian physician, thought of the ap- |”. . nited States of Colombia, has arrived out. The light 
peratus which beats his name. will be visible at a distance of 20 miles. 


placed at a height of 95 ft. above the sea level, and 


Iron-Making in Ohio.—A new rolling-mill at Massillon, 


stuff, made ineombustible by means of a saline solution, the | Ohio, will be started with the new year. The Youngstown, 
Ohio, rolling-mill has been running double time during the 


ment, and mounted with a helmet on its upper part. past year, except when stopped for necessary repairs. 


The Mississippi.—It is reported that a commission sent re- 


the action of flames forsome minutes without experiencin > : - - 
any dangerous efits, for on tho ooo hand the ‘extoraal | nu t Europe to examine che working ofthe jltyaysam 
metallic tissue cools the flames, and on the other hand the | ¢, tno conclusion that the Mississippi delta cannot be. dealt 
internal tissue transmits the heat very slowly on account of | y i+}, satisfactorily by the adoption ar such « system, as the 
the want of conduetibility in the substances of which it is Mississippi carries too much in its turbid torrent. Wadount 
know how a ap there may ae ~~ page, Bat in 
ate : any case reason advanced for conclusion said to be 
ing the good results which it has shown in the | arrived at is an inadequate one. In reality the proportionate 
numerous experiments to which it has been submitted, it has | yj. mes of solid matter carried by the Danube and Missis- 
never been adopted to any considerable extent, either be- | ,; pi are practically equal, while the specific gravity of the 
sald matter 


transported by the former river is greater than 


are much too rare in comparison with the expense of its : y - , 
manufacture and maintenance, or because, as happens with = ene _ - the —o shew ond monroe with 


North Western Railway of Monte Video.—This line extends 


siderable inconveniences, such as rarely occur in experiments 
- A peri from Salto to Santa Rosa, a distance of 110 miles. The works 
the success of the operation. were commenced in July, 1872, and three sections, viz., from 
Salto to Itapebi, from 
to Arapey, 46 miles in length, have been opened for traffic. 
en, 


tapebi to Palmas, and from Palmas 


h has been thrown over the 


bridge about 1200 ft. in 
i shortly be completed, and on 


A Railway for Newfoundland.—Newfoundlanders are 


the iment, which consisted in traversing half the length | talking about a railway across the island from St. John’s to 
of the Raraing heap, going out by one of the lateral openings 3 Gomnas ’s Bay. line would, however, be nearly 
in 


and it is feared that it would be beyond 


then repeating 
the same experiment the other side of yn The | the resources of the colony. The matter will probably remain 
in the | in abeyance until Newfoundland becomes part of the 
besides, acloth- | Dominion of Canada. 


A New Queensiand Railway.—A project for a trunk line 


each an danke eigen 4 
: submit ‘or consideration C) t session 0 
man had boots of asbestos, and under pond? awe td the Queensland Amen y , presen’ 


Railroads in Illinois.—The state of Illinois has 6759 miles 


a helmet of asbestos. The firemen penetrated into | of railroad. The ohenge cost of the various lines within the 
ly, | limits of the state was 44,477 dols. per mile. 


The Black Sea.—A large harbour is to be constructed on 


pee tele agp oe y muederebethemce te ge Aiea the north-eastern shore of the Black Sea. The excavations 
his | by Which the harbour is to be formed have already been 


The St. Gothard Tunnel.—The advance realised in the St. 


in this wrapping, were it not|Gothard Tunnel works in December was 566ft. Of this 
for the fear which seized , and which was caused by one | advance 290 ft. was established on the Goeschenen side, and 
of the straps sup’ ig the basket having sli a little on | the balance, of course, on the Airolo side. 


San Paulo (Brazilian) Railway.—This line must be 


pronounced a prosperous undertaking. It is now earning 


Canterbury (N.Z.) Railways.—The first section of railway 
constructed 


fore 
92 pulsations i and after it 116. The three others | ona 3 ft. 6 ia, in the province of Canter- 
Pised in the famee’ , : Suny, How Sccland, hee Dosa <punel ues Rakaia to Ash- 


burnton under the management of the Provincial Govern- 
ions were before 88, 84, and 72a minute, i i i 
The flame was con- tuilway, which will ultimately ran from north to south of the 
burning. 
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GERMAN MINING AND IRON INDUSTRIES. 
Report from the Engineering Offices of Franz 
Buttreensacu, Dusseldorf. 

Dusseldorf, Feb. 6th, 1875. 

Ix our last report on the state of the mining and iron in- 
dustries of Germany we did not hold out any prospect of an 
immediate improvement in the situation. The month of 
January is always a quiet one, as at the larger works the 
taking of stock and the making up of balance-sheets occupy 
much attention, and but small quantities of materials are 
bought, the amounts in store being generally kept as low as 
possible at this period of the year. At present no immediate 
improvement appears to be anticipated in German trade, but 
on the contrary a still further reduction of prices is ex- 
pected, and as a consequence stocks are kept down. In con- 
sequence of this, however, it is certain that as soon asa 
reaction takes place business will become very lively. 

At present the confidence in railway and industrial 
undertakings appears to become less and less, and the shares 
of such undertakings continue to diminish in value; but it 
is certainly doubtful whether there is any real cause for 
this diminution of value. What is somewhat surprising 
is that the prices of coal, which up to the end of last year 
maintained a strong position, appear likely to be affected 
more than prices of iron, although the two industries are 
ordinarily expected to go hand in hand. During the past 
year many events tended to place the iron and coal trades in 
an attitude of hostility toeach other, and the owners of coal 
mines not only charged exerbitant prices, but delivered a 
very inferior product, the consequence being that at the 
present time there are pending numerous lawsuits arising 
out of the delivery of bad coals. The coalowners have in fact 
done much to cripple the German iron industry, and as a result 
the coal trade will in its turn have to suffer. The fact that 
the coal from the Ruhr district has hitherto maintained 
moderately high prices, is chiefly due to the extension of 
the district in which it is consumed. For some two years 
past Belgium, France, and Luxembourg have been users 
of this coal; Paris is partly lit with gas made from the 
Ruhr coal, and the latter is burnt in the glass works, 
puddling furnaces, and firebrick kilns in the Charleroi 
district! The blast furnaces of Luxembourg and Lorraine 
have also become large consumers of the Ruhr coal, and 
many contracts for delivery to these districts are still 
running. 

The output of coal in the Ruhr district has increased 
immensely of late years; but so also has the demand for it, 
in consequence of its finding its way into new districts as 
railway communication becomes developed. At present in 
several districts of Germany, wood or charcoal is still used 
as fuel on account of the insufficiency of the means of trans- 
port, while in the north-east scarcely anything is burnt but 
English coal, the freight of this coal from Newcastle to the 
ports of Stettin, Kénigsberg, &c., being less than the cost 
of transport by rail from the valley of the Ruhr. In con- 
nexion with this subject it may be mentioned that last year 
the State sanctioned an increase of 20 per cent. on the 
charges made by the railways for the transport of coals and 
goods. If, however, railway companies would properly 
organise their transport of these materials at economical 
rates there are scarcely any parts of Germany where the 
Ruhr coals could not be advantageously used, excepting of 
course those districts which possess coalfields of their own. 
Within the next few years the richness of the valley of the 
Ruhr will be more and more developed by the sinking of 
new shafts, and the output will probably be doubled. 

In conclusion we may remark that the statement made by 
the Chancellor of the Exchequer last month to the German 
Parliament can scarcely fail to make a good impression. It 
was stated by the minister that in addition to the consider- 
able sum asked for railway purposes it was considered an 
advantage that another large sum should be disposable, and 
that at a time like the present, when many branches of in- 
dustry are suffering considerably, the State should go on 
with its undertakings. : 








NOTES FROM THE NORTH. 
Giaseow, Wednesday. 
_ Glasgow Pig-Iron Market.—A dull feeling has prevailed 
in the pig-iron market during the past week, but there has 
been a considerable amount of business transacted in warrants 
at from 73s. 9d. to 72s. 9d. Business was done yesterday at 
78s. to 72s. 9d., closing with sellers at the former price, and 
buyers at the latter. The warrant market was remarkably 
steady this forenoon, and a moderate amount of business was 
done at 72s. 10$d. cash, and 72s. 9d. one month fixed, closing 
sellers 73s. prompt cash, buyers 3d. per ton less. The.market 
was quiet in the afternoon, and business was done at 72s. 9d. 
buyers, and 78s. cash sellers. Several reductions have taken 
a to-day in the quotations for makers’ iron. Langloan 
0 1 and Shotts No. 1 are both reduced 2s. 6d. per ton, and 
Calder No. 3 is reduced 3s. per ton. It is anticipated that 
reductions will be made this week in several other brands that 
have not yet been lowered. All this has a depressing effect on 
the warrant market, which is certain to be intensified when 
the alterations take place. Notwithstanding the above-named 
alterations that were declared today the makers just named 
are still undersold in the market. As the brokers appear all 
to bave made up their minds that lower prices are to be ex- 
pected, it keeps Pack even necessary sales, which adds consider- 
ably to the apparent dulness. Iron continues to be drawn from 
the warrant stores at about 300 tons per day, and this is 
quite to be looked for until warrants advance or 
recede, as several of the brands in store are to be 


warrants very much cheaper than from makers’ yards. The 








following are the official quotations for makers’ iron u till 
last night : bs . 


No.1. No. 3. 
s. d. s. d, 

G.m.b., at Glasgow oo save 746 to 75 6 72 to 74 
Gartsherrie ,, a. ns ove 89 0 776 
Coltness EN aa Bett Ba 
ee... cone ae 77 0 
Carnbroe -., an ee pel 750 
Monkland ,, ae a 73 0 
Clyde 73 6 


Govan, at Broomielaw 
wn at Port Dundas 
er 


Cal . ius 

Glengarnock, at Ardrossan we 76 0 
Eglinton es be 75 0 
Dalmellington 75 0 


” ose 
Carron, at Grangemouth, selected 
Shotts, at Leith ... eee eee 
Kinnell, at Bo’ness dus 0 
(The above all deliverable bay cs 
Bariron ose ow 94. 10 
Nail rods... ove ee .. 92. 10 
Last week’s shipments amounted to 7548 tons as against 
7303 tons in the corresponding week of last year. 

Glasgow Association of ineering and Shipbuilding 
Drewghtenn—A meeting of thie association was held in the 
Religious Institution Rooms on Thursday evening, Mr. 
Alexander Smith,. vice-president, in the chair. An interesting 
and instructive e on the; Construction of Boilers,” by the 
president, Mr. D. Halley, was (in his absence through indis- 
position) read by the secretary. 

Institution of Engineers and Shipbuilders.—A meeting of 
the Graduates’ Section of this Institution was held last night 
in the Dalhousie-street Lecture Hall, Corporation Galleries, 
Mr. James Gilchrist in the chair. Mr. Guybon Hutson 
read a paper on “Screw Propellers,” in whieh he treated 
of the different forms of propellers most in use at the present 
time. He showed that Mg are generally made with 
far too much surface and too little pitch, thereby absorbing 
the engine power which should be employed in developing 
the speed of the ship. Mr. Hutson stated 


SSRISSSSATALS 
A@Qomooacooacas 
~1 
~w 
a 


that some ships 
were supplied with propellers whose amount of surface was 
the same as that possessed by screws attached to engines of 
double the horse power, thus showing that the rule too fre- 
quently observed is rather a rule-of-thumb than one founded 
= rigidly exact experiments. One case was adduced in 
which, by reducing the amount of blade surface one-fourth 
and the diameter one-fifth, and aye ap Sa pitch one- 
eighth (that pitch being a varying one), speed of the 
ship experimented upon was in two knots per hour. 
In the course of the discussion, it transpired that Mr. Hutson’s 
opinions were based upon nearly 200 different experiments, 
extending over 16 or 17 years, in the service of Messrs. 
Barclay, Curle, and Co. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Reduction of Wages at the Sheepbridge Works.—Owing 
to the very general dullness of the iron trade the Sheep- 
bridge Coal and Iron Company, near Sheffield, have reduced 
the wages of their workmen to the following extent : rolling 
mill men and tyre men 10 per cent, puddlers and men in 
the blast furnaces department 5 per cent. 


Settling Reservoirs for Trade Purposes.—At a meeting of 
the Midland Institute of Mining Engineers held at Wakefield 
last week, an interesting discussion took place on Mr. Mal- 
colm Patterson’s paper on “Settling Reservoirs for Trade 
Purposes.” Mr. Patterson proposes to clarify water for manu- 
facturing purposes, and if necessary to purify it for drinking 
use, by forcing it through fountains in the shape of sprays. 
Diverse opinions on the subject were expressed by various 
members of the institute. 

The Leeds Sewage Works.—The Sewage Committee of 
the Leeds Town Council reports that the total expenditure 
oP = date in connexion with the sewage works of town 
18 p 








Midland Railway Capere’s Extensions, §c.—The report the 
ti 


of this os states t 26 engines have been renewed 
during the -year; that the permanent way has been re- 
constructed to the extent of 64 miles 33 chains, of which 
41 miles 79 chains have been laid with steel rails, and 22 miles 
34 chains with iron rails. The doubling of the lines from 
Trent to Leicester, Knighton to Wigston Junction, from 
Hunslet-lane Station to Hunslet sidings, and from Chester- 
field to Clay Cross Junction is completed and in use. From 
Melbourne Junction to Derby the work is in —- and 
nearly finished. From various causes the Settle Carlisle 
line is not yet finished. The Mansfield and Worksop and the 
Duffield and Selston lines are ready for opening as soon as 
passed by the Board of Trade. The Sharpness branch is now 
ready for goods traffic. The Shipley and Guisely line is 
progressing satisfactorily, several branches have been com- 
menced, and the Melton and Nottingham line has been let 
throughout. 


NOTES FROM THE SOUTH-WEST. 

The South Wales Lock-out.—We have no alteration of im- 
portance to note in the complexion of the South Wales lock- 
out. It is rumoured in Merthyr that Sir George Elliot will 
attend a special meeting of the Masters’ Association, to be 
held this week, and move resolutions of great importance ; 
but the statement appears to be based upon a slight founda- 
tion. Inthe Mountain Ash district the men ere rejoining the 
union in large numbers. y » 
Caerphilly, the colliers have resumed work, and it is expected 
that the nt a will shortly be doubled. The men 
enpbeyehio tp. bea ip colliery, which to Messrs. 
a < 4 aes eck: a py on Soe 

; action is regarded as a slight one, in 
will be arranged. 


probability a settlement 








Trade at Ne of men are about in 
the vicinity of tue docks, ‘paiting: for: work. - Diminished 
revenue on the Monmouthshire way is another sign that 


the times are out of joint. Still the port does not suffer to the 
same ner ye ngs Despite the lock-out fifteen collieries 


Wales — mH the South Wales Colliery Com- 
y, (both of whi hove 

antyglo are doing well. 

Trade at Cardiff.— Comparatively speaking, 
nothing doing. Tie there are several collieries at 
and their output is geen eg A. ig we or hee of course 
driven at full speed, and a rich harvest ies ey 
owners at the present inflated prices. It woul appear, how- 
ever, — have wer Mager ne ye ps sage , for be | 
out o rtion wit! prices of other ports, a grea’ 
deal of coal is going from other to those who usually 
confined their pure to South Wales. 


Wages ‘Reductions.—The colliers in the employment of 
Messrs. Crawshay and Sons, at Lightmoor, have received 
notice of a 5 per cent. reduction, and at Speech House Hill 
colliery notice of a 16 per cent. reduction has heen, grt. 
In the latter case the men stood 40 per cent. above the old 
rate, and they will now be on an equality with the other 
men in the district. : 

Midland Railway.—In the course of the past half year: 
the Midland Railway Company expended 14,300. u ite 
joint.station and joint line at Bristol. An expenditure of 

0,0007. was also made last half-year by the company upon 
the Severn Bridge undertaking. ~ : 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. . 
The Cleveland Iron Mi err aneny ere Sas: 
eve ron Market.— was a 
ttend *Change at Middlesbrough, but Dooly 
outy basisene Was pia Owing to rh condition 
of the labour market makers were not anxious to sell, and 





buyers were of opinion that by waiting could purchase 
iron at a cheaper rate. No. 3 Cleveland pig rep npg by 
makers 59s. per ton, and the other qualities were at propor- 


tionate prices. 


The Ironmasters’ Returns.—From the monthly returns of 
the Cleveland Ironmasters’ Association mepepers ined out of 
164 blast furnaces 127 are in operation, there are 11 new 
furnaces in course of erection. 


The Blast Furnacemen and their Wages.—Last week the 
blast furnacemen of the North of England agreed to accept 
the reduction of 10 cent, demand: the masters, and 
it was understood that work would be continued without in- 
terruption. It is to be regretted that on Saturday the men 
at some of the works declined at the last moment to submit 
to the reduction, and their employers were very seriously in- 
convenienced. The men left and the furnaces were dam 
down. This position of things, however, only applies to- 
or three works, the men at the other furnaces having agreed 
to the reduction. At those furnaces where the men objected 
to the lower scale of the masters gave them notice to 
leave at the end of a ht. In the mean time, it is 
hoped that the question will be amicably arranged. The 
Tronmasters’ Association have had a peeling on the subject, 
and will hold another in the course of a week. 


The Cleveland Ironstone Miners and their Wages.—To-day 
a very important step has been taken towards settling the wages 
question of the Cleveland miners, At Manchester last week 
it was suggested at the meeting of the National Miners’ Asso- 
ciation that the Cleveland miners should accept the proposed 
reduction of 2d. per ton subject to arbitration. About the same 
time the mineowners erpenees ne ess to hear a de- 
putation from the men. To-day the deputation met the mine- 
owners at Middlesbrough. The meeting was a private one, 
but through the courtesy of Mr. Dinnington, the secretary to 
mineowners, our representative received the follo 
resolution: “The Cleveland mineowners are quite pre 
to haye an arbitrator mutually chosen to Aehetintne what 
wages ought to be paid and what hours ought to be worked 
in the Cleveland mines under the exi conditions 
trade and of the labour market, each to be perfectly 
free to lay before the arbitrator such views and facts as may 
in his judgment seem appropriate, the arbitrator to be at 
once chosen, and to hold his inquiry as early as his con- 
venience admits of, his award to regulate wages from the 
13th of this month, the 2d. per ton and proportionate datal 
reduction set forth in the owners’ minute of January 18th 
last. to be taken off from the 13th inst., and held pending the 
decision of the arbitrator.” To-morrow (Thursday) the men are 
to hold a meeting as Saltburn to this resolution, and 
are to reply to it without delay. The name of Mr. hg ves 
Kettle was mentioned as the Fp arbitrator, and 
mineowners and men approved of that gentleman. There 
is scarcely any do that the miners’ wages question 
will be settled without any stoppage of work. 


The Freighters of the North land and the North- 
Siectome, Mockeng Cocpaagees po influential meeting 
under the auspices of the North of ighters 


Association was held at Darlington on for the pur- 
pose of considering the conduct of the North-Eastern Rail- 


way Com , and the expediency of a new 
Tailway for the North of Ragland. ‘Me. Rdward Williams 
occupied the chair, and in an exhaustive showed the 
i ity of the North-Eastern to deal the great and 
growing traffic of the district. Resolutions were 

pledging the North of England F; ” Associ to 
take the openness line of rail- 
way connecting orthumberland and Durham coal dis- 


tricts with the ironstone minesand works of Cleveland. 
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COMPOUND AND NON-COMPOUND 
ENGINES. 
By Cuaries E, Emery, New York. 

Iris proposed in the present and succeeding articles 
to discuss the results of experiiiients made at Balti- 
more, Maryland, in May, 1874, with thesteam ma- 
chinery of the United States Coast Survey steamer 
Bache, under the general direction of the writer 
(see page 14 of the present volume), and of the re- 
sults i experiments made at the United States 
Navy Yard, Boston, Massachusetts, in August, 1874, 
with the steam machinery of the United States re- 
venue steamers Rush, Dexter, and Dallas, under 
the general direction of Chief ineer Charles H. 
Loring, United States Navy,’and the writer (see 

129 of the present volume, and also page 139 
of the present number, where a description is given 
of the tank used for measuring the feed-water during 
the experiments with the pg 

The detailed reports have been published at 
different times, and necessarily involve so many 
details that we shall add, as convenient for reference 
from time to time as we proceed with the discussion, 
a recapitulation of the distinguishing features of 
the engines tested, and of the general scope of .the 
two series of investigations. 

Both series of trials were made with the vessels 
secured to the dock. 

1. The coast survey steamer Bache was provided 
with a compound engine ofthe steeple t (that 
is the smaller cylinder was arranged above the other, 
and the pistons had a common rod). The larger 
cylinder was steam jacketted, and so arranged that 
it could be operated independently, using steam of 
the same pressure and with the same degree of ex- 
pansion as when both cylinders were working to- 
gether as a compound engine. Trials were made of 
the two systems of working, bothywith the steam- 
jacket in use, and when the latter was disconnected, 
and the amount of water collected from the jackets 
andintermediate chamber was separately weighed and 
noted, All the experiments, except one, were made 
with an approximate steam pressure of 80 lb., and 
with different degrees of expansion for each system 
of working, with and without use of jacket. The 
indicated power was measured, also the cost of the 
same in steam (shown by the weight of feed-water 
used). The evaporative efficiency of the boiler was 
also determined. 

2. One of the revenue steamers, the Rush, was 
provided with a compound engine, constructed on 
the “fore and aft” system (that is the cylinders 
were at the same level, and in this case the pistons 
were connected to cranks at right angles). Both 
cylinders were steam-jacketted. The other two 
revenue steamers, namely, the Dexter and Dallas, 
had non-compound engines, with un-jacketted 
cylinders. The compound engine of the Kush was 
operated in two different runs at the approximate 
steam pressures of 70 lb. and 40.lb. ‘The single 
engine of the Dexter was operated with the same 
steam pressures and at different degrees of expansion 
foreach pressure. The engine of the Dallas was 
operated at an approximate steam pressure of 35 lb., 
and at different degrees of expansion. The boilers 
were all substantially similar. The performance 
was obtained by measuring the indicated power and 
its cost in steam, as shown by the weight of feed- 
water used. The evaporative efficiency of the 
boilers was also ascertained during the longer ex- 
periments. 


From the two series of experiments may be! P 


gathered the following information, namely : 

1. The saving by the use of a steam jacket on the 
cylinder of a a engine, and the larger 
cylinder of a compound engine.* 

2. The relative saving that may be obtained by 


* The steam jacket on the larger cylinder of the steamer 
Bache, and that on each of the cylinders of the steamer Rush, 
were supplied with steam in the following manner: Steam 
was first admitted to the cavity in cylinder cover, from which, 
by means of a pipe leading from the bottom of the cavity, it 
was conducted to the side jacket, thereby keeping the cavity 
in cover clearof water. The side and bottom jackets com- 
municated, and the water of condensation was blown from 
latter into the hot well, the flow being regulated, by inspec- 
tion of the water level in a glass penance sonal Gamberin 

drain pipe. On the Bache, when operated as 9 compound 
engine, the steam for the jacket was taken from bottom of 
steam chest of upper cylinder, thereby keeping that drained. 
When the lower cylinder was o as a single engine, the 
steam for jacket was taken from main steam pipe. On the 
Rush, the steam for jackets was taken directly from the boiler. 
It will be shown in discussing experiments other than those 
above mentioned that the system of draining the steam chests 
as well as the steam jackets is of considerable advantage. 





‘in the same 





the use of a compeund engine, as compared with a 
single engine, operated at the same or a different 
steam pressure, or at the same or a different degree 
of expansion. 

3. The probable value of a steam jacket on the 
smaller or high-pressure cylinderof a compound 
engine. 

4. The influence which the size of a steam 
cylinder has upon the economy of fuel, 

5. The relative cost of the power, at different 
steam pressures, in compound and non-compound 
engines. 

6. The most economical point of cut-off for the 
steam pressures employed. , 

Thesesubjects will be discussed in the ordernamed, 
and paragraphs to which it may be desirable to refer 
will be designated by letters affixed to the numbers 
referring to the subjects. The Table sowing the 
results of experiments on United States 
Survey steamer Bach will be designated ‘‘ Table 
No. I1.,” and that showing the results of experi- 
ments with the revenue steamers ‘‘ Table No, II.” 

1. The Advantages of the Steam Jacket.—(1 A). Re- 
ferring to Table. No. I, and comparing the mini- 
mum costs for each method of working, we find that 
the single cylinder of the Bache when operated with- 
out the steam jacket required Boe 2 13, line 46), 
26.247 lb. of feed-water per indicated horse power 
per hour, and that with steam jacket in use there 
was required (Exp. 16, line 46) but 23.154 Ib., show- 
ing that the saving by the use of the steam jacket on 
a single cylinder engine worked at its most economi- 
cal point of cut-off is 11.78 per cent. With more 
expansion, as shown by comparing the previous-ex- 
periments for each method. of -working the jacket 
produces a greater saving, but the steam is in all 
cases being cut off too short for maximum economy, 
as will be discussed hereafter. 

(1 B.) When the engine of the Bache was ope- 
rated as a compound engine, with steam jacket not 
in use, riment 2 shows a cost of 23.036 lb. of 
water per indicated horse power per hour, and Ex- 
periment 6 with steam jacket in operation, a cost 
of 20.332 Ib. The saving in steam by the use of the 
jacket on the larger cylinder of a compound engine 
is then shown to be 11.73, per cent. 

2. Saving by Use of Compound Engine.—(2 A), The 
minimum cost of the power with the single cylinder 
of the Bache and steam jacket in use, Experiment 16, 
is 23.154 lb., and with engine compounded, and 
steam jacket on large cylinder in use, Experiment 6 
it is 20.332 1b., so the compound engine was operated 
with a saving of 12.19 per cent., in this case, as com- 
pared with the single engine. 

(2 B.) The above experiments were made at the 
same steam pressure, but with a less degree of ex- 
pansion in the single engine, the steam being ex- 
panded nearly seven times 6375) in the compqund 
engine, and but little more than five (5.11) times in 
the single engine. With the steam expanded eight 
and Pookie” times (8.57) in the single engine 
(Exp. 15), the cost is 24,088 lb. using the same 
steam pressure, so the compound engine shows a 
saving compared therewith of 15.6 per cent, The 
difference increases as the expansion is increased in 
the single engine, 

(2 C.) The minimum cost of the power with the 
single cylinder and steam jacket not in use, Experi- 
ment 13, is 26.247 lb., and with engine unded, 
without steam jacket, Experiment 2, it is 23.036 Ib., 
so without using steam jackets in either case, the 
compound engine operated with a saving of 12.23 
er cent,, as compared with the single engine, 

(2 D.) With steam jacket in use on larger cylinder 
of compound engine, Experiment 6, and not in use 
on single engine, Experiment 13, the costs, as before 
stated, were respectively 20.332 lb. and 26.247 lb., 
showing a saving by the use of the former under 
conditions stated of 22.54 per cent. 

(2 E.) In the experiments with the revenue 
steamers it will be seen (Table No. IL., line 76, 
Exp. 1 and 3) that the relative costs of the power 
in the compound engine of the Rush with both 
cylinders jacketted, and in the single engine of the 
Dexter, with un-jacketted cylinder, were as .7706 to 
1.00, corresponding to a saving bythe use of the 
compound gas with both cylinders jacketted, as 
compared with an engine with single un-jacketted 
cylinder, of 22.94 per cent., or practically the same 
as shown on the Bache with only the larger cylinder 
of the compound engine jacketted, _ 

(2 F.) Assuming thatasteam jacket on the single 
cylinder of the Dexter would have reduced the cost 
ion’ that it did in the Bache, 


viz., 11.78 per cent., the cost of the power in the 








single cylinder engine which was 29.77 per cent, 
ror in the compound engine (Table No. IL, 
e 74, Exp. 1 and 3) would have been reduced 


129.77 X11.78 — 15 99 per cent., and the relative 


1 

costs would have been ag] to 1.1448, equivalent to 
a saving of fo tae — | Ce 100+-1.1448)= 12.65 per 
cent. by the use of the und engine with 
jacketted cylinder, as with the single en- 
gine boa ceri As era (2 A), 

e experiment with the. Bache showed a sa 
12.19 per cent. under similar $2 

The ents do not. furnish conclusive in- 
pera as a what the ve performances of 
compound and non-com; engines of larger sizes 
would be, It seems however, that in such 
case the compound engine would show still greater 
advantages. ‘ 

In the revenue experiments above cited (2 E), the 
saving of 22.94 per -cent. was reduced to 19.65 per 
cent, (2 F), by assuming that a steam jacket on the 


FF aged aes e would save as much as it 
don the Bache, w: is not probable, for the 
reason that the cylinder of the Dexter was larger 


than that of the e, and it is an evident fact that 
the ratio of capacity to jacket surface decreases as 
YE mcoouien erat setcbeete ie tha expe 
reaso not a to experi- 
ments made on the Bache wink ths same cugine 
operated on both systems, but in that case the com- 
pound engine was not constructed for maximum 
economy, while the cylinder used for the single 
engine was probably as good as could be e. 
The latter was thoroughly steam jacketted at sides 
and in bottom and cover. It also had large cylinder 
ports, and the minimum amount of space in clear- 
ances ig passages. Tight pistons were used in all 


cases, 
Wien the engine of the oe ‘cone in oo 

pound engine the upper cylinder, t well fe 

and was necessarily exposed to more re- 


frigerating influence than in compound engines on 
the ‘fore and aft” The omission of the 
steam jacket.on the small cylinder may also have 
occasioned some slight loss, which subject will be dis- 
cussed hereafter, These disadvantages were con- 
sidered in the first.instance as of less consequence 
than the saving of space, &c., accomplished by 
adopting the system in that particular location, but 
in making a comparison of compound and non-com- 
pound engines, it is proper that they should be con- 


si 

Both series of experiments appear to show then 
that the compound engines were at least not tried at 
any advantage as compared with the single engines ; 
on the contrary, the indications are that still greater 
comparative economy would be shown by the com- 
pound system in larger engines. 

3. Value of Small Oylinder Jacket.—These “yy i- 
ments ap} also to corroborate the views held by 
the writer at the time (1870) the engine of the Bache 
was constructed, ° 
the smaller or high-pressure cylinder.of a compound 
engine, working with the ordinary degree of expan-. 
sion, was, contrary to the views of Rankine on the. 
subject,t of comparatively little value. 

(3A.) The experiments with the compound engine 
where both cylinders were jacketted, 


of the 

compared with the si engine of the Dexter with 
unjacketted cylinder showed a saving (see 2 E) of 
22.94 per cent., and in riments on the Bache, 
the compound engine with jacket on large cylinder 
showed a saving, com with single cylinder used 
without jacket (see 2 D) of 22.54 per cent., so the 





jack = settle oe aoeson ps to the eeeny of at ~— 
ona same ast 
for a series of trials on @ revenue steamer com, 


pipe of the same size as that for the 

qiaee. contractors, Messrs. Pusey, J 
ilmington, Delaware, voluntarily 

pipe so that the two could 


z 
: 
: 


engine of the % 
Bankine on “The Steam Engine,” Art. 286. 
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HORIZONTAL CONDENSING ENGINE. 


CONSTRUCTED BY MESSRS. E. P. BASTIN AND CO, ENGINEERS, WEST DRAYTON. 


additional jacket on the small cylinder of the Rush 
did not sensibly affect the comparison on this basis. 

(3 B.) On the Bache we find that the saving by 
the use of a compound engine with large cylinder 
jacketted, as compared with a single cylinder used 
with jacket, is (see 2 A) 12.19 percent., and by in- 
directly comparing the performance of the Bache 
and the revenue steamers the compound engine of 
the Rush with both cylinders jacketted, shows a 
saving (see 2 F) of 12.65 per cent. The saving by 
the jacket on the small cylinder could not then be 
more than (12.65—12.19=) 0.46 per cent. It is 
probable, however, that in compound engines con- 
structed on the ‘‘fore and aft” system, the steam 
jackets on both cylinders heat the - intermediate 
steam as it from one cylinder to the other, 
and yoy pe the cost of the power. 

(3 C.) The opinion as to the relative value of the 
steam jackets on the two cylinders of a compound 
engine was founded upon the views of the writer ex- 
pressed in print as early as 1866-7," which were in 
substance, that the great difference between the 
theoretical and practical performances of the steam 
= could be satisfactorily accounted. for by the 

ifferences of temperature to which the interior sur- 
faces of the cylinder are practically subjected. The 
metal of the cylinder is cooled by the exhaust steam 
and must be reheated during the next stroke, which 
causes condensation of part of the incoming steam ; 


the resul water is re-evaporated, partially during 
the expansive ss of the steam-stroke, but 
mostly d next exhaust stroke, thereby cool- 


ing the cy again, and the result is to transfer 
heat (by the alternate condensation and re-evapo- 
ration described) directly to waste in the atmo- 
sphere or condenser.t 











A full discussion of this branch of the subject 
would occupy too much space in this paper. It was 
considered that the range of temperature in the 
smaller cylinder of a compound engine is generally 
less than in the large cylinder, and, moreover, that 
any heat transferred, so to speak, t the pistons 
of the smaller engine would do useful work in the 
second cylinder. These views are apparently sus- 
tained by the experiments, but it should not be 
assumed that the jacket is of less value simply be. 
cause high-pressure steam is used in the small 
cylinder, and that, therefore, a jacket is unnecessary 
on a high-pressure condensing engine. Quite the 
contrary is true, for in such case the interior sur- 
faces of the cylinder are e to a variation of 
temperature equal to that in both the cylinders of a 
compound engine, and the jacket becomes of the 
greatest importance. 

(3 D.) It is probable that the steam jacket pro- 
duces economy by drying and superheating the steam 
near the heated surfaces. If this be done promptly 
the heat imparted to the steam assists in performing 
useful wet duis the expansive portion of the 
stroke. Even during the exhaust stroke the dry 
steam near the surfaces of the cylinder will absorb 
very little heat compared to that required to evapo- 
rate icles of water which are always present 
when no jacket is used. The steam can only 
absorb heat at a rate proportioned to its specific 
heat, which is less than f that of water. The 
watery particles will take up both sensible and 
latent heat, or, for equal weights under actual 

used, about two thousand times as many 

eat units as the dry steam. Could the steam in a 

cylinder be discharged simply saturated or slightly 
pound engines in the American Artizan of March 8th, 1871. 
* The nature of the loss was in the following manner: 
I constructed two cylinders like dimensions, one of “ 
a 

n- 





the other of iron, in such a manner that either could 

attached to a valve which regularly admitted steam from 

boiler to the cylinder and permitted its exhaust into a co’ 
0 


a a tub of water. The capacities of the 
two cyli wen matecintiy Bo as was shown by 
tot pu 


other. When put in turn 
nes cee, the iron cylinder 





| superheated, either by previous a te ° 
the use of efficient steam jackets, the loss would 
be very small. At high expansions this is im- 
racticable. Some water is always present, and in 
its evaporation cools the metal surfaces somewhat, 
and it is always better to resupply the heat from the 
steam jacket than by condensation of incoming 
steam, as in the latter case the resulting water of 
condensation remains in the cylinder and causes in- 
creased losses in the manner previously indicated. 
From these considerations it may be inferred that 
steam jacketted cylinders would be most efficient if 
of comparatively small diameter and long stroke, to 
obtain as much surface in proportion to volume as 
possible, and that for unjacketted cylinders the 
surface in relation to volume should be reduced as 
much as possible. 
(To be continued.) 








HORIZONTAL CONDENSING ENGINE. 
WE give on the present page an elevation and plan of a 
very neatly designed type of horizontal condensing engine 





constructed by Messrs. E. P. Bastin and Co., of West 
Drayton. The bed-plate is a massive hollow casting carry- 
ing a slipper guide for the crosshead, as shown. The 
cylinder, which is supported along its whole length, is steam 
jacketted, and the distribution of the steam is effected by a 
pair of short slide valves with expansion valves at the back 
adjustable by hand. The flywheel shaft carries a balanced 
disc crank, and on the larger engines the crankshaft 
plummer block has the bearings divided into three parts, the 
lower part being adjustable by a wedge. 

The air pump and condenser are placed behind the cylinde 
as shown, the air pump being worked by an extension of 
the piston rod. The air-pump valves are of india-rubber, 
and are very readily accessible. Throughout these engines 
the details are of thoroughly substantial design, and the 
wearing surfaces are large and provided with efficient means 
of lubrication. We may add that we have had an oppor- 
tunity of closely examining these engines in progress of 
construction at Messrs. E. P. Bastin and Co.’s works, and 
the workmanship is excellent. 





Canavan Pacrric ee cntacns J. —- Bree has 
been appointed acting deputy engineer-in-chief ana- 
dian Pacific Railway, in the chonnse of Mr. Marcus Smith. Mr. 
Hunter is also engineer in charge of the Canadian Pacific 
Telegraph Works. Mr. Hunter has instructions to hold him- 
self in readiness to place the s parties on the route 
between Esquimalt and Nanaimo, for the purpose of laying 
out the Canadian Pacific Railway between those pointe. 
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PARIS PNEUMATIC TELEGRAPHS. 


Fig 78. 
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PNEUMATIC TRANSMISSION.* 
“se No. VIII. . 
€ production of compressed air the labora 
apparatus, known under the name of Hero’s rae 
tain, has been modified from its classical arrangement 
See ante page 92. 













into an air-compressing machine for the purpose of 
pneumatic transmission. 

The head of water available from the city service 
mains rendered the construction of high level re- 
servoirs unnecessary. 

Fig. 72 (see page 441 of our last volume) shows 
the gen arrangement of the apparatus on the 
coyote cies eens 

iler plate, it a capacity a 
cubic feet, Water is admitted by the pipes H H’, 
which are service branches from the street main. 








Y ~ 

N . 

N WO WN = . 
MWS. DN 5} 





The cock H is used either to fill the reservoirs or to 
shut off the supply. It is actuated v gradually 
in order to we he Aemerge of oe sudden shocks 
accompanying the abrupt closin @ cock against 
a head of water. After being filled the reservoir. is 
oy into the sewer, by means of the pi 
V V', this pipe being regulated means of the 
cock 'V. At the same time the valve T’, by which 
later ithe enieaed; ‘aust be opened by meas of the 
lever with which it is wor This latter serves 
also to close the valve when water is admitted into 
the reservoir A for producing the compressed air. 
A water gauge iand a — gauge h complete the 
fittings of this reservoir. 

The air com; in A is admitted into the two 
receivers B B by the pipe mm. These two receivers, 
each of about 215 cubic feet capacity, communicate 
with each other, but the connexion can be closed by 
means of the cock ~. It will now be seen that the 
apparatus is essentially the fountain of Hero. The 
compressed air accumulated in the receivers 8 
either into the Tine or into fg’, by means of @ ap- 
paratus E and E’ already described. sbewk 
p@ and p’ 9" establish the connexion between B B 
and the a tus, and the cocks R and R’ regulate 
the admission of the air into the line. The pipes 


ed and ¢' d', controlled by the cocks R’ R’, regulate 
the escape of air in front of the train when it arrives, 
Lastly, the pressure gauges 4, and 4, attached to 
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the receivers B B, give, during the time of transit, 
the pressure of the air on the line, and the pro- 
gress of the train can be followed by these gauges. 

the table M are placed the electric apparatus by 
— signals are exchanged during the time of 
work. 

One point has been omitted in this description. 
When the reservoir A has been filled, and it is desired 
to renew the provision of compressed air in B, the re- 
servoir A is first emptied by opening the cock V and 
the valve T. But there remains in B an excess of 
pressure of about one-fourth of an atmosphere. If 
the communication between B with A by means of 
mm remained free during this 
it would be impossible to maintain this excess of 
pressure. To avoid this inconvenience, a valve, 
which opens upwards is arranged above the reser- 
voir A in the box S with which the tube m com- 
municates. This check valve is raised during the time 
of charging by means of the water itself, and re- 
mains, on the contrary, upon its seat during the 
discharge by the pressure in the receivers B B. 

To complete the description of the apparatus 

shown in Fig. 72 we proceed to notice in detail the 
se te parts. 
T The Water Pipes.—The water is taken from the 
street mains, which are generally placed in the sewers. 
Fig. 73 shows the canalisation serving a station ; 
one branch of the sewer B receives the feeding and 
the discharge pipes. The feeding pipes 4 4 
are connected with the main on each side of the 
stopcock K, This arrangement allows of taking 
the water from the up or down current of the 
main, and insures the supply in case of injury on 
one of the sections. The sluice valves V V‘ com- 
plete the respective communications. A grating H 
is interposed in the single pipe to arrest the passage 
of any solid bodies that may enter from the main. 
On leaving this pipe the water passes through rr 
into the reservoir A, Fig. 72. 

The pipe « carries off the water into the sewer 
after it has done its work. A gauge m indicates 
constantly the pressure in the pipes 44, and 
thus affords a means of controlling the -operation. 
The check valve S, Fig. 74, is employed to maintain 
an excess of pressure in the reservoir B, when the 
water is discharged from A. To effect this it opens 
upwards as is shown in the figure. A special arrange- 
ment is also shown here, to prevent the water from 
flowing into B through the pipe m. In case the in- 
let cock H is not closed in time there is a second 
valve G placed inside the reservoir A, the stem of 
which is furnished with a float F. This latter 
follows the level of the water and keeps the valve 
G to its seat at the proper moment. 

The water which accidentally enters into the re- 
ceiver B, or which is deposited by the cooling of 
the a 9 air sent through the pipes, is easily 
removed by means of the outlet z, Fig. 72. If the 
underside of the reservoir is accessible a cock 
answers eve It is not even necessary to 
place this cock at the lowest point where the receivers 
are filled with we ae air, as the pressure facili- 
tates the escape of the water through the opening 
# placed in the most convenient position. 

2. Suction Valve.—The valve T shown in Fig. 72 is 
worked by a lever, but this can be simplified by 
employing an automatic valve as shown in Fig. 75. 
When the vacuum is produced in a the atmospheric 
pressure which is exerted through the pipe 4 lifts 
the valve ; inversely during the mon. ot of compression 
the valve is kept in its seat by the internal pressure. 

3. Cocks.—The cocks employed must be absolutely 
tight, and the types Fig. 76 or Fig. 77, can be 
used indifferently according to circumstances. 

4. Gauges.—Mercurial gauges were first employed, 
but metallic ones have been since substituted, the 
maintenance of which is quite insignificant, as they 
are less fragile and delicate. 

We now come to the consideration of arrange- 
ment, which varies according to circumstances, e 
arran nt shown in Fig. 72 is open to various 
modifications. When the accomimodation on the 
ground floor is not sufficient, or when the 
of water is slight, the basement and cellars can be 
conveniently made use of for placing the reservoir 
and receivers. This offers no difficulty in the dispo- 
sition of the pipes, and the working of the cocks H 
and V of the reservoir A can be effected by levers, 
the arrangement of which can be made to suit. 


One circumstance, however, demands special at- | q 


tention. It may sometimes be omnes utilise 
a basement story, not immediately below the 
station itself, and in such a case the employment of 


levers for working the various parts would be im- 


of the operation | P 





ible. We show in Fig. 78 the application of 
Pydraulic transmission for doing this work. C isa 
cellar in which is placed the water reservoir A, the 
employés being in the room D; itis ne for 
them to be able to fill and empty the reservoir A. 
The distribution of the water Gane by the city 
mains through the pipe s, and the discharge of 
the water, is effected by means of the apparatus in 
the box M. The valve T has two openings, a and 
ec, which communicate either with the pipes X and Y, 
or X and Z. To’ effect this the valve has a motion in 
a longitudinal direction, this movement being given 
by means of a spindle which is actuated by the 
iston P. 

The operator controls the movement of this 
piston, so that he can obtain a vacuum or produce 
compression at will, this movement being effected 
by hydraulic power regulated by means of the four- 
way cock R connected with the four tubes 1, 2, 3, 
4. Of these pi 
No. 3 in frontof the pump, while No. 2 belongs to the 
feed, and No. 4 to the discharge into the sewer. 
When a quarter of a turn is given to the cock R, 
connecting the pipes 1-2 and 3-4, the water moves 
the piston from left to right, and as during this 
time there is a free communication with the sewer, 
the water admitted during the previous operation is 
discharged. 

It is necessary under this condition to have a 
special arrangement for indicating the water level 
in the reservoir A, ‘This is done by employing an 
electric indicating table placed in the operator’s 
room and having five openings, at which appear 
successively the announcements, ‘‘ empty,” ‘ one- 
fourth,” “one-half,” ‘‘ three-fourths,” ‘ fall,” ac- 
cording to the different levels in the reservoir. 
These indications are obtained in a way similar to 
the manner in which electric bells are worked. 
Five electro-magnets, each corresponding to one of 
the aforesaid openings, are actuated by the current 
from a battery when the armatures which are oppo- 
site the studs 1’, 2’, 3’, 4’, 5! are lifted. The at- 
traction of these armatures is determined by the 
passage below them in the tube I, of the magnet at 
the extremity of the rod o. 

We may add that the tube I, in which this rod 
moves, carrying the magnet, is themagnetic indicator 
of Lethuilier Pinel, employed in steam boilers to in- 
dicate the water level. The movement of the rod 
o is controlled by a float in the reservoir acting 
through a set of levers. 





PRINCIPLES OF SHOP MANIPULATION 
FOR ENGINEERING APPRENTICES. 
By J. Ricnarps, Lonpon. 

(Continued from page 75.) 

PLANING OR RECIPROCATING MACHINE TOOLS. 

Tue term planing should be applied only to ma- 
chines that produce planes or flat surfaces, but the 
technical use of the term makes it include all cuttin 
that is done in right lines, or by what may be call 
a line movement of tools. 

As motion cannot be continuous unless ro x 
and as rotary machine tools are almost exclusively 
confined to shaping cylindrical or circular pieces, 
& proper distinction between machine tools that 
operate in straight lines and those that operate by 
circular movement will be to call them rotary and 
reciprocating. 

It will be noticed that all machines except milling 
machines which act in straight lines and produce 
plane surfaces have reciprocating movement. This 
class includes planing, slotting, and shaping ma- 
chines, and with lathes make up the greater share 
of finishing tools. 

It is strange, considering the simplicity of con- 
struction and the very important office filled by ma- 
chines for cutting on plane surfaces, that they were 
not sooner invented and applied in metal work ; 
but many men yetworking at finishing can remember 
when all flat surfaces were chipped and filed, andlong 
after engine lathes had reached a state of efficiency, 
planing machines were not known. This is perhaps 
to be accounted for by the fact that graduated and 
reciprocal motion, except as produced by cranks or 
eccentrics, was unknown or regarded as impracti- 
cable until late years, and when reciprocating tools 
were finally applied it was thought impracticable to 
have them operate automatically. is may seem 
uite absurd to even an apprentice of the present 
time, yet, as a mechanical problem, it is by no 
means so simple a one as it may at first thought 


Plant ‘ . 
Janing-machine tables, for instance, move at 


No. 1 is behind the pump, and| v 





, 


a uniform rate of speed each way, and by their own 
motion shift or reverse the driving power at each 
extreme of the stroke. Presuming there were no 
examples to be examined, a learner would find many 
easier problems than to explain how a planing ma- 
chine table can shift its own belts. If a platen or 
table disengages the power that is moving it, the 
table stops; if its momentum carries it enough 
further to engage or connect other mechanism to 
drive the platen in the opposite direction, the mo- 
ment such mechanism comes into contact a platen 
must stop and no movement can take place to en- 
gage clutches or shift belts. This is a problem 
which will be referred to again further on. 

Reciprocating tools are divided into those wherein 
a cutting movement is given to the tools, as in 
shaping and slotting machines, and other machines 
wherein a cutting movement is given to the material 
to be planed, as in the common planing machine, and 

ery strangely we find in general practice that ma- 
chines for both the heaviest and the lightest class of 
work, such as shaping and buttin ines, operate 
upon the first principle, while work of a medium class 
is ‘ormed mainly by the second kind. 
is problem of whether to move material or to 
move tools for a cutting motion, in planing, is an old 
one ; both opinion and — vary to some extent, 
but most machine-tool makers have settled down 
upon tolerably constant rules. 

Judged upon theoretical grounds, and leaving out 
the mechanical conditions of operation, it would at 
once be inferred that a proper plan is to move the 
lightest body ; that is, if the tools and their attach- 
ments are heavier than the material to be acted upon, 
then the material should be moved for the cutting 
action, and vice versé; but in practice there are 
other conditions to be considered more important 
than the relative weight of reciprocating parts, and 
it must be remembered that in solving any problem 
pertaining to machinery the conditions of operation 
are to be considered first and have precedence over 
questions of strain, arrangement, or even the general 
principles of construction. A standard planing ma- 
chine, such as is now employed for most kinds of 
work, is arranged with a running platen or carriage 
upon which material is fastened and traversed be- 
neath the cutting tools. The uniformity of arrange- 
ment and design in machines of this kind throughout 
the world wherever machine tools are made, must 
lead to the conclusion that there are substantial 
reasons for this arrangement instead of giving a 
cutting movement of the tools. 

A planing machine with a running table occupies 
nearly twice as much floor space, and requires a 
frame at least. one-third longer than if, the table 
was fixed and the tools performed the cutting move- 
ment. The weight, also, that has to be traversed, 
including the carriage, will in nearly all cases ex- 
ceed what it would be with a tool movement; so 
that there must exist some very strong reasons in 
favour of a moving table, which I will now attempt 
to explain, or at least to point out some of the more 
prominent which have led to the common arrange- 
ment of planing machines, 

First it must be remembered that strains caused 
by the cutting action, in planing or other machines, 
must fall within and be resisted by the framing, even 
when the tools are supported by one frame and the 
material by another, such frames have to be con- 
nected by means of foundations, which are to be 
regarded as a constituent part of a frame in such 
cases. Direct action and reaction must be equal ; if 
a force is exerted in any direction there must be an 
equal force acting in the opposite direction, and 
every machine must absorb its own strains. 

Keeping this in view and referring to an ordinary 

laning machine, which the reader is presumed to be 

amiliar with, we will assume the focal point of the 
working strains to be at the point of cutting and 
to radiate from this point asfrom acentre. By start- 
ing from thiscutting pointand following back through 
the mechanism to the frame proper, beginning with 
the tool and its supports, and secondly, from: the 
material to be planed to the framing again, examin- 
ing what may be called the attachments, some rea- 
sons may be found for moving tables. 

Beginning at the tool there is first a clamped 
joint between the tool and the swing block ; second, 
a movable pivoted joint between the block and 
shoe piece; third, a clamped joint between the 
shoe piece and the front saddle ; fourth, a moving 
joint where the front saddle is gibed to the swing 
plate or quadrant plate ; fifth, a clamp joint between 
the quadrant plate and the main saddle; sixth, a 
moving joint between the main saddle and the cross 
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head; seventh, a clamp joint between the cross 
head and standards; and eighth, bolted joints 
between the standards and the main frame : making 
in all eight distinct joints between the tool and the 
frame proper, three of which are moving joints and 
four are clamped joints depending on friction alone, 
and one bolted joint. , 

Starting again from the cutting point, and going 
the other way from the tool to the frame, there is 
first a clamped and stayed joint between the mate- 
rial and table, next a running joint between the 
table and frame ; this is all; one joint that is firm 
beyond any chance of movement, and a moving 
joint that is not held by adjustable gibs, but by 
gravity, a force which acts equally at all times and is 
generally depended upon to attain a steady move- 
ment of carriages. 

Reviewing these mechanical conditions, we may 
at once see sufficient reasons for the table move- 
ment of planing machines, and that it would be 
objectionable if not practically impossible to add 
traversing or cutting action to a tool already sup- 
ported through the medium of eight joints, while 
to traverse for cutting would require a moving gib 
ae in place of the bolted one named last in the 
ist. 





This is not, however, the only reason which has 
led to the adoption of a running table for planing 
machines, although the most important one. 

If the cutting movement were performed by the 
tool supports, it would necessarily follow that the 
larger a piece to be ago and the greater the 
distance from the table to the cutting point, the 
further a tool must be from its supports, the reverse 
of what is required, because the heavier the work 
the greater the cutting strain will be, and the tool 
supports less able to withstand the strain. 

it might be argued that the same conditions apply 
to the standards of a common planing machine, but 
the case is different ; the upright framing is easily 
made strong enough by increasing its depth; but 
the strain upon a running joint is as the length of 
the bearing surfaces to the distance at which a 
force is applied, when the force acts parallel to the 
bearing faces. With a moving table the larger and 
heavier a piece to be planed the more firmly the 
table is held down, and as the cross section of the 
pieces is presumed to increase with their depth, the 
result is that a planing machine properly con- 
structed will act nearly as well on large as on 
small pieces. 

The lifting action on the table at the front end is 
of course increased as the height at which the cut- 
ting is done above its top, upon the principle before 
stated; but this has not been found a difficulty of 
any importance in practice and has not even required 
extra length or weight of tables, beyond what 
is demanded to receive the work and to resist flexion 
in fastening heavy pieces. 

The reversing movement of planing machine 
tables already alluded to, is one of the most com- 
plex problems in machine tools. 

Tables as a rule are run back at twice the speed 
of the forward or cutting movement, and as the 
motion is uniform throughout each way and requires 
to be stopped at the extremes by meeting some 
elastic or yielding resistance which, to use a steam 
phrase, “cushions” or absorbs the momentum, and 
starts the platen back for the return stroke. This 
latter is attained in planing machines by the friction 
of the belts, which not only cushion the tables 
as a spring would do, but in being shifted oppose a 
pe increasing resistance until the momentum 
of a table is overcome and its motion reversed. 
By multiplying the movement of the table with 
levers or other mechanism, and by reason of some 
movement attained by momentum after the driving 
power ceases to act, it is found practicable to have 
a table “‘ shift its own belts,” a result which would 
never have been reached by theoretical deductions, 
and was no doubt discovered by experiment, as the 
eee movement of engine valves is said to have 

een. 

It is not intended to claim that this table re- 
versing motion cannot, like any other mechanical 
movement, be resolved upon mathematical prin- 
ciples, but that the mechanical conditions are so 
obscure and the invention made at a time which 
warrants the ope of accidental discovery ; 
the accomplished fact is barely a mechanical i- 
bility as dale machines are now constructed. 

In the driving gearing of planing machines the 
conditions that most favour the reversing movement 
are high and narrow driving belts. The time 
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width of the belt; to be shifted it must be deflected 
or bent edgewise, and from this cause wind spirall y 
in order to pass from one pulley to another. To ben 
or deflect a belt wise there will be required a 
force inversely as the width of the belt, and that 
when the belt is deflected by a shifting fork the 
time of passing from one pulley to another is as the 
number of revolutions made by the pulleys. 

Planing machines of the most imp construc- 
tion are driven by two belts instead of one, and 
many mechanical expedients have been adopted to 
move the belts differentially, so that both should 
not be on the driving pulley at the same time, but 
move one before the other in alternate order; this 
object is easily attained by arranging the two belts 
with a distance between them equal to one and one- 
half or one and three-fourths times the width of the 
driving pulley ; the effect produced is the same as 
that accomplished by complicated differential shift- 
ing gear, with the advantage of admitting of an 
adjustment as to the action of the belts. 

Another principle in planing machines which de- 
serves some notice is the manner of driving tables, 
which is usually by means of spur wheels and a rack 
A rack movement is smooth enough, and effective 
enough so far as a mechanical connexion between 
the wheels and table, but there is a serious difficulty 
to be met with in the torsion and elasticity of cross- 
shafts and a train of reducing gearing. In all other 
machines for metal cutting there is a studied object 
in having the supports for both tools and material 
as rigid as possible, but in the common type of 
planing machines, such as have a rack and pinion 
movement, there is a controversion of this principle 
inasmuch as a train of wheels and several cross- 
shafts constitute a very effective spring between the 
driving power _and the point of cutting; a matter 
that is proved by planing across the teeth of a rack 
or the threads of a screw on a machine arranged 
with spur wheels and the ordinary reducing gearing. 
It is true the inertia of the table is inte , and 
in a measure overcomes this elasticity, but in no 
degree that amounts to a remedy. 

The planing machines invented by Mr. Bodmer, 
and afterwards improved by Mr. William Sellers, 
are free from this elastic action of the table, which 
is moved by a screw pinion, which in Mr. Bodmer’s 
machines has the ordinary tangent gearing, but in 
Mr. Sellers’ machines is set on a shaft with its 
axis a to the line of the table movement, 
so that the teeth or threads of the pinion act partly 
by a sliding contact and partly by a progressive 
forward movement like the teeth of wheels, The 
rack on the table is arranged with its teeth at a 
proper angle to balance the friction arising from 
the rubbing action of the pinion, which angle has 
been demonstrated as correct at 5 deg., the ordinary 
coefficient of friction. _, . 

As the pinion-shaft is oneie supported at each 
side of the pinion, and the thrust of the cutting 
force falling mainly in the line of the pinion shaft, 
there is but little if any elasticity in the gearing, and 
the motion is positive and smooth. 

This gearing has been described here mainly for 
the purpose of calling attention to what constitutes 
anew and singular mechanical movement, one which 
will furnish an interesting study, and one which 
deserves a more extended application in producing 
slow reciprocating movements. 

(To be continued.) 





EROSION IN HEAVY GUNS. 

Ar the eleventh ordinary meeting of the Institution of Civil 
Engineers, held on Tuesday evening the 16th of February, Mr. 
Thomas E. Harrison, President, in the chair, a paper was read 
on “ The Erosion of the Bore in — Guns, and the means 
for its prevention, with suggestions for the improvement of 
—se projectiles,” by Mr. C. W. Lancaster, Assoc. 

nst. U.K. 

One of the grestest difficulties in the tical working of the 
muazle-loading guns of the British pak my had the rapi 
and injurious erosive action on the due to the heated 
gases, generated by the ignition and explosion of the powder, 
finding vent on the upper side of the projectile, by the windage 
or difference of diameter between the calibre of the piece and 
the projectile, an allowance absolutely necessary to render 
muzzle-loading feasible. The magnitude of this evil was de- 
monstrated by the fact, that the gun was disabled after » com- 
paratively small number of rounds, and consequently had to be 
inverted, in order that what was gee the lowest part of 
the periphery of the bore should be turned uppermost, the 
eroded part assuming the lowest position; and subsequently, 
after the new ion had in its turn undergone erosion, the 
gun could only be rendered available for further service by bei 
re-tubed, with a new A-tube or steel lining. From i 
returns relative to the endurance of eleven 10-in. 400-pounder 
18-ton guns, it appeared that after being fired a certain number 
of rounds the whole of them were disabled, and required re- 

ing with new A-tubes. The average or mean effective en- 
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durance of ten of these guns was equivalent to firing 177 rounds 
per gun, viz, 65 with fall and 112 with battering 
as this state of things was, it did not 
represent the full extent of the evil; inasmuch as, long before 
the necessity arose for turning the gun, or re-lining it with 
new steel tube, its shooting power and accuracy had been mate- 
rially deteriorated, by the erosion of the bore and the conco~ 
mitant wearing away of the arrises of the grooves or of 
the rifling, which were the ay ly attacked by the 
gas, and by the friction of the studs in ‘centring the projeetile, 
and in imparting 2 ao rotation on its polar axis, The 
nature and extent of icial effect by erosion had ex- 
cited the serious consi of the British authorities, 
remedial devices and appliances hitherto proposed had assumed, 
in the main, two distinct forms: 1. The yo! of the 
jectile, wholly BT getromny with a soft metal enve lope, su 
lead, which w when subjected to the explosive action of the 
Filings’ and," The application of certain accesories, attached 
ing; and, 2. The appli of certain at 
to, or separate from, projectile, such as discs, gas check 
rings, or wads of metal or other suitable material. Experience 
had demonstrated that, with muzzle-loading lead-coated pro- 
jectiles, the powder must be limited to one-tenth the weight 
of So geet. Since 1851, various devices, which were 
scribed in order of date of invention, had been tried, with more 
or less success, by the author, Captain re Bolton, 
ae Lyon, the Elswick Ordnance Company, Major Maitland, 
and again by the author, with the view of preventing the escape 
of gas over the projectile by metallic wads or other material. 
Trials at paper in 1873 gave promising results, as was 
subsequently testified by Sir Will j ree O.B., M. Inst. 
C.E. Still, whatever appliances might be employed at the base 
of the projectile only, the head ined at a tangent to the 
axis of the bore; not thoroughly concentric as in the breech- 
loader, though, by the plans proposed, it was thought this dif- 
ficulty might be met. 

But however efficacious these various contrivances might be, 
the —. and radical defects of grooved guns and studded pro- 
jectiles would always remain. Accepting such ordaance as 

ing for the present established in the British service, the 
author had sought to provide the means of diminishing, as far 
as might be practicable, their attendant defects. All reasoning 
on the known premises led however to the inference, that the 
fundamental requirement was a simpler system of — the 
bore of the gu whereby the smoothness and continuity of the 
interior sur might be —_ at oes ages bon wt re 
necessary spin or rotary motion might be effect m to 
the projectile. This, the author ‘Tabmitted, had nr attained 
only by his own invention, known as the oval-bore gun and 
projectile and his belief was that, when yar 2 developed and 

airly tried, this system would completely sa and fulfil all 
the conditions of the problem, combining a ect gas check 
and — centring ng > oe age weak high — 
velocity, sae ¥. oom range, and satisfactory powers 
be we ll A oe camulaation and comparison of the 
official P gon pe sufficed to show that, from whatsoever 
cause, the erosive action of the powder on the oval bore was 
trifling; whereas, under precisely similar conditions, it entirely 
disabled the ordinary Woolwich rifled gun. If, then, the prin- 
ciple of muzzle-loaded projectiles, which had been persistently 
— by the authorities in this country, was to hold its own, 
and if muzzle-loading guns were to retain their place as the 
equals of breech-loading guns, the existing faulty and unme- 
chanical system of rifling, with a grooved bore and studded pro- 
ectiles, on which in the end the whole question turned, must 
discarded in favour of a simpler and better system of rifling 








? 


for eo and projectile, such as the oval bore, a conclusion 
which could be established on grounds both of economy and 
efficiency.* 





NOTES FROM THE SOUTH-WEST. 

The Welsh Coal War.—Intelli from the principal 
centres indicates no change in the state of affairs between 
masters and men. 6 en re We the National Asso- 
ciation of Miners from Manchester has failed to accomplish 
a solution of present difficulties, and the members left - 
thyr on Saturday. At Caerphilly the enginemen have de- 
termined to continue work on condition that their wages are 
levelled up to the same rate as those of. the enginemen fur- 
ther up the valley. The Tredegar [ron Works have come to 
a oan in consequence of the exhaustion of the supply of 
fuel. In a correspondence which has taken place between 
Lord Aberdare and Mr. ore his lordship states li- 
citly that the men should be advised to give way, and t. 
he will so advise them if they give him an opportunity... 

Cardiff and the Lock-out.—Some idea of the effect whi 
the lock out in South Wales has upon the trade of Cardiff 
may be gathered from the fact the amount of coal now 
shipped every week is 40,000 tons less than usual. 


Trade at Newport.—Dullness and uncertainty are the 
characteristics of trade at this port. Steam coal has not 
come freely from three collieries stillat work. The tendency 
of prices is 6 Ode eae is so limited. House coal 
is sent down from a few 6 collieries, but not in large 
enough quantities to meet the demand, and prices keep up. 

The Forest of Dean.—A difficulty obtaining at some pits 
in the Forest o Dean with reference to the weight we 
which at one time threatened serious results, has been ami- 
cably adjusted. It seems that the Foxes Bridge Colliery 


ey te ing the miners of the conse- 
uences likel so esis At thap. pemisteh te peaied dohun: 
clean coe, and etipulated that offenders shoei cole. be ol 
lowed to resume wor. upon an undertaking su cwt. 
instead of 21 cwt. tothe ton. The men were threctoned at 
the time with a five per cent. reduction, and they have now 
consented to give the larger weight if this is with. 
drawn. It is stated that the manager has accepted these 
terms . 


* The Rossian“1l-in. Krupp ipesongae | gun had been 
fired 800 rounds without material wear. The weight of the 
projectile was 4811b., and the charge 82% lb. of prismatic 








powder. 
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THE WESTINGHOUSE VACUUM 
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We illustrate on the present and opposite pages an 
rangement of vacuum brake constracted by the Westing- 
house Continuous Brake Company, aad applied by them in 
cases where the plan of working with @ vacuum is preferred 
to that of com air. As most of our readers are 
of the brake blocks is, in the case of 


vacoum t 
is carried through the train, and the pistons of 
connected with this line of pipes are forced in- 
wards by the pressure of the external air, when a partial 
and ¢ As the ex- 


pressure on the 
estinghouse “ automatic” 
, the application of the 
instantly "im the event of a train 
be applied from either end of 





the train, or, if desired, from any carriage. The automatic 
brake also provides at very slight extra expense for a very 
perfect system of int signals. These ad- 
vantages are po possessed by the vacuum brake, but the 
latter is nevertheless preferred on some lines, and this being 
the case we think the Westinghouse Continuous Brake Com- 
pany have acted — in not confining themselves to sup- 
plying brakes worked by compressed air only. 

The details of the brake we illustrate have been worked 
out with much care and ingenuity. The exhaustion of the 
air from the pipes when the brake has to be applied is effected 
by a steam jet of the construction shown by Figs. 1 and 2 on 
the present page. Referring to Fig. 1, it will be seen that 
the apparatus consists of an outer casing having at its under 
side a branch which is connected by a pipe to the boiler, 
this) outer casing being thus at all times charged with steam 
when the brake'is in working order. Within the casing just 
mentioned is a tube or nozzle extending its whole length, 
this tube having at its upper side a valve seat fitted with a 
conical valve, which can be raised by a spindle which 
passes out through a stuffing-box, as shown. By raising 
this valve the steam is admitted from the outer casing or 
jacket to a space forming an annular jet, and also to a 
smaller central jet, as shown. The steam issuing from these 
jets produces an exhaustion, and draws the air from the line 
of pipes extending along the train, the line of pipes being 
coupled to the branch shown at the left-hand end of the 
apparatus in Fig. 1. At the right-hand end the apparatus 








joins an expanding or trumpet-shaped discharge tube. The 
constant steam jacketting of the jet tends to produce great 
promptness of action. 

On the steam being shut off the communication between 
the external air and the line of pipes is also shut off by a light 
conical valve provided just behind the steam jet, as shown, 
this valve forced on to its seat by the pressure of the 
external air. To take off the brakes the air has to be re- 
admitted to the pipes, and this is effected by raising another 
conical valve which is shown to the left in Fig. 1. On this 
valve being lifted the air enters the pipes from an annular 
space with which the valve communicates, this space being 
placed in communication with the external air by a series 
of — as shown in Fig. 2. 

t for working the steam and air admis- 
ene valves—or in other words for applying and releasing 
the brake—is very neat, the spindles of the valves being 
carried up as shown in Figs. 1 and 2, so that they can be 
acted! upon by the opposite ends of a rocking lever which 
is worked by a side handle, as shown in Fig. 2. Thus by 
moving this handle in one direction the brake is applied, or 
by moving it in the other it is released, while by allowing 
the handle to remain in a middle position both valves are 
closed, and the brake remains either on or off according to 
which valve was opened last. The whole brake action is 
thus controlled by a single handle, and the arrangement is 
a very convenient one. 

The line of pipes fixed on each carriage terminates at each 
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TENWICK’S FINGER-BAR ATTACHMENT. 











end in a length of flexible tubing, and these lengths carry 
the couplings for making the connexion between the vehicles. 
The construction of these couplings is shown by Figs. 3 and 
4 on the opposite page. From these views it will be seen 
that the two parts of the coupling are exactly alike, and 
the carriages thus couple together indifferently, no matter 
which ends may come together. Each half of the coupling 
carries a pair of springs, which clip into a recess turned in 
the circumference of the other half. In Fig. 3 but one pair 
of these springs is seen, the two halves 
being brought together so that the springs 
on the left-hand half are situated a quarter 
of the circumference from those on the 
right-hand half. These springs have merely 
to hold the couplings together when the 
brake is out of action; as soon as a partial 
vacuum is formed in the pipes, the abutting 
surfaces of the two halves are forced tightly 
together by the pressure of the external air. 

As shown by the left-hand half of Fig. 3, 
each half of the coupling contains a light 
conical valve, which, when the couplings are 
not together, is forced outwards by a spiral 
spring, thus closing the end of the pipe, and 
preventing the ingress of air. The valve, 
it will be noticed, has a kind of tubular 
stem very little smaller in diameter than 
the orifice which the valve closes, and the 
spring has thus to act only against the 
pressure of the air exerted upon a small 
annular area by a hole through the valve 
admitting air to the interior of the tubular 
stem, and thus placing the chief portion of 
the valve area in equilibrium. The valve 
strikes against a seat of hard india-rubber, 
protected by an internal brass ferrule, the 
external part of this seating forming also 
the abutting face of the coupling. When 
the two halves of a coupling are placed to- 
gether, projections on the valves come into 
contact with each other, and each of the 
valves is thus forced off its seat as shown 
in Fig. 3, and a free through communication 
is provided. In the event of a part of the 
train breaking away, the valve in the last 
coupling, of course, closes, and the brake 
can thus still be applied to the part of the 
train which remains attached to the engine. 

The arrangement of cylinder which it is 
preferred to use for applying the brake, is 
shown by Figs. 5 and 6 on the present 
page, the latter figure being an inverted 
plan. Referring to these figures it will be - 
seen that the cylinder is placed vertically, 
and that at each side of it there is hung a 
lever having jointed to it, at an intermediate 
point, a toggle lever. The two toggle levers 
have curved abutting surfaces, and each is 
traversed by a pin, which rests upon a 
cross-head attached to the piston rod. The 
effect is that as the piston rises on the air 
being exhausted from the cylinder, the 
toggle levers are drawn upwards, and the 
hanging levers are forced outwards. To 
the lower ends of the hanging levers are 
coupled the thrust rods leading to the brake blocks, and 
thus the latter are applied to the wheels by the upward 
movement of the piston. 

The whole arrangement we have just described is exceed- 
ingly simple and effective. The toggle levers rolling on 
each other move with little friction, and they give just the 
motion required, namely, a quick movement at first to take 
up the slack, &c., and a slow movement and severe pressure 
subsequently, when the blocks are in contact with the wheels, 
The arrangement shown by Figs. 5 and 6 is, as we have said 
that which the Westinghouse Continuous Brake Company 
prefer to apply ; but pe of the cylinder and piston th 
provide, if desired, a collapsing bag arrangement, the 
being of a cylindrical form, and of a prs. spon dnndhrn 














tending to reduce as much as possible the wear and tear and 


risk of failure to which all such arrangements must neces- 
sarily be liable. 
The remaining views, Figs. 7 and 8 on the preceding 

show the mode of arranging the brake gear which it is pre- 
ferred to adopt, whenever it is desired to apply the brake 
blocks to one side of the wheels only. As will be seen from 
the plan, but one vacuum cylinder is used, this being placed 
at the centre of the underframe, and the hanging levers 
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being connected by thrust rods with transverse bars, which 
connect the brake blocks of each pair of wheels, These trans- 
verse bars are constructed so that each forms a kind of tri- 
angular truss having great strength, while it is at the same 
time light. 

The brake blocks are of cast iron, and each is hung by two 
links as shown, the one link being attached to the centre, 


and the other to the lower end. The effect of the whole 
arrangement is that the blocks fall back clear of the wLeels 
by the action of gravity as soon as the air is re-admitted 
to the vacuum cylinders, and the whole of the brake gear 
is very neat and simple. 

On the London, Brighton, and South Coast Railway, where 
the Westinghouse vacuum brake has been fitted to a train, 





the brake blocks are for special 
vacuum cylinders, placed one on 
one central cylinder. Of course with 
thrust rods extend straight from the 
brake blocks, the transverse truss rods not 
Altogether, as we stated at the commencement of 
article, the whole of the details of the vacuum brake undér 
notice have been worked out with much skill, and every part 
has been made simple without detracting from its efficiency. 
We ourselves prefer, for general use, the brakes actuated by 
compressed air, but, for many classes of traffic, the vacuum 
brake is no doubt suitable, and of such brakes that we have 
described is the best which has come under our notice. 
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MEASURING FEED WATER. 

We herewith present illustrations of the tank used during 
the experiments with the United States Coast Survey 
steamer Bache, set forth in the report of Consulting 
Engineer Charles E. Emery, published on page 14 of the 
present volume. An almost identical system was adopted 
in the experiments with the United States Revenue steamers 
set forth in the report of Chief Engineer Loring, U.S.N., 
and Mr. Charles E. Emery, the consulting engineer, pub- 
lished on page 129 of the present volume. 
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Fig. 1 is a side elevation, and Fig. 2 a plan of the tank 
which is shown erected on blocks of wood. The tank is 
divided into two parts by’ a central partition B of less 
height than the outer walls. During the experiments the 
tank was placed on the main deck, in the gangway abreast 
of the engine, and the feed water delivered to it directly by 
the air pump, through a pipe P with a flexible termination C, 
which latter could be directed over either compartment A or 
A! of the tank. A pipe E with two branches G G! and re- 
gulating cock D D! in each, conducted the water from the 
two compartments respectively, to a tank in the hold, from 
which the water was withdrawn by the engine feed pumps. 
The measurement was made by filling one compartment 
A, for instance, till it overflowed into the other A!, which 
had been previously emptied ; the supply was then changed 
to the latter A’, and when the surplus water in A had run 
off, that compartment was emptied, and the cock on the 
bottom closed in time to receive the overflow from the other 
compartment A' ; the operation being repeated alternately 
with each compartment. Further explanation will be found 
in the reports referred to. 





TENWICK’S FINGER-BAR ATTACHMENT 
We illustrate on the present page some very valuable de. 
tails in the construction of reaping and mowing machines, de- 
signed by Mr. John Tenwick, of Grantham. They consist of 
an improved form of finger, the attachment to the finger-bar, 
the cutting edges introduced into the finger, and the mode of 
keeping the knife always in contact with those . The 
mode of fastening the fingers to the bar, and of introducing 
the cutting into the finger, are already well known, 
and we may ‘ore confine our attention to the other 
improvements above named. On referring to the engraving 
it will be seen that in the lower part of the finger, at the 
point where the cutting edges terminate, a semicircular 
channel is formed. This channel, in combination with the 
space left beyond the end of the upper part of the finger, 





which is bolted to the finger bar, prevents any binding of 
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steel bar is placed having at the end a projecting tongue, as 
shown. The point of this tongue fits into one of the six 
notches formed in the head of the screw, and so prevent it 
from turning. When it is desired to bring a greater pres- 
sure upon the knife, the small bar in the finger is raised, and 
the screw is moved through the sixth (or more) of a turn, 
until one of the notches is opposite the tongue, which is 
then thrown down into its place. 

This is altogether the best and simplest arrangement of 
its class for producing a very necessary result, that has 
come under our notice. 


IRON MAKING IN CLEVELAND. 
To THs Epitor oF ENGINeERING. 

S1z,—The history of iron making in Cleveland is so well 
known, that little fresh can be said on the vn eae This 
wonderful district was in the first p opened up by the 
enterprise and energy of the late Joseph Pease, Esq., 
Darilingtop, and by Messrs. Bolckow and Vaughan, of 
Middlesbrough, and it has rapidly developed into the most 
im t iron- ucing district of England. This has been 
mainly due to the abundance of the ore, and the facility with 
which it is obtained, as well as to the peculiar tough or hard 
Fay of the Durham coke, which allows the furnaces to be 

uilt of a great height, so that much of the heat, which is 
wasted in other districts, is there utilised for heating the 
charge, and the gases escape comparatively cool from the 
furnace mouth. These peculiarities, combined with the great 
heat of blast, and every modern improvement, enable the 
Cleveland iron-masters to compete in price with the world, 
and were it not for the large amount of phosphorus existing 
in the pig, their iron would be of as good a quality as the 
best Staffordshire or South Yorkshire irons. 

Phosphorus, when it exists to a certain extent in wrought 
iron, renders it cold-short or brittle, and, therefore, it is not 
an iron that can, in the usual course, be exclusively puddled, 
where a regular good quality is needed. 

The peculiar effects of phosphorus, sulphur, and silicon upon 
iron, is a speciality to which | have devoted much time, labour, 
and money, and | trust that what I have to say will be 
criticised without prejudice. 

The practice in the Cleveland district, unlike that of Wales, 
is for the forges and mills to be independent establishments, 
who buy their pig iron from the blast furnace proprietors, who 
on their part buy their ore from the mine owners. On 
this t the facture of wrought iron costs actually 
considerably more than it would, were everything in the 
hands of one firm, for, what is to the interest of the blast 
furnace proprietor is not always to the interest of the mine- 
holder, or to that of the wrought-iron maker. As an exem- 
plification of this, I would mention the following fact :—At 
the roof of the mine there is — a considerable layer of 
posites, or sulphide of iron, more or less rich in sulphur, and 

t is evidently more to the mineholder’s advan’ ‘or this to 
be sold, than left down the mine, so that no doubt rather 
more finds its way to the blast furnace than would be the 
case if the mineholder had to smelt the ore himself. I know 
of blast furnaces that had a good connexion with rolling mills 
and laid themselves out for supplying forge iron, and 
where the iron ran for a long time on white during the high 
price of ore. This was almost entirely due to the carelessness 
or indifference of the mine inspector, who allowed the men to 
mix the pyritic portions of the stone with the bulk. When 
they are so mized it is almost impossible for them to be sepa- 
rated at the blast furnaces, but they might easily be kept 
apart at the mines and weathered until al] the pyrites had 
fallen away from the good stone. 

The forge proprietors who purchase this white iron, chiefly 
for the purpose of pacifying their puddlers, can hardly be 
aware of the reason why it is white, and the loss of yield it 
occasions them in the puddling furnace. In my letter to you 
on January the 19th upon the Welsh iron trade I showed the 
great loss arising to wrought-iron maker from the pre- 
sence of sulphur in the pig, and that by having 0.80 to 1 per 
cent. in their pig instead of 0.26 to 0.30 per cent., it would 
make a difference to them of 5s. 7}d. ton when iron was 
worth 50s. per ton. Now although in Cleveland iron the 
sulphur never reaches 1 per cent., it is, in the mottled and 
white varicties, sometimes 4 per cent. ; and this will cause a 
loss of 14 cwt. per ton more in the puddling furnace than if 








all good grey iron free from sulphur were puddied. There 
is no doubt that Cleveland iron asa whole is now richer in 
sulphur than formerly, and if wrought-iron makers care to 


will find the average 


look inte the matter, I believe the 
last three years than 


loss in their forge has been greater 
it was the previous three years. . 
Another source of loss to the forge proprietors has arisen 
SSeey ee cemunaek & OS t Sae ch has led pig 
makers to devote attention to production of the 
former, and forge iron is looked upon as a sort of misfortune 
bye product, ae he accident and when 
hey cannot avoid it. forge iron so made is not less 
fey a ny eee ay 

reapect it is very similar in composition to 
irov, but because it contains more sulphur, as will 


the following analyses by Mr. Pattinson of three 
of iron from one cast. : 


of |@ single bar 





3 No.4 


No 
oS ofa © 
From 


should, if used 
an phaaheon his 
with pi is 
— if smelted at all, -— 
‘or jurposes, 
On prensa of the em f 
than was usual some years back, and the furnaces being 
generally burdened for the ‘production of foundry iron, the 
greater portion of the forge iron made contains more silicon 
as well as more sulphur than mgy tomy entailing more 
laborious work upon the puddler, a larger ape mg of 
fettling and scraps, a greater loss, and a worse quality. I 
do not infer that the quality of wrought iron made in Cleve- 
land has deteriorated of late , because I know, on the 
contrary, that it has Ganebvedl bas this is due to the greater 
skill in manufacture, and not to the quality of pig. Send 
some Cleveland pig iron to be puddled in Wales, scarcely 
will “be made that can bear its own weight. 

This was the case in Cleveland when the district first opened, 
but it is not so now, the quality is often as good as iron 
made from a superior class of pig in other parts of England, 
although not so reliable. That this increase in the sulphur 
and silicon is not unavoidable, is shown by the fact that 
where the blast furnace proprietors do not work by rule of 
thumb, but bring to bear scientific chemical intelligence, their 
forge iron contains not more than 1} per cent. of silicon and 
0.11 per cent. of sulphur, and I have no doubt the forge and 
millowners appreciate this superiority, and give those works 
a considerable preference. : 

* With to the phosphorus, of which unfortunately 
Cleveland iron contains so large a ) Fane, although this 
impurity cannot be Doge removed by ordinary puddling, 
it is well known to the initiated that it can be sufficiently so, to 
make first-rate bars as speci for exhibiting, and to show 
what can be done with Cleveland iron. The following is the 
modus operandi. After the of pig iron is fectly 
melted, the stopper is put up before the working hole and 
the iron is roasted, or oxi by the flame for 15 to 20 
minutes before it is rabbled. Ifthis is properly carried out, 
the phosphorus is, to a great extent, eliminated and the bars 
— of excellent quality. My theory of the action is as 
follows : 

The Bessemer process is a standing argument against the 
notion that the free oxygen of the air, or a very intense heat, 
can eliminate phosphorus, either separately or in combina- 
tion with each other. But the Danks and the Crampton 
puddling machines both show that oxide or silicate of iron 
will do so when combined with great heat. Both furnaces 
are more effective than the hand furnace, because they are 
able to obtain more heat, and Crampton’s appears more 
thorough than Danks’, because his furnace will work the 
hotter of the two. 

When an iron rich in silicon is puddled in a hand fur- 
nace, the silicon attacks the hammer slag or purifying flux, 
and makes it so frothy and bulky that it runs or has to be 
bled out of the furnace, and quently t attack the 
phosphorus, and besides this the puddler has to keep down 
the heat of his furnace by lowering the damper and some- 
times throwing water and small cinder in at the stopper hole ; 
he would otherwise never bring his iron on to boil and would 
dissolve all his fettling and eat through his bottom plate. 
The temperature being thus lowered, and only a little weak 
silicious cinder in the furnace, there is no agency for the 
removal of the phosphorus. But if he puts “P the stopper to 
keep out all cold air, raises the damper and fires vigorously, 
he produces an intense heat, oxidises the molten iron, melts the 
fettling, and so obtains a rich flux that is capable of acting upon 
the phosphorus. This is, however, a long and wasteful process 
and too costly to be generally adopted. Supposing the fore- 
going theory to be correct, it would appear that if the 
iron were free from silicon so that it might be charged 
red-hot into the puddling furnace from a Dandy, and 
the heat puddled with the damper up all the while, so as 
to obtain the greatest possible heat without fear of de- 
stroying the fettling or bottom, then an iron could 
obtained of as good a quality as is now done by roasting. 
This view is in t measure borne out by facts, for I find 
that when the silicon has been removed by my process (which 
was fully described in your columns last week), the phospho- 
rus is sufficiently removed to produce a regular good quality 
of iron quite free from cold-shortness; and I can see no 
reason why, with extra care, Cleveland makers chould not, 
by this means, produce an iron equal to good Staffordshire 
brands. 

I am quite aware that to render possible this puddling at a 
great heat without lowering the per, must be 
reduced to such an extent that whilst melting perfectly 
liquid, the iron will come on to boil quickly, I know of 
no process but my own where its removal can be regulated to 
the right pitch—2 per cent. I have found about the proper 
quantity for Cleveland iron. If it contains more it takes too 
long to puddle, and will not come on to boil unless the furnace 
ia cnoled by lowering the damper, which spoils the quality of 
the bar, and if it contain less the iron does not properly melt, 
and raw particles are eu Se up. 

One important advantage derived from the improvement 
in quality, is the saving effected in the mill. Thishas 
been a source of to some well-known iron makers who 
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have told me are unable to see why refined iron should 
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Seed Gr OE eek voce tects wasting away. To 
my mind, the loss in the mill is a pretty good criterion as to 
eh pat gem eer Compare yo te 
the mill upon ordinary-sized bars, between Cleve and 
ire or South Yorkshire. In the former district the 
loss is from 3 to 34 ewt. per ton, whereas in the latter it is 
only about 1} to 13 cwt., and in Staffordshire, where the 
uality is not so good, the loss is between the two. Upon 
lev: iron refined by my process, the loss varies from 
SoG, S cvt, comeing semanas sles This superiority in 
clearly shown by an iment made at the 
Reet-da cosh, Piles of 
of bars from 
same furnace. 


irkstall forge, where a very intense 
ordinary Clevelaad puddled bar and similar pi 
my refined Clev: iron were heated in 


uality. |The unrefined iron was almost melted away, whereas the 


other rolled well and gave a good yield, and when turned for 


ight shafting was shown to have welded perfectly, and to 
ie bematoke 


Were my process only to effect an improvement in quality, 
I should attach but very little importance to it, but the 
following rough calculation will show that a considerable 
saving is to be effected in the cost of producing wrought iron, 
even with materials of all sorts at their present low price. 
By the adoption of the Dandy furnaces, which are so suc- 
ull in the Leeds district where they puddle refined 
iron, 10 heats of 34 ewt. each can be obtained per shift equal 
to 85 ewt. per shift instead of 26 cwt., and with a consumption 
of 16 owt. of coal per ton instead of 24 cwt., thus saving 
8 ewt. of coal, 


s d. 
Which at the present price (say 7s.) is worth, 

BAY ave seo ove ooo oes oe 8 0 
Saving in scraps for bottoms of furnaces ... 1 6 
Saving in fettling, 7 cwt.at 20s. ... wo @ O 
+ cwt. increased yield of puddled bars at 80s. 

(price of refined iron) ose ose oo 2 0 
Increased yield in the mill over that or- 

dinarily made in Cleveland, 1 cwt..at 5s. 

(price of puddled bars) eee eee vo: 6 O 
Saving in repairs to furnaces, say... iw 2 
Less payment to men for working refined iron 2 0 
Saving in general charges, interest, &c. .. 1 O 
The improved quality will allow the puddled 

bars to be used for rails without the expense 

of roughing down, present cost of which is 

5s. per ton... ove ove eee i “8 © 
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There is here an ample margin to allow of the cost of re- 
fining, and if the 3-shift system were adopted a still further 
saving in coal would be obtained. 

The peculiar characteristics of the Cleveland iron also be- 
long to that produced in Lincolnshire and Northampton- 
shire, as they all contain a large proportion of phosphorus ; 
but the Lincolnshire having too much lime in the ore it is 
necessary to mix with it some silicious materials to form a 
proper flux. Cinders are generally employed for that pur- 
pose, but I suggest whether it might not be to their advan- 
tage were they to make a superior chesnster of pig altogether, 
by mixing with their own ores Spanish or other hematites, 
which would supply the necessary silica, and at the same 
time so reduce the phosphorus that a splendid iron would be 
obtained for forge purposes, and as coalfields are now being 
opened up in that district, it seems likely that wrought iron 
will be made there cheaply in the future, and as it contains 
but little silicon it could be refined at a less cost than Cleve- 
land pig. I have some interesting analyses of Lincolnshire 
iron showing a t peculiarity in its composition, the _ 
ticulars of which I hope to enter upon at some future day, 
rt present letter having already occupied more space than 
I had anticipated. I intend next seb to address you upon 
= subject of oe making in ey hae — ate 
the opportunity of giving you the results obtai pud- 

i i the Danks machines. 


dling refined iron in 
P I remain, Sir, yours faithfully, 
ARTHUR WARNER. 
21, Leinster-square, Bayswater; London, 
February 15, 1875. 





THE PATENT LAWS. 
To THe Epiror or EneinegRine. 

Str,—I have no doubt that most of your readers have read 
the Lord Chaneellor’s able speech on this subject last Friday 
in the House of Lords. Copies Te great importance 
of the proposals it contains, I take the liberty to suggest its 


be | insertion in your columns; this would make it easy to refer 


to, and I propose to make a few remarks, trusting that it may 
lead to expression of further opinions and suggestions 
from abler pens than mine. 

Asa — one and in a eeiyetioe — 
turers (the gen represented as op to patents), 
having been engaged an years in sees parser 
system employing both patented and unpatented improve- 
ments, I speak om experience, that whereas on one 
hand it may, in tional instances, happen (all things 
working harmoniously) that an inventor who is not protected 
by a patent may, in conjunction with the maker, make his 
invention mutually profitable, yet this only happens when 
the manufacture requires special means or is on too great a 
scale for general competition, and in such case the public is 
no gainer, for the price in the absence of competition will 
be high ; but this is no position for an inventor to occupy, 
for without the protection afforded by a patent, besides there 
being no longer any incentive to him to scheme and spend 
money on the same, he can make no terms with either manu- 
facturer or consumer, the proper reward of his skill and expen- 
diture is lost to him, as I have said no accrues 





benefit 
to the public. Furthermore, under the t law, I believe 
@ bad patent is nearly as valuable as is termed a good 
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one, owing to there being no examination; and since con- | cellor’s argument seems very fair, but what of the English 
the conditions attached to granting a paten the mee Boe ae ng got soquient, ox proctaalh meals NOTES FROM THE NORTH. 
patentee should be protected as well as the public, who derive t y, or where no patent law exists, as in Hollana and Guaseow, Wednesday. 
a mutual benefit from it, it is quite clear that the present | Swii and whose ideas and inventions are systemati- | _ @lasgow Pig-Iron Market.—There was a slight reaction 
law requires amendment, as to the examination clauses if it | cally pirated ? in. the pig-iron warrant market last Thursday, and a good 
is worth keeping at all. eh ae As regards the establishment of a proper Patent Office and | business was done during the forenoon at 73s. and 73s. 4}d. 
Lord Cairns is very strongly opposed to treating inventions | Museum, this has been so long an acknowledged national | °&sh, and at the close were asking 73s.6d. The after- 
asa “ property,” and adds that if this definition was carried to a | want, that it requires no advocacy ; but, while ly admitti neon putens from 78s. 8d. to 73s. 6d., and it was con- 
logical conclusion, it ought, like landed estates, to be capable | the desirability of having branches in the om hy all fidently anticipated that there would be a further fall in 
of being transmitted in perpetuity. But as I believe there is | means have the whole establishment in a system of | makers’ quotations. Very little took on Friday, 
such a thing as a “life interest” in the latter, I do not see | loan collections and copies could be organised for the pro- | but prices were weaker at the close aed ory Warran' 
why logically there should (if expedient, which I doubt) not be | vinces which would answer equally well. In conclusion, | Wete very scarce on Monday and Fon advanced somewhat, 
a similar interest in a patent, and it has certainly as a while spologising for occupying so much of your space, I think makers were also firmer in thei ope was 
claim to being so considered as a pro as @ copyright in | patentees should reflect before they take a leap in the dark, wh typedef oe ge Ay Be. cash, and up to 
a book; the principle of compulsory licenses ref to later | and commit themselves too suddenly to what is a somewhat | 738. 3d. one month fixed. No business was in 
on would meet the possibility of any abuse from the patentee | dangerous approximation to the American ice. I have |the afternoon and prices remained 73s. 6d. buyers, and 
not allowing the public to derive any benefit from his in- had experience of both, and when the sum total is arrived at, > sellers. The 7 fy Zosertay tad a few 
v we Fr : : z expenses, especially in a comprehensive subject, are ver: changed hands at ju, at 
Whether it will be possible to obtain the services of men of ff entailing an commen me of trouble, models, he, that price. The warrant market was again steady today. 
position and ability without remuneration to superintend the | and I question whether any considerable number of American | A small amount of business was done during the forenoon 
working and making general arrangements can only be | patents taken out by Englishmen on this side of the water | ®t 788. one month fixed, closing buyers 73s. to 78s. 6d, 
proved by experience ; it will be a position of great honour, | are valid at all. ‘And final , all the motocting care promised | °@%h, sellers 73s. 3d. one month ized, and 78s. 9d. cash. 
and, no doubt, the senior members of our profession would | by Lord Cairns will have to be ould for, we may, when Prices were rather easier in the afternoon. Upwards of 
form an appellate tribunal as effective for its purpose as that | too late, regret that “ we have jumped out of the frying-pan | 900 tons went out of store yesterday. This is to be ac- 
occupied by the law lords among the peers. into the fire.” counted for by the fact that warrants are either too cheap 
Then as to the examiners, which is, I think, the most im- Yours obediently, or makers’ iron too dear. It is stated that the cause 
portant clause in the whole Act, under which no less than Ratrpx H. Twepperz. | of the withdrawal of iron from the stores is owing to the 
two nor more than four can be a I cannot but| 14, Delahay-street, Westminster, S.W. “bull” party in the “ iron ring” being desirous of Keeping 
= Ss be quite a pe ype > —— even own so as to inflate the of warrants. Makers 
number of pai now app. , and if this approxi- ces are gradually creepi wn. To-day No. 8 Merry 
mation to the American practice acts here as it oe in PATENT FUEL. od Cuninghame ( ited) has Seon shiueal Is. per ton. 
America the number will probably vastly increase, nor do I To THe Eprror or EnGineERine. The following are the official quotations for makers’ iron at 
think that two men or four can be com) t to give scientific} Sr1z,—In your paper of the 6th inst. you inserted the fol- | the close yesterday 
opinions over such @ wide range of subjects as is em! in | lowing paragraph in your South Wales coal intelligence. No.1. No. 8. 
these applications. At present a patent can practically be| “ ed coal, or patent fuel, is fetching fair prices. s. d. 6d 
obtained for anything, however old, however absurd, as long | The quotations in December were 15s. ton, but large G.m.b., at Glasgow ore = ove 74 6 to 75 6 78 to 74 
as the application is made in a legal form; but if in future | Government contracts were recently en by the Crown io » oe one oe 88 0 77 
a patent is to be examined, and that examination having | Preserved Coal Company at 13s. 6d. per ton.” Coltness ae oe 900 770 
been successfully , is to give the patent a marketable} As this statement has caused considerable annoyance, b: Summerlee 4, 02 000 — ave 876 750 
value it must be thorough, and as far as possible without any | misleading their friends, the directors would feel muc obliged loan sion cathunennliah ° 900 750 
doubt, or else we had far better go on on our present happy- | if you would insert this letter in your next issue, us Carn 2 ete ooo ° 846 760 
go-lucky system. In addition to this duty I think these | correct the error into which your correspondent has led you Monkland 4, es sss “ 750 730 
officials should give advice and professional assistance to | as regards the price at which this company has contracted yde 9 oes ose oe 756 786 
applicants, not simply on the question of novelty, this is | with the — Govan, at Broomielaw, ex store ... 750 730 
their first duty of course, but they should protect the igno- am, Sir, yours very respectfully, Calder, at Port D ove pee 900 766 
rant and the enthusiast, and put an end to such scandals as HAS, Ross, Acting Secretary. Glengarnock, at ove 856 760 
patents for perpetual motion, &c.; on the other hand, as} The Crown Preserved Coal Co., Limi Eglinton 9 ooo 750 730 
they cannot be expected to have any legal responsibility, and Liverpool, February 11, 1875. Dalmellington ,, ove 750 730 
some of these apparently foolish propositions may have the Carron, at selected 80 — 
germs of great discoveries in them, it shows still more TESTING STEAM EN Shotts, at Leith .. ase aes 876 770 
strongly the necessity for a superior and trained j t GINES, , at Bo'ness o00 ~ one 826 730 
and examination before an application should be totally and To raz Epiror o¥ EnGingExine. The above all deliverable alongside). 
finally barred. S1r,—In reply to your remarks under the heading of Bar iron prc ist aod Sie Cr 
Considering the large surplus from the funds inventors | ‘“‘ Testing Steam Engines,” in your edition of the 12th instant, Mal sole on 8 se, om 91. 10 


themselves pay, I think we are entitled to some return and as- 
sistance. We now come to the proposition of appointing a panel 
of gentlemen, skilled in manufacture, science, and art, who 
would express an opinion on any particular point and act I 
suppose as referees to the examiners ; this seemsa feasible idea. 
Ip these gentl would be paid and sit in committee 
in London, each special branch having its own sub-committee. 
Large provincial towns might have their own, but practically 
I ose it would come to something like a case being sub- 
mi for an opinion from say two men, the one a lawyer 
the other a specialist. As all these decisions are subject to an 
appeal to the Lord Chancellor or some other judge of the 
high court of justice, I should think this would also work 
well in practice, if the law costs, &c., do not become too heavy. 
The idea of classifying patents in terms of length of time 
granted, is [ think new, but this should I think be modified 
by introducing the elements of comparative value and im- 
portance. 

Fourteen years with no power of extension is much too short 
a time, as it is well known that six or seven years generall 
elapses before any real benefit over expenses is obtained. It 
should at least be twenty-one years, and I should call such 
inventions “ patents ;’’ they would consist of improvements 
involving some important applications on an extended scale 
of a new system or principle, or any important new combina- 
tion which will take time to get the public to take up or use. 
And I should most certainly give the inventor of such machi- 
nery or apparatus the power at a small cost, to add in the 
form of “addenda,” or otherwise, such minor improvements 
as experience always produces to the original patent, these 
also to expire with the “ nt patent ;” the public would 
thus be benefited by getting the latest improvements at the 
earliest date. This would meet the case of the higher class of 
patents such as the Bessemer process, ordnance, chemistry, or 
engineering work, generally both as to time and quality. As 
to the numberless ingenious inventions for minor engineering 
details, domestic appliances, &c. (excluding such as are em- 
braced in the registered trade marks), I would make seven 
years the extreme length of protection, and call them “ im- 
provements” only, and make the use of such “term” 
without the —_ from the Patent and Improvement Com- 
missioner, subject to a penalty as is the case in patents. 
This would benefit the public, who would, if this were carried 
out, cease to pay the premium they practically do now on 
machines on which the title of improvement is simply con- 
ferred by the maker as his personal opinion. Of equal im- 
portance with the question of appointing examiners is that 
of compulsory licenses. This concession takes the ground 
from under the feet of the most rabid anti-patent law advo- 
cate. Ofcourse without the previous alterations it could 
never have been carried out, and with all the safe 8 
named it may work well. Practically I do not think there is 
much trouble on this score now, the value of anything is just 
what it will bring in the market, and if val the public 
are quite willing to pay the price, so also is the inventor to 
receive, and not, as alleged, to hold back new improvements 
for seven, fourteen, or twenty-one years, which he might 
never live to realise. As to foreign patentees —E iy — 





allow me to say that the tube I proposed cannot get choked, 
because the water enters only at its lower opening, about 4 in. 
from the bottom of the tank. Any grease cannot sink down, 
but floats on the surface of the water, the top end of the tube 
being above the level. 

Impurities that are heavier than water may sink to the bottom 
of the tank, but they cannot rise through the opening of the 
tube. As far as my experience goes I have never known this 
tube to have been stopped up when used for taking the “ head” 
of water in estimating water powers. As to water containing 

I have no experience, but you will agree with me that it 
is absolutely impossible for it to sink down. I admit that 
capilla aitraction inflnences the water level inside the tube, 
and I thank you for calling my attention to it. It raises the 
level in a half-inch tube yin. This attraction is, however, 
constant, and should not prevent any one from using the tube, 
as it can safely be deducted from the indicated “ head” of water. 
a you will excuse me for trespassing upon your valuable 

es 


I remain yours truly, 

Stretford, February 16, 1875. Emin Apotrr. 
[lf Mr. Adolff will make an experiment with water coming 
from the hot well of an engine he will find that the grease does not 
all float on the surface, but that it is deposited on bodies entirely 
immersed in the water. Of course with some waters this takes 
lace to a greater extent than with others; but we have seen 
ies thus coated with grease when immersed in water that 
when judged by the eye appeared perfectly clear and free from 
impurities of all kinds. All that appears necessary to secure 
the deposition of grease in such a case is that the body immersed 
should be capable of cooling the water in contact with it. Thus 
in the case ofa an open float the upper surface is cooled by con- 
tact with the air, while the lower surface is immersed in the 
water. In the case of the tube proposed by Mr. Adolff the 
same action would take place, the part near the water line being 
cooled by radiation, &c., from the part projecting above the 
water. Any difficulty arising from the deposition of grease in 
this way might, however, be got over by wiping the tube from 
time;to time, but the error arising from capillary attraction is more 
serious, The effect of this attraction is not to produce a constant 
alteration of level as supposed by Mr. Adolff. This is only tLe 
case if the level of the water in which the tube is placed does 
uotalter. For instance, if the water in which the tube is im- 
mersed be falling, the level in the tube will be at a greater height 

above the external level, than if the latter is rising. This act 
cau easily be shown by dipping a tube slowly in water, and then 
slowing withdrawing it. The difference between the relative 
leveis of the water inside and outside the tube, as the latter 
moves up or down, will be plainly seen. This action renders 
the tube proposed by Mr. Adolff a very doubtful mode of 

measuring the head of water.—Ep. E. ] 








Tue Avsreiay Navy.—The Austro-Hungarian navy con- 
sists, aceording to the latest details, of seven ironclads, turret 
vessels, four armoured frigates, three ordinary frigates, eight 
corvettes, five gunboats, eight screw steamers, two despatch 
boats, three transports, a torpedo vessel, and a couple of 


monitors on the Danube. 





of their invention through “ snap patents,” the 





Last week’s shipments amounted to 7792 tons as against 
soubel te yoy ie dated on Ra a 
spects of the sp on are 

more and more unsatisfactory as the season advances, 


Interesting Decision to Harbour Trustees.—Lord Mac- 
kenzie has decided an action raised in the Court of Session 
by the Clyde Trustees against Messrs. Barclay, Curle, and 

‘0., Shipbuilders, Stoboross, in favour of the defenders. In 
February of 1873 one of the trustees’ <p ys when moored 
close to the south side of the channel of the river Clyde 
opposite Dalmuir, was struck and sunk by a steamer belong- 
ing to Messrs. Barclay, Curle, and Co., and the trustees 
applied for 60007. damages. The defenders, however, pleaded 

+ when the steamer struck the she was in charge 
of a pilot licensed by the Pilot Board whi  chaeen by tee 
trustees, and Lord Mackenzie is satisfied that the cause of 
the collision was exclusively the fault of the pilot, 


Purchase of Lancefield Dock.—It is reported that the 
Clyde Trustees have acquired Lancefield Dock for the pur- 
pose of harbour extension. This so-called dock has been in 
the possession of Mr. Robert Napier (now Robert Napier and 
Sons) = pa bey Fe if not more. By this acquisi- 
tion, whi represents ,0007., the Clyde Trustees now 
have the entire control of the harbour of Glasgow along 
the north side to Stobcross Dock. 


The Moorfoot Water Scheme.—The Works Committee of 
the Edinburgh and District Water Trust met a few days ago 
for the purpose of considering the offers for contract No. 3 of 
the new works in connexion with the Moorfoot Water Scheme. 
The contract is for a built conduit 2902 yards in len and 
extending from Gladhouse Reservoir to near land. 
There were thirteen offers, ranging from 11,0007, to 22,000/., 
and that by Mr. Young, Glasgow, for 13,000/., was accepted. 

A Monster Blast.—At Crarae Quarry, Cumlodden, one of 
the largest and most successful blasts ever witnessed in that 
quarter was fired off last Friday afternoon, the result of which 
was the dislod t of upwards of 80,000 tons of granite 
rock. A bore 30 ft. long was made into the solid rock, from 
the eni of which, running at right angles, was another bore 
25 ft. in length; at the end of this one another was sunk 
10 ft. deep, when a chamber was formed into which 5300 Ib, 


of powder was placed. 

New Athouse.—It is stated that the Com- 
t= a oe a Lights have resolved to erect a light- 
house at the entrance to the Forth, and that the pro has 
been sanctioned by the Trinity House and the Board of Trade, 
though the site has not been definitely fixed, A depu- 
tation from the Trinity House are to report as to a site, which 
in all probability will either be on the island of Fiddra (to the 
north of North Berwick) or at Danbar. The Commissioners 
at a recent meeting also resolved Brig ng a a a oemne 
Aberdeenshire coast on Rattra ween Buchan Ness 
and Kinnaird Head; but aie on of this kind is 
made, it requires the sanction of the Elder Brethren of the 
Trinity House and the Board of Trade, and their decision in 





the matter has not yet been 









































































































































w 
~ 
“ 
ro ; 
re < 
-} 5 | 
al ; | = b>. 
; , é | i mal a 
> 6° > 3 °: ry ° ° : s . 
- |e | | a « ‘ 
‘'- 7 saat 
Gio 
~“e 
oe m 
oS 
_ ee 
BS 
Zz 
& {<> ] 
=) ~ Wére —— Vf: 
UW as 
om & hi 
aA 
= 
re} 
° 
Ay 


ENGINEERING. 
cocsesunen 4d, ae 
ae 

ort line EF. 


Section 
























































SQM S B SSS hh Wer PG 


SS AS 

y A nl SY 
eo pi) 

SS f 


SSBB ASSESSING Xs 


Wk. 
SS \ 
NY SE? Sse 


DETAILS OF SEMI- 


CONSTRUCTED BY THE J, C. HOADLEY COMPANY, 















mar 





“2 


LGiddsddbsdeiguniog Groce 
. ere ; 


Fern } 
ri . ° 
J : 


encanare MPR caksoke 


ae 





\- 


i 





WO 


YE 


S 
p/ 


Section on line A.B 


142 





Fig 26 























bi hddidddddddddddddbdddssaiddddda thi sadasecccccrncnn Y% 


ee 
SSS 
N 









































































































































s ‘eZ 
zs —- —— POO TROD OSOSSOSSOOOOOORTGHOOT | ; 
| 4 eel om lu 
ee Le — 5 O90 0 0 0 Oo Off o ; 
| D a} lo 7 
{2 Olid? © 2 0 0 Obligo g 
'e) 9 
lo ol | 
4 Bo°0 8080 886 80 OO Oo oO; | 
Le) ‘ 
Q oa a a a a oO oO io) oO} | 
eoeneneas 4 —~. 0) 
5 0o'© ©6066 6 6\N 6 2 
\ re 
fo) |° 2000000 allo 
o PR 12) 
bo 0000000 6 o} lo} He 
0000099000 0000000 00000000000 Nooo 
00000600606 090666000060500004 P600 
| 


00000000000¢ 


= 





















































































































































‘V'S'0 ‘SLLASQNHOVSSVA ‘AONTUMVI ‘ANVANOO AWICVOH ‘0 ‘f AHL AT CALONULSNOOD 


‘THNA GOOM AOA AATIORN HLIM ANIONA ATAVLUOd-INAS 


: 











‘GL81 “6 Aavowsag ‘DNIUAINIONA 




























































p+ 

















































































es 
ha" '‘ 
\ 


NW 


VSN 
‘el ‘Bra RS 


SS , 
= See | ; 









































SSS 










































































nae 




















































































































Ne Pa | 
| a a ae 

4 ; _ ‘ 

O (>) O O | | sini \ i» »\ 

O}G' Bp © |) 2 388 ¥ * 
A —— —) eco 1 
; o 
fe) 
o Am Oo 
, je) 
| O = ~ 

















Fes. 19, 1875.] 


ENGINEERING. 


143 





AGENTS FOR “ENGINEERING.” 
MANCHESTER : John Heywood, 143, Deansgate. 
GLascow: William Love. 

FRANCE: Lemoine, 15, Quai Malaquais, Paris. 

Bs.erum: P. Bailly, 49, Rue du Pont Neuf, Brussels. 
Kirkland and Cope, Ostend, 

UnNtTEeD STATES: 
A. N. Kellogg and Co., 73, Broadway, New York. 
Willmer and Rogers, 47, Nassau-street, New York. 
aes Brentano, 33, Union-square, New York. 
A. N. Kellogg and Co., 77, Jackson-street, 

VieNNA: Lehmann and Wenzel, Karntnerstrasse. 
Gerold and Co, 

Russia: Atall Post-Officesin the Empire. 

Lerpezié: Alphons Darr. 

BERLIN: Messrs. A. Asher and Co., 53, Mohrenstrasse. 

CaLouTTa: G. O. Hay and Oo. 











Adverti tscannot be received for insertion in the current 
week later than 5 P.M.on Thursday. The charge for advertise- 
ments is three shillings for the firstfour lines or under, and eight- 
pence for each additional line. 

The price of ENGINEERING to annual subscribers recei 
copies by post is 12. 98. 2d. per annum, this including two double 
numbers. If credit be taken, the charge is 2s. 6d. extra, the 
subscriptions being payable in advance. 

Allaccounts payable to the publisher, Mr. CHARLES GILBERT, 
37, Bedford-street. Cheques crossed “Union Bank,” 

Cross Branch. Post Office Orders to be made payable at King- 
street, Covent Garden, W.O. 

Office for Publication and Advertisements, No. 37, Bedford- 

street, Strand, W.O. 


ENGINEERING is registered for transmission abroad 


Reaping OASES,—! Cases for cease Som ~six 
Numbers of ENGINEERING, may be had of the pub or of any 
news agent. Price 6s, each. 








NOTICE TO AMERICAN SUBSORIBERS, 


In consequence of the great increase in our American connexion, 
we have found it necessary to establish a branch office in the 
United States. Communications may be addressed to Mr. 
Gzores EpwArD Harprine, ©.E., of 52, Broadway, New York, 
who is our accredited representative. 

Mr. CHARLES GILBERT begs to state that Subscribers in the 
United States can be supplied with “‘ ENGINEERING” from the 
London office, post free, for the sum of 1i. 15s. 8d. (8.56 dols., gold) 
per annum, — in advance. The most convenient mode of 
remitting subscriptions is by Post-Office Order, but in those 

laces where postal orders on London cannot be obtained, 10 
Sollars in currency may be remitted. All accounts are payable 
at the London Office. 








SPECIAL NOTICE: GERMAN EDITION. 


THE German Edition of ENGINEERING, hitherto produced at 
Vienna, has, from the it of the p year, been 
ublished at Berlin, by Doctor H. GROTHR, 172, Alte Jacobsstrasse, 
In combination with the long-established and well-known joi 
the POLYTECHNISCHE ZEITUNG. The responsibility of this German 
Edition is vested solely in DocroR H. GroTHE. Subscriptions 
and Advertisements will be received as before by Mr. CHARLES 
GILBERT, 37, Bedford-street, Strand, London, 











NOTICES OF MEETINGS. 


THE INSTITUTION OF CIVIL ENGINEERS.—Tuesday, February 23, 
at8P.M. 1. “The Working of Railways,” by Mr. George Findlay, 
Assoc. Inst. C.E, 2. “On Sorting Railway Trains by Gravitation,” 
by Mr. William Cudworth, M. Inst. C.E. 3, “ Railway Statistics, 
1873-74," by Mr. J, Thornhill Harrison, M. Inst. C.E, 

SOCIETY OF TELEGRAPH ENGINEERS.— Wednesday. ay | 24, 
r 4 P.M. “On Induction between Suspended Wires,” by R. S. 

ulley. 








OONTENTS. 
We give with the present number a double-page Plate of an 
American Semi-portable Engine. The description for 
the Plate will be found on page 145. 
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THE NEW PATENT BILL. 


Arter about fifteen years’ agitation the reform of 
the Patent Laws appears to be assuming a practical 
aspect, and the Bill introduced by the Lord Chan. 
cellor into the House of Lords last week, may be 
looked upon as the beginning of the end. We give 
an abstract of its provisions in another column, but 
in view of the great importance of the question, 
we desire also to make a few general remarks on 
the measure. We need hardly say that we approach 
the subject with a great amount of diffidence, be- 
cause Lord Cairns is not only a very eminent legal 








authority, but he is also a Commissioner of Patents, 
and has had greatexperience as an advocate in patent 
cases. But the views enunciated in this journal for 
many years past as to the direction which patent 
law reform should take, are so totally o to the 
principles of the Bill now before Parliament, that 
we cannot be accused of any disrespect to Lord 
Cairns when we say that we pom | trust that it 
will not in its present shape. e do not pro- 
pose to discuss the whole of the details of the mea- 
sure, but shall confine ourselves to its leading 
principles, with an occasional reference to one or 
two points where the Lord Chancellor seems to 
have failed to grasp the spirit of the present Act. 

The constitution of the Patent Commission re- 
mains very much as it was, and includes the law 
officers of Ireland and Scotland, who, as we have 
before pointed out, have never even so much as 
attached their signatures to any acts of the Com- 
mission, and have in fact never done anything to 
justify their existence. The five new — Com- 
missioners will, we are quite sure, be equally useless, 
if indeed they are ever appointed, for we are by no 
means certain that suitable persons will be found 
who are willing to accept such onerous responsibilities 
without any pay. We must remind Lord Cairns 
that a somewhat similar proposition was made a few 
years ago, when three of the leading scientific 
societies were each invited to nominate a person 
to act as ‘‘assistant Commissioner,” or something 
of the kind, the office to be purely honorary. His- 
tory is silent as to the manner in which the in- 
vitation was received by the societies in question, 
but the great fact remains that the nominations were 
never made, 

We have frequently expressed our opinion on the 
vexed question of previous examination, and there is 
nothing in Lord Cairns’ arguments which induces us 
to alter these opinions. According to our views, if 
previous examination is to be anything better than 
a delusion and a snare, it must be thorough, search- 
ing, and efficient, not limited as to time, but extended 
over the whole area of human knowledge as it exists 
in this country. The latter principle appears to be 
admitted by his lordship, for he states that the. ex- 
aminers are ‘*to acquaint themselves in the first 
instance with the contents of the Patent Office,” in- 
cluding, we suppose, the technical and scientific 
works contained in the Patent Office Library, ‘ and 
all the documents in use in that office.” The 
examiners are not to exceed four in number, and, 
considering that they will have to dispose of about 
fourteen applications perday, it is very easy to predict 
that the ‘‘ examination” will be little more than a 
matter ofform. It is true that they will be assisted 
by a body of gentlemen called ‘‘ referees,” who may 
be described as ‘‘ examiners unattached.” These 
referees are to be chosen by the Board of Trade, 
their number is to be unlimited, and, unlike the 
examiners, who will receive a fixed salary, they are 
to be paid by fees varying according to the nature 
of the case submitted to them. Any reputable 
person possessing special knowledge is, we pre- 
sume, eligible as areferee, so that an applicant may 
find that his claims have been submitted to his 
trade rival, or a master may be called upon to say 


43|whether or not his foreman shall have a patent. 


We invite intending patentees to consider calmly, 
if they can, the bare possibility of such an event, 
It is just probable that inventors might give an un- 
willing assent to the decisions of a highly-trained, 
skilful, and disinterested staff of officials provided 
with the necessary apparatus of indexes, hieteaate, 
and books of reference, but nothing short of this 
will satisfy them, and we trust that this part of the 
Bill will meet with the most strenuous opposition. 
The previous examination must either fulfil the 
conditions which we have just now laid down, or it 
must be let alone entirely. We are referring now to 
the examination as to novelty, as we are by no means 
averse to a very much stricter scrutiny of applica- 
tions than that now given by the law officers. Lord 
Cairns thinks that the provisions of the Act of 1852 
empowering them to obtain assistance in their ex- 
amination are impracticable ; but on his own show- 
ing they have never had a trial. We are quite 
ready to admit that there is something to be said in 
favour of an examination of final specifications as 
to their form and language. Something might, we 
think, be done in the way of empowering law 
officer or his assistants to “settle,” as the lawyers 
say, the specification in concurrence with the 
patentee or his representatives. The le, or 
scientific woud; on behalf of the public, see 
that the claims were properly defined, and that the 





specification described in intelligible terms “ the 
nature of the invention, and in what manner the 
same is to be performed.” They might also limit the 
absurd length of a specification and the excessive 
number of drawings which some interested patent 
pe tent mcr their clients are nece - Itis 
generally admitted that next to an Act of Parlia- 
ment, the specification of a patent is the most diffi- 
cult document to construe. 

The Lord Chancellor devoted a considerable por- 
tion of his speech to an‘ exposure of the horrible 
iniquity of granting patents for inventions ‘ com- 
municated from abroad,” and then went on to lay 
down the perfectly sound principle that patents 
should only be granted to the first and true in- 
ventor, as if it were quite a novel thing. We were 
always under the impression that the Act never 
contemplated anything else, and it was with feel- 
ings of great surprise that we read in the speech 
the following p : “If one of your lo: ps 
in the course of foreign travel saw any machine or 
process which you reason to believe was new, 
you might on your return to this country describe 
the nature of the invention, and would be entitled 
to receive a patent in respect of it.” We venture 
to appeal from Lord Cairns in 1875 to Sir Hugh 
Cairns in 1859, and quote the following rule made 
by the Commissioners in the latter year: “In any 
application for a patent which is stated to be a 
communication, the declaration must state the 
name and address of the party from whom it has 
been received, in the following manner: No. 1. 
When declaration is made in the United King- 
dom ‘that it has been communicated to me from 
abroad by [here insert name and address in full).’ 
No. 2. other cases, ‘that it is a communica- 
tion from A. B., a person resident at [here insert 
name and address in full].’” Section 10 of the 
Act of 1852 provides that any letters patent 
granted to the first inventor are not to in- 
validated by protection obtained in fraud of the 
first inventor. The plain and honest interpreta- 
tion of this seems to be that the noble lord would 
not be entitled to a patent except on behalf of, or 
as the accredited agent or representative of the first 
and true inventor, and to this we see no objection. 
A marked sensation was evidently produced by a 
statement of the number of patents ‘ granted in 
this country to persons who, on the face of their 
applications, profess that they were communicated 
from abroad.” The fact is, that the large majority 
of these patents are in the names of patent agents, 
who simply act — the instructions of their foreign 
clients—presumably the first and true inventors, 
Cases of fraud there undoubtedly are, but it is not 
a little singular that Lord Cairns is himself ly 
responsible, for had he framed the order of 1859 
already alluded to, so as to require a declaration 
from the communicator that he was the first and 
true inventor (in addition to that now exacted from 
the person applying for the patent), fraud would 
have been rendered impossible except by actual 
false swearing. Under the present system a thief 
who hesitates to add the crime of perjury to that of 
stealing has only to give instructions to an entirely 
innocent third party (who is generally a patent- 
agent) to take out a patent for a certain thing. 
The agent does so, making the only declaration 
which the law requires, obtains the patent, and then 
assigns it to his client. This is a real blot, but one 
which Lord Cairns seems to have missed altogether, 

The abolition of prolongations beyond fourteen 
years is a very serious matter indeed, and we think 
that one of the reasons given for it is singularly 
weak, His Lordship says: ‘‘The patent is about 
to terminate, and a number of manufacturers would 
erect buildings and extend their machinery in order 
to work the invention; but they are afraid to do so 
because there may be a prolongation of gt oe 
which would render all their additional buildings 
and their extended machinery useless,” In spite of 
this we find that the Bill actually permits extensions 
in those cases in which the patent is only ted 
in the first instance for seven years, instead of for 
fourteen. Itis abundantly clear, that a trade would 
be no more disturbed per uncertainty of pe a 
tion after seven years than after fourteen. Wh 
the powers of the Judicial Committee in respect of 
prolongations be abolished or not, nothing can pre- 
vent patentees obtaining a special Act of Parliament, 
as Boulton and Watt to secure a still further 
enjoyment of their rights. In more than one in- 
stance Parliament has intervened to over-ride the 
statute law, and has actually sanctioned the revival 
of a dead patent, which had @ public property, 
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having lapsed by reason of the non-payment of the 
progressive stamp duty. In the latter part of his 
speech Lord Cairns alludes to “‘ that all-sacred clause 
in the Act of Monopolies, which no person would 
have the courage to interfere with.” ‘The clause in 
question reserves power to the Crown to grant 
privileges “‘ for the term of fourteen years or under,” 
and yet it is proposed in certain cases to limit the 
term to seven years. We confess that we are un- 
able to reconcile his lordship's respect for the Act of 
Monopolies with his suggestion to curtail the rights 
of the Crown. 

Such then are the principal defects which we have 
noticed on a necessarily rather hurried perusal of 
the Bill, which has only been in our hands during 
the last few hours, We should, however, be want- 
ing in respect to the Lord Chancellor, and should, 
moreover, fail in that spirit of fairness which we 
have always endeavoured to preserve if we closed 
this article without admitting that the Bill has 
several excellent features of minor importance. 
These we propose to consider in a future article. 





SHIPPING LEGISLATION. 

Tiiz question of legislating for the mercantile 
marine has once more assumed prominence, and, at 

resent, shows every indication that it will engage 
Parliament, if not public opinion, to a greater 
extent during the next few months than it has yet 
done since Mr. Plimsoll first came to the front on 
behalf of our seamen. Our readers are aware that 
we have devoted considerable s to this subject, 
and that we have neither blindly followed the 
sensational leadership of Mr. Plimsoll, nor shrunk 
from exposing the shortcomings of the Board of 
Trade, nor concealed our sense of the one-sidedness 
and consequent worthlessness of the report of the 
Royal Commission. Wenow return to the subject, 
ms | after a brief recapitulation, will endeavour to 
explain the present situation in relation to shipping 
legislation, and discuss the merits of some of the 
Government proposals, and the probabilities of their 
being overthrown in the House of Commons. 

When Mr. Plimsoll published his now celebrated 

book which moved the whole country, and made a 
popular hero of its author, it was generally felt 
that some serious attempt would have to be made 
by the Government to prevent unseaworthy ships 
being sent to sea, to check overloading, and to 
diminish as far as practicable the unnecessary hard- 
ships and dangers to which sailors are exposed in 
the British mercantile marine. Mr. Plimsoll is not 
the first who has laboured in this direction, but 
he has the merit of being the first whose voice was 
loud enough to make itself heard above the din of 
interested opposition and official dogmatism. In- 
stead of Government at once endeavouring to 
grapple with the subject, the evils of which were 
well understood, a Royal Commission was appointed 
under the presidency of the Duke of Somerset to in- 
quire into the truth of Mr. Plimsoll’s allegations, 
and mame into matters relating to the unsea- 
worthiness of ships. 
This step practically shelyed—and such steps are 
but too frequently intended to shelve—decisive 
legislation for the time being. Few, however, would 
now regret the delay if it could be seen to have 
been profitable, but unfortunately the labours of 
the Commission have done little more than to com- 
plicate the question and render sound legislation 
more difficult than ever. It will be remembered 
that when it was determined to issue a Royal Com- 
mission, Mr, Plimsoll urged the necessity for im- 
mediate provisional legislation pending the delibera- 
tions of the Commission, and with this view intro- 
duced a Bill into the House of Commons in the 
session before last, pee for the survey by the 
Board of Trade of all unclassed ships, fixing a 
maximum load line, and prohibiting 
during certain winter months. 

The details of Mr. Plimsoll’s Bill were fairly cri- 
ticised in these columns, and while cordially agree- 
ing with the principle of the m»asure and the 
objects sought to be achieved by it, we showed 
that the professional staff of the Board of Trade 
were to 4 incapable of coping with the duties 
Mr. Plimsoll proposed to im upon them. The 
officials and supporters of the Board of Trade, as 
well as numbers of shipowners, went to extremes 
and oppenes Mr. Plimsoll’s Bill with the cry that it 
would paralyse trade, that it would require an army 
of surveyors to carry out its provisions, and that it 
would place British shipowners in such a position 
as to render them incapable of competing with 
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foreigners. We, however, contended that the Bill 
could be made a good one in committee, and that 
the supposed difficulties of meres could be 
overcome to the satisfaction of the country, of 
Mr, Plimsoll, and of the shipping community, by 
the simple enactment that all British vessels should 
be required, on clearing from our ports, to produce 
a certificate of classification or seaworthiness from 
a recognised public register for shipping, such as 
Lloyd's Register, or the Liverpool Underwriters’ 
Registry. Such an enactment, as we pointed out, 
would have placed all the unclassed vessels on an 
equal footing, and neither better nor worse off than 
the thousands of classed vessels, the bulk, in fact, 
of the mercantile marine, which now voluntarily 
undergo periodical survey and classification, and 
are not thereby hampered in trade; but, in fact, 
find at commercial advantage from possessing 
independent testimony to their seaworthiness in 
lower insurance premiums, and greater choice of 
cargoes. We went further, and showed that 
Lloyd’s and the Liverpool Register Societies could 
probably be induced to combine, so as to form 
on an enlarged basis a National Register Society, 
under the immediate control of representatives of 
the three great interests involved, viz, the mer- 
chants, underwriters, and shipowners of the coun- 
try—interests mutually dependent on each other, 
and yet antagonistic, which would almost from ne- 
cessity tend to insure efficiency without undue inter- 
ference or annoyance. Those interests acting to- 
ether in the government of Lloyd’s Registry have, 
for a long period of time, conferred great benefits 
on the British and Colonial mercantile marine, and 
inspired such confidence that five-sixths of the 
shipping at the present moment in course of con- 
struction in this country are voluntarily placed 
under the survey of Lloyd’s surveyors. We showed, 
moreover, that by thus consigning the control of all 
British shipping to a great public institution which 
has grown up with our commerce for commercial 
pa oses, and already does voluntarily more than 
all the work required, we should be imposing no 
harsh restrictions, and should be following closely 
the traditions of the country in handing over the 
immediate control of complicated machinery deal- 
ing with the property of a section of the community, 
and requiring special knowledge for its guidance, 
to representatives of the interests involved, subject 
of course to the special intervention of Government 
whenever deemed necessary. We place these views 
again before our readers, because it is probable they 
will be brought home to the attention of members 
of Parliament more forcibly during the present 
session than they have yet been, and because we 
are sure they are capable of withstanding the 
sophistry employed by the Royal Commissioners 
towards somewhat similar views when laid before 
them, But to return to Mr. Plimsoll’s measure and 
its opponents. The principle of the Bill met with 
great hostility from the Board of Trade, and it was 
also opposed on the ground that a Royal Commis- 
sion having been appointed it would be unwise to 
proceed with legislation until the completion of 
their investigations, although, with strange incon- 
sistency, the Board of Trade in the same session 
introduced and passed a Merchant Shipping Amend- 
ment Bill. Mr. Plimsoll’s Bill never came to a 
division on the second reading, it having been 
‘* talked out” by Mr. T. Eustace Smith, the member 
for North Shields. We need not dwell upon the 
mode in which the inquiry by the Royal Commis- 
sion was pursued, further than to say it was con- 
ducted with closed doors, that a distinct bias i 
Mr. Plimsoll and in favour of the Board of Trade 
prevailed, with two or three honourable exceptions, 
that the Commissioners avoided exercising the 
powers granted them for instituting inquiries at the 
seaports, that witnesses whose evidence was ten- 
dered by Mr. Plimsoll were not called, that the evi- 
dence of seamen and of other classes of the mer- 
cantile community was not sought, nor facilities 
afforded for securing it, that the ‘‘ Unseaworthy 
Ships Commission” practically became a ‘‘ Commis- 


sion for listening to the grievances of shipowners,” 
and that both the ‘ Preliminary rt” and the 
‘Final Report” were condemned by the whole 


press of the country, with the exception of one 
leading and a few minor publications known to be 
more or less connected with interests hostile to the 
movement set on foot by Mr. Plimsoll. 

The Government Bill of 1873 conferred increased 
powers on the Board of Trade, enabling the officers 
of the Board to pounce upon any vessel suspected 
of unseaworthiness, without supplying as formerly 





the name of the informant. It also enabled the 
Board to take cognisance of overloading as a cause 
of unseaworthiness, and to stop vessels from pro- 
ceeding to sea dangerously overladen. There can 
be no doubt, also, that Mr. Plimsoll’s agitation 
convinced the Marine Department that powers 
conferred by Parliament on the Board of Trade, 
could no longer be allowed to remain a dead 
letter. The consequence has been that many 
ships have been justly condemned as unseaworthy 
during the last two years, several have been 
stopped for overloading, others have been un- 
necessarily harassed, and two or three Irish ship- 
owners have been committed to prison for sending 
unseaworthy ships to sea. To carry out the pro. 
visions of the Act, it was determined to appoint a 
large staff of surveyors to the Board of Trade. 
Among those appointed are a few men of ability 
and experience as surveyors, and against their 
qualifications to determine the seaworthiness of a 
vessel we have not a word to say. The majority so 
appointed, however, have no such qualifications ; 
some are clerks, others half-pay officers, many have 
had no training or experience of shipbuilding what- 
ever. They have been converted into ship sur- 
veyors by a stroke of the pen, on the modest pay 
of 50s. a week; they are liable to be dismissed on 
the shortest notice; and it is not too much to say, 
they excite the ridicule of the shipping community, 
and are a living monument to the want of wisdom 
which prevails at the Board of Trade in all matters 
relating to ship surveying. We do not care to record 
here the amusing incidents which are retailed among 
shipping men as the latest specimens of the sim- 
plicity of these arms of the law, nor to enlarge at 
present upon the serious inconvenience to which 
owners have been placed by the capricious inter- 
ference of the Board of Trade, and the glaring 
inconsistencies of their surveyors. On the prin- 
ciples which underlie the recent attempts at legis- 
lation by the Board of Trade, we shall offer a few 
remarks further on, 

We pass over the unseemly attacks and mis- 
representations to which Mr. Plimsoll was subjected 
during the summer months of 1873 and 1874, and 
also his own enthusiastic rashness, in the hope that 
Mr. Plimsoll himself has recognised by this time the 
folly of allowing his zeal to outrun his discretion. 

In the early part of 1874, when the drift of the 
Royal Commissioners had become pretty well known, 
Mr. Plimsoll, despairing of assistance from that 
quarter, again appealed to the House of Commons, 
and re-introduced his Bill in a somewhat modified 
form, but still framed on the same leading principles 
as his former Bill. 

When the Bill came on for second reading the 
Government pressed upon the House the necessity 
for delaying further legislation until the final report 
of the Royal Commission had been issued, which it 
was stated had been signed, and would almost imme- 
diately be presented to Parliament. Other reasons 
were urged against the second reading of Mr. Plim- 
soll’s Bill, but certainly this was the strongest, and a 
very strong one it was from a Parliamentary point of 
view ; yet in spite of this inducement to delay legis- 
lation, the second reading of Mr. Plimsoll’s Bill was 
lost in a full house by only two or three votes. From 
that time no further steps were taken in the last 
session of Parliament. The report of the Royal Com- 
mission was issued in due course, The evidence has 
been published, and it has been for months open to 
any one to form an opinion on that evidence, and to 
test the value of the report based thereon. With 
the issue of the Commissioners’ report the last 
excuse for delay on the part of the Board of Trade 

away, and a Government Bill on merchant 
shipping was wo were he ese this session, even 
before it was intimated by Sir Charles Adderley to a 
deputation that waited on him, that such a Bill had 
been prepared. When the Bill was prominently 
announced in the Queen’s speech, an impression was 
conveyed that the measure would be a large and 
comprehensive one, and it was hoped that a strong 
Conservative Government had impressed the feelings 


aan eget of the country on the head anent 
officials of the Board of Trade, who have hitherto 
appeared either blind or indifferent to both. When, 


however, Sir Charles Adderley, in giving notice of 
the Bill in the House of Commons last week, de- 
scribed briefly its scope, it was felt that the Board 
of Trade, during these last two eventful years had, 
like the Bourbons, “learnt nothing, forgotten 
nothing,” and that an effective Merchant Shipping 
Bill would have to be carried in spite, and not with 
the aid, of the Government. 
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The Bill has now been printed, and will be in- 
troduced into the House on Monday next. The 
principle of the measure is entirely in accordance 
with the views entertained by the officials of the 
Board of ‘rade, and with the spirit of their mani- 
festations in opposing Mr. Plimsoll. It quite ignores 
the old truth that prevention is better than cure. 

It makes no provision for the survey of old or 
unclassed ships at regular intervals, to insure their 
being kept in repair, nor does it attempt to place a 
limit upon the depth to which a vessel is to be 
loaded before being sent to sea. Thus the two 
main provisions of Mr. Plimsoll’s Bill, which nearly 
passed its second reading last session, are ignored 
in the Government Bill. On these two points a 
decisive battle will have to be fought in the House 
of Commons during the present session, and both 
sides are preparing for the conflict. A victory ob- 
tained by Mr. Plimsoll on the load line and survey- 
ing questions would inevitably lead to sweeping 
changes in the Board of Trade; and who will, ven- 
ture to predict with confidencé that he will not 
obtain a victory on them? The forces combinin 
to support him in the House this session are, to al 
appearance, far more powerful than they were last 
year, and they are working with a steady will anda 
determination to achieve their object. On_ the 
other hand, the Government will, of course, make 
the most of the support their measure can draw 
from the report of the Commission; but that sup- 
port is, at best, but half-hearted on the points in 
question, and for sufficient reasons, as we have before 
intimated, will not carry the same weight that Royal 
Commission reports usually do. 

Several provisions in the Government measure 
well merit approval. We are glad to find it is pro- 
posed to render advance notes illegal, and to en- 
courage shipowners to provide the men with the 
necessaries of an outfit on board the ship, by ena- 
bling the reasonable cost of the same to be deducted 
from the seaman’s wages. 

In cases where charges of incompetency or gross 
misconduct are made before a police magistrate or 
the local Court of Admiralty, and the assistance of 
technical assessors are required, these latter will in 
future be appointed by the judge of the High Court 
of Admiralty in England and Ireland, and by the 
Lord President of the Court of Session in Scotland, 
instead of being appointed as formerly by the Board 
of Trade from among its own officials, The Board 
of Trade may appear by a representative to pro- 
secute in such cases, and the officer, if found guilty, 
will be liable to have his certificate cancelled, but 
he may at the discretion of the court be supplied 
with a certificate of a lower grade. i 

Any master or member of the crew who by wilful 
breach of duty, neglect, or drunkenness, tends to 
endanger the ship or the lives on board will be 
judged guilty of misdemeanour. Summary punish- 
ment is provided for in cases of mutiny, combining 
to disobey, assaults on officers, insubordination, 
breach of discipline, and negligence. Any master 
who neglects to provide for a proper look-out will 
be liable on summary conviction to imprisonment 
not exceeding six months, and to have his certificate 
cancelled. Any seaman or apprentice to the sea 
service who, when on the look-out, is drunk or 
“ or otherwise neglects to keep the look-out, 
will be rendered liable, on summary conviction, to 
imprisonment not exceeding eight weeks. 

n addition to the foregoing salutary proposals, 
better provision is to be made against desertion, 
remaining absent without leave, and wilful damage 
and embezzlement ; and an important provision is 
inserted by which double penalties can be inflicted 
eng the offence tends to endanger ship, life, or 
imb. 

One useful step—but it is a mere step—towards 
checking overloading, is contained in the following 
paragraph : 

“‘A scale of feet for the purpose of denoting the 
extent of her clear side shail be marked on each of 
her sides at a distance abaft the stem equal to three- 
fifths of her length between perpendiculars, The 
zero point of this scale shall be at the deck up to 
which full scantlings are carried, and shall be 
marked at a point level with the top of the deck 
plank next the waterway at the place of marking, 
and the scale shall be carried downwards to a dis- 
tance equal to one-third of the ship’s depth below 
the said zero point.” 

The reflection which this paragraph immediately 
suggests is,.‘‘ What is the use of paiving ie figures 

from say- 


to be fairly loaded, and how deep she can go before 
she can be called overladen? To put the Fours at 
three-fifths the vessel’slength abaft the stem instead 
of amidships is an absurdity which will doubtless 
soon be amended. To place them so as to offer no 
inducement to load the vessel by the head or stern 
they should be placed abreast of the centre of 
gravity of the load water plane, That, however, 
would be too scientific for an Act of Parliament. 
By putting them amidships the inducement would 
be to load slightly by the stern, which in many re- 
spects is desirable.. If placed where proposed in 
the Government Bill there will be a strong induce- 
ment to send ships to sea loaded by the head. 
Every master will be compelled by the proposed 
Act to insert the draught of water and freeboard in 
the log book each voyage, and the Board of Trade 
may in any case cause the same particulars to be 
taken by a Government official on a vessel leaving 
port. 
The weight, bulk, and description of all deck car- 
goes at the time of vessels proceeding to sea must 
be inserted in the official log-book, and a copy of the 
same must be left at the Custom House. In cases 
of shipping casualties, preliminary inquiries will first 
be held, and it will rest with the Board of Trade to 
decide whether a further formal inquiry should be 
held. The formal inquiry to be held, as in the case 
of charges against certificated officers, before magis- 
trates assisted by assessors appointed by the High 
Court of Admiralty. The Board of Trade to be the 
prosecutors, and may appoint a person to conduct 
the case on their. behalf. 
That part of the Bill, however, which will pro- 
duce the gronjont sensation throughout the mercan- 
tile world relates to the liability of shipowners. 
Whereas now an owner is in no case liable, on ac- 
count of defaults of his officers or seamen to a greater 
extent than 15/. per ton of tonnage of his ship, or, 
say, about two-thirds the full value of the vessel — 
itis now proposed to make the liability of the owner 
unlimited in respect to loss and damage of cargo, and 
damages for loss of life and injury, ‘‘ unless he proves 
that he and his agents used all reasonable means to 
make and keep the ship seaworthy, and was and 
were ignorant of her unseaworthiness, or that her 
going to sea in an unseaworthy condition was, under 
the circumstances, reasonable and unavoidable.” 
This clause appears sound enough in principle at 
first sight, but it would be ruinous to the shipping 
interests of this country. It would, as we shall 
show more fully in a future article, tend to drive 
all prudent, wealthy, and well-meaning men out of 
the business of shipowning, and to replace them by 
reckless adventurers. It would render the owner 
of a fleet of vessels liable through the incapacity 
or drunkenness of one of his captains, to be abso- 
lutely ruined in a single day, and while he himself 
was striving to do nothing but what was right and 
best for his ships. ‘The whole principle of inflicting 
unlimited penalties such as this, instead of exer- 
cising judicious supervision, is unquestionably 
wrong, and we venture to predict will not be ac- 
cepted by the Legislature. It proceeds on the 
assumption that it is easier to prove aship unsea- 
worthy when she is at the bottom of the sea than 
when lying in dock. It holds it to be better to let 
aman unwittingly send a ship to sea in an unfit 
state, and perhaps be ruined thereby, than tell 
him how to repair his vessel, It malets to ans 
respectable shipowners in a constant state of dr 
a apprehension, than to move a hand to assist 
them in their endeavour to keep their ships staunch 
and seaworthy. Can any one say such asystem is 
conducive to the welfare of our mercantile marine, 
or worthy of the Government of this country? We 
shall, indeed, be much surprised if the House of 
Commons, even under the influence of ministers, 
can be brought to pass at least this liability part of 
the proposed Merchant Shipping Act of 1875. 








THE CQ@LOMETER. 
Tuis is the name given by Mr. Marsham Adams, 
B.A., toa small and ingenious apparatus for instruc- 
tion in the fundamental Pyar les of astronomy. 
When we consider the difficulty youthful minds 
generally have in realising the abstractions required 
to understand even the elementary properties of 
the sphere or the first principles of descriptive 


geometry, the great utility of such an instrument 
will be at once apparent. 

The ccelometer consists of a small terrestrial 
globe—6 in. in diameter—suspended on its axis and 


senting the whole astronomical nomenclature. The 
names are engraved in plain characters. We find 
not only the equinoctial and ecliptic, the first point 
of Aries and the solstices, but the prime-vertical and 
the colures, as well as amplitudes and azimuths and 
apt representations of the dip, the precession of the 
equinoxes, &c. For the sake of clearness the Ptole- 
maic idea of the sun's rotation is adopted ; and the 
desire of making a complete instrument, has led Mr. 
Adams to mark on the star frame the position and 
eneral outline of the most important constellations. 
us we find Ursa Major, Cassiopeia, Orion, Bodtes. 
This last frame is so arranged that it may easily be 
removed when found convenient. Most ofthe re- 
maining parts are movable, so as to show in a con- 
crete manner the phenomena which they are in- 
tended to elucidate. In this lies the superiority of 
the coelometer over ordinary globes, whilst the 
variety of subjects with which it deals no less than 
the manner in which it treats therm, renders it a de- 
cided improvement upon armillary spheres, orreries, 
and other such contrivances. 

It is evident from a close inspection of this ap- 
paratus, that the inventor has had a fair amount of 
professorial experience, and that he has carefully 
studied to devise the simplest means of removing 
many of the difficulties usually found in the more 
complicated problems and conceptions. When we 
look into the mechanical details of this instrument 
and then reflect upon the number of subjects it 
illustrates, we cannot but pronounce it emphatically 
a multum in parvo. It laysno claim to mathematical 
accuracy. That would have involved very nice and 
complex mechanism, while it would accomplish in 
a& manner peony more satisfactory the object in- 
tended, Its whole purport is to facilitate the con- 
ception of the primary astronomical notions and the 
most usual nautical problems, and thus to spare the 
teacher many a weary hour and the tyro many a 
painful and often abortive effort of imagination. 
We have reckoned that not less than fifty of the 
chief conceptions of elementary astronomy and 
navigation may be readily illustrated by the coelo- 
meter, To give a clear view of its comprebensive- 
ness, we may mention the following: It shows the 
two horizons with the correction for dip, the equa- 
tion of time, the precession of the equinoxeg de- 
clination, right ascension, the hours of sunrise and 
sunset, true and apparent altitudes of heavenly 
bodies above the horizon of any place; it shows how 
to determine the latitude by an observation, first, 
of the meridian altitude of the sun, second, of the 
pole star, and third, of two stars simultaneously 
upon the horizon; to find the time at any place by 
the culminating of a given star, what stars are 
visible at any piace at any hour of the night, the 
celestial phenomena of a voyage to the antipodes. 
The principle upon which observations for longitude 
are taken at 9 A.M. instead of noon, how longitude is 
found by an observation of the moon, how Greenwich 
mean time is calculated by the chronometer, the 
correction for parallax and refraction, &c. 

The intrinsic merits of the coelometer are thus of 
such a nature as strongly to urge its adoption by 
schools and colleges which insert elementary astro- 
nomy in their curriculum. Maps, diagrams, and 
globes are excellent in their way ; but they do not 
render tangible the principles they would set forth. 
Before they can be studied with decided advantage, 
the colometer should be mastered. It precedes 
their use, though it does not entirely supersede them. 
It is true there is no royal road to astronomy any 
more than to geometry ; but the asperities of the 
way may be smoothed so as to render the progress 
of the scientific pilgrim less painful and more rapid. 
Among the institutions which have already ap- 

lied for the coelometer is the Naval College at 
Greenwith, and it is the same instrument ordered 
for that ok gd by the Admiralty that we have de- 
scribed above. 





AMERICAN PORTABLE ENGINES. | 
Asovt eight years ago (ride pages 248 and 267 of 
our third volume) we published in this journal a 
detailed account of a class of portable engines made 
by the then firm of Messrs. J. C. Hoadley and Co. 
now the J. C. Hoadley Company, Limited), of 

wrence, Massachusetts, these engines representing 
a type largely used in the United States, Since that 


time many improvements have been made im port- 
able engine building on both sides of ‘the Atlantic, 
and we believe that the detailed account which we 
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with interest by a number of our readers. The J. 
C. Hoadley Company are the leading makers of such 
engines in the United States, and through their 
courtesy we are enabled to publish full details of 
one of their standard types ; these details explain the 
chief points of difference between present American 
and European p ocimy » p , 

The engine chosen for illustration is a semi-port- 
able with a single cylinder 14in. in diameter and 
20 in. stroke, and the general views of it will be 
found on the two-page engraving which we this 
week publish, while details are given on pages 142 
and 147. . 

Referring to Figs. 4, 5, and 6, on page 142, it 
will be seen that the boiler has a flush-topped fire- 
box casing, while both the firebox and barrel are 
much longer than would be given by English 
builders to an engine with the same sized cylinder. 
The boiler, we should state, is like almost all fitted 
to American portable engines proportioned for wood 
fuel. The firebox surface is 62 square feet and the 
external tube surface 433 square feet, making 495 
square feet in all. The grate area is 12.56 square 
feet, and there are thus 39.4 square feet of heating 
surface per square foot of grate. The flue area 
through the tubes (disregarding ferrules) is 1.73 
square feet or 13.77 per cent. of the grate area. 

In dealing with the constructive details it will be 
best that we should ag with the boiler, bw 
ferring for that purpose to the views on page 14 
press | pater alk 2 From these views it will be 
seen that the boiler has a flush-topped firebox casing, 
the top of this casing and the upper half of the 
barrel being formed of two plates, } in, thick, one 
being about 9 ft. 7 in. long, the other about 6 ft. 
4 in. long. These plates are united by a double 
welt joint, two cover strips, each 8} in. wide by 
j in. thick, being placed, one inside and the other 
outside, and the whole rivetted together with four 
rows of rivets, The two plates just mentioned 
extend from end to end of the boiler, and reach 
down 4}in. below the centre; they are double 
rivetted to the under-plate of the barrel and side- 
plates of the firebox casing the whole length. The 
two plates thus form a very firm and strong bed- 
plate for the engine, which is set low down to 
reduce the mechanical effort of leverage as much as 
convenient, All the external plates, except the 
two }in. plates just mentioned, are # in. thick. 

The pay? spe of the firebox casing, and the 
smokebox tube plate, are stayed by four longitudinal 
tie-rods, 1} in, diameter, extending the whole length 
of the boiler, or about 16 ft. 10 in. The thickness of 
the smokebox tube-plate is 4 in. 

The firebox is 54 in. long inside by 33} in. wide 
by 48 in, high, measured from the bottom of the 
ring to the under side of the crown sheet, The 

lates are all gin, thick and of steel or Lowmoor 
iron, The back-plate and tube-plate are flanged 
inwards at the sides and top with corners rounded 
to a small radius, about 3 in. 

The crown sheet is d downwards at the 
sides, The side plates are plain and are rivetted on 
the outside of the flanges turned on the crown sheet, 
and chipped and caulked on both sides; they form 
a support for the ends of the roof stays. There 
are ten roof stays placed transversely, each stay 
being formed of two bars 5 in. by }in., having 
a piece of iron welded between them at their 
ends, and fitted at their lower ends to the corner 
of the crown sheet and to the top edge of the side 

lates. The under side of the roof stays is 

ut gin. above the crown plate, a distance which 
is much too small unless exceptionally good water 
is available. The roof stays are 5 in. apart from 
centre to centre, and are each secured to the roof 
by six } in. bolts, with square heads and made 
conical under the head, these bolts being driven up 
from below and secured with a nut and washer on 
top of crown bars. The firebox is stayed by } in. 
screwed stay bolts placed 5 in. apart from centre to 
centre, those forming the upper rows on the sides 
alternating with the rivets which secure the side 
plates of the firebox to the crown sheet and con- 
stituting such rivets. 

The firebox has two doors, intended for firing 
with slabs just cut from the log, and therefore of 
pretty | size, 10in. by 16in. The bottom of 
the lower dooris placed 1] in. above the bottom of the 
firebox, and has a hand hole beneath it for clearing 
out sediment. The space between the top of the 
lower door and the bottom of the upper door is 


10 in., and from top of upper door to under side of 
crown sheet 7in, A hand hole is provided at the 
front of the firebox, ing to the one 





under the lower door, and a blow-off cock and 
three mud plugs are placed at the four corners just 
above the ring. As the crown stays running across 
the boiler interfere with longitudinal stays for the 
back-plate of the firebox casing, there ic a row of 
stays, six in number, having eyes at one end through 
which pass the bolts which hold the crown sheet up 
to the roof stay nearest the back, these six stays 
extending thence through the back-plate of the 
firebox casing with a nut outside. 

Although not shown in Fig. 4 on page 142, the 
J. C. Hoadley Company now place the ‘“ mud 
catcher,” shown by Figs. 12 and 13, on all their 
boilers. It is shown clearly in the figures. The 
flange is rivetted to the under side of the barrel of 
theboiler, near the firebox, by countersunk rivets, 
and the cover has a ground joint, and is held on by 
studs. It has in the centre a blow-off cock, and is 
in practice found very effective in keeping the boiler 
clean. 

The tubes are 78 in number, and are 2} in. dia- 
meter outside by 9 ft. 6 in.long. They are placed 
2} in. apart, centre to centre, or with § in. space be- 
tween them in horizontal rows in equilateral triangles, 
The ends of the tubes at the smokebox are placed 
about 1 in. higher than the ends at the firebox, so 
that the smokebox ends of the tubes in the upper 
row are about level with the crown sheet. ‘ 

What the makers call a “ dry-pipe, 7 in. dia- 
meter and § ft, long, is placed just below the top 
of the boiler to collect the steam from a consider- 
able part of the length of the latter, and conduct it 
to the steam pipe leading to the steam chest of the 
cylinder, 

"The barrel of the boiler is supported by two legs, 
one of which (see Figs. 10 and 11) under the smoke- 
box is formed in part of a vertical cylindrical cavity 
or pipe 15 in. diameter, which may serve merely as a 
receptacle for ashes, sparks, and cinders, to be cleared 
out through a door opening outward under the end of 
the smokebox, or ugh ‘which the products of 
combustion may be turned downward into a trans- 
verse flue beneath the floor of the engine-room, and 
conducted to the chimney or smoke-pipe at a little 
distance, In this latter case the nozzle of the blast- 

ipe is turned downward. In burning very light 

uel, such as dry planing machine shavings, it is 

found convenient to adopt the latter plan, and to 
have the bottom and lower part of the transverse 
flue made to hold water, with a convenient pit for 
raking out cinders, coals, and ashes, With water 
6 in. deep in the flue, all heavy materials carried 
downward with the smoke are lodged in the water, 
and the escape of sparks is effectually prevented. 

The other leg, shown by Figs. 4 and 9, is placed 
about midway | Poa the leg just described and 
the firebox, and is designed merely to give additional 
support to the boiler, it having a solid foundation, 
while the end leg is sometimes placed on the top of 
a flue. 

The whole smokebox front forms a door, and is 
supported by a strong hinge on each side of the 
smokebox—one serving as a hinge, and. the other as 
a bolt or lock. When thrown open it discloses the 
full size of the smokebox. 

The saddle which supports the pedestals for the 
crankshaft is let into the top of the boiler as shown 
in Fig. 4, 142. The casting, which is shown 
in detail by Figs. 16, 17, and 18 of our two-page 
engraving, is uniformly 2 in. thick, and has a broad 
flange all around, by means of which it is secured 
to the top plate of the barrel by two rows of rivets. 
This arrangement is one which will not commend 
itself to English engineers, although it is probable, 
from the high character of American cast iron that 
it is a mode of construction which is less objection- 
able in the United States than it would be here. 
The crankshaft plummer blocks are shown by Figs. 
19, 22, and 23 of our two- engraving, and 
they are, as will be seen, divi nearly vertically. 
The plummer blocks are not fitted with brass bear- 
ings as is universally the practice of portable engine 
builders here, but are simply lined with white metal. 
The bearing surface is very large, the bearings being 
6}in. in diameter by 12}in. long, and the wear is 
thus probably very slow so long as no heating takes 
place. As there are two flywheels and the crank is 
midway between the bearings there is of course no 
necessity for the three-part bearing with vertical 
adjustment which our leading makers provide on the 
flywheel side. 

The crankshaft is shown by Figs. 14 and 15 of 
our two- sheet, the dimensions being fully 
Fate we have already said the engine has two 

ywheels, the one being 7 ft, and the other 6 ft. in 





fam eter. Each of the wheels is 16in. wide on the 
ace. 

The engine is placed centrally on the top of the 
boiler. The cylinder has the cylindrical steam chest 
cast in one piece with it, with steam ports leading 
into the cylinder just beyond the ends of the cylin- 
drical bushing, as shown by the detail views Figs. 
24 to 28 on page 142. The cylinder casting has a 
safety valve seat on top, and is provided on the"side 
opposite the -steam-chest with seatings for the at- 
tachment of the feed pump, The main cylinder 
casting forms as will be seen a steam jacket, the 
real working barrel of the cylinder being a cast iron 
liner which is sometimes ‘ shrunk” in, sometimes 
pressed in, and sometimes secured by set-screws, 
and made steam-tight by a wire ring caulked into a 
rebate in its outer corners. It is stated by the 
makers that either of these ways of securing the 
liner answers well, and the method found practically 
most convenient will eventually be adopted. The 
ends of the lining form the counter-bore for the 
wear of the piston. The cylinder covers have rings 
projecting inwards, which enter the cylinder, and 
come nearly into contact with the cylinder lining, 
of which these rings thus form the prolongation, 
but with the steam passage cut away from them. 

The steam-chest deserves particular attention ; 
it is shown by Figs. 24 and 26 on page 142, and to 
an enlarged scale by Fig. 30, page 147. The cylin- 
drical seat of the piston valve is entirely surrounded 
by the entering steam, so as to be at least as much 
expanded at times as the valve can be, thus in- 
suring it against binding in consequence of unequal 
expansion. The ports extend quite around the piston 
chamber, or cylindrical valve seat, so as to maintain 
equilibrium of current as well as equilibrium of pres- 
sure on the piston. Both admission and exhaust are 
very free and very direct. The length of port open- 
ing, equal to the circumference of the piston (which 
is 43 in. diameter) is 14.53 in., exceeding by half the 
diameter of the cylinder. Water which may enter 
with the steam, or result from condensation in the 
cylinders, flows out freely with the exhaust steam, 
the steam any being so arranged as to drain the 
cylinder. The passage between the steam-chest and 
the cylinder lining, is both wider and more direct 
than that around the cylinder lining on the other 
side, so that the steam-chest will be supplied with 
dry steam directly from the boiler through the “‘ dry- 
pipe,” and the s between the cylinder lining and 
the boiler, which acts as a steam dome. 

The piston valve, which is shown by Figs. 30 and 
31 on page 147, is so made that when fitted and 
ground to fit its cylindrical seat, it acts just like a 
solid piston; but its construction gives great 
facility of adjustment, so that it can be expanded 
to fit the seat after wear, and become again a larger 
solid piston. The mode of expanding this piston 
by the action of the conical ring and conical plug, 
will be apparent on inspection of the detailed views 
just referred to. Fig. 30 also shows how the rings 
are tongued and grooved into each other to insure 
continuous surface of Bom | rings. ‘The makers 
state that plain solid valves answer well for a long 
time with expansible valves in reserve to be put 
in when required. The valve has 1+ in. inside, 
and 1,%,in. outside lap, while the travel is 4in. 
The outside lap is as will be seen unusually large, 
and will give a cut-off at about $ of the stroke. 

In fitting up the arrangement we illustrate the 
valve seat is reamed out with great nicety by a 
succession of reamers ground to very slight differ- 
ences of diameter, new ones being introduced pretty 
— and — —— have been Le for nary 
until percepti uced in size, being de, to 
use before the fishing reamer is rare Ae 

The arrangement we have described has been 
well worked out and is calculated to promote the 
good working of the piston valve, as the cylinder in 
which this valve moves is thoroughly steam-jacketted 
and hence is always kept warm. The only objection 
to it in this respect is that the steam is in contact 
with a considerable surface which on the other 
side is to the exhaust. The stop valve and 
throttle valve are contained in a casting fixed on the 
top of the valve-chest, the steam being taken 
through the oblong port shown in the plan, Fig. 
27, 142, from the side of the steam jacket 
which forms also a steam dome. Detail views of 
the casting containing the starting and throttle 
valves are given in Figs, 42 to 45, page 147. The 
safety valve and its seat are of bronze, and a short 
pipe collects the escaping steam, and directs it 


upwards. : pintnidanlniess 
As regards the fixing of the ‘cylinder it will be 
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seen that the bolts ane through its flange are 
alone relied upon. e steam joint between the 
cylinder and the boiler is a very large one, and we 
ourselves much prefer the plan now generally adopted 
by our English makers of peoascas Bere cylinder 
with a kind of nozzle which passes through the top 
of the boiler and thus both relieves the bolts of 
some shearing strain and greatly reduces the area 
of the joint to be made steam-tight. 

The guide bars, of which detail views are given 
in Figs. 46, 47, and 48, annexed, are of cast iron 
and are 4in. broad. As will be seen from Fig. 46, 
the working faces of the bars are chilled in oblique 
strips, extending across from side to side, so as to 
give rather more than half the surface of chilled 
iron. The effect of this is to retain the iron be- 
tween the chills in a fluid state until the whole sur- 
face of the slide becomes solid, so that the castings 
come from the sand perfectly straight. They are 
then brought to a finished surface with care and 
accuracy by ns The crosshead has the slide 
blocks 16 in. long, and as there are two pair of guide 
bars the crosshead has thus a wearing surface of 
128 square inches. 

The eccentric and eccentric strap are shown by 
Figs. 49, 50, and 51. Both the sheave and strap 
are of cast iron, the only noticeable point about 
them being that the strap is provided at the bottom 
with a chamber or recess into which dirt, &c., can 
fall. The dimensions are given on the figures. 

The feed pump is an ordinary long stroke pum 
worked rey the crosshead and fitted wus bean 
cage valyes. The check valve on the boiler, 
which is patented in the United States, deserves 
attention. As shown in Figs. 32 and 33, annexed, 
there is a diaphragm above the cage, with a valve 
seat in it, to which is fitted a brass valve similar 
to that of an ordinary globe valve, openin 
upwards, This valve is so attached to a verti 
stem that it can be raised and lowered, or turned 
round and round by the handle at its upper end. 
This valve ordinarily remains open, held up by 
the friction of its stuffing-box, and by the pressure 
of steam on its crosssection. But if the cage valve 
refuses to act, this supplementary valve can readily 
be closed, and if any irt scale, or sediment have 
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collected on either the valve or its seat, it can be 
turned round and round until ground down to its 
seat, to which the steam pressure will hold it firmly, 
while the cage valve is taken out for cleaning and 
replaced. On starting it is not necessary to re- 
— the upper valve, as it will be pushed open by 

e incoming water at the first stroke of the pump. 
This arrangement works well in practice, and the 
occasions on which it saves great loss of time and 
consequent expense are numerous. 

The water on leaving the — is forced through 
a feed water heater which is fixed to the right-hand 
side of the boiler, as shown in Fig. 1 (see two-page 
engraving). This heater is shown in detail by Figs. 
34 to 41, above. It is simply a casting forming 
the exhaust pipe and containing a > -pipe which is 
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traversed by the feed. The arrangement will be at 
once understood from the engravings. 

The remaining details of the engine we have been 
describing require no special notice. Taken alto- 
gether the —_ of the engine presents many points 
of interest, and although some of the features may 
not be such as would be + entige: by English port- 
able engine builders, yet there are others well de- 
serving of attention, and we believe that the whole 
will be carefully examined by many of our readers, 
forming as it does an example of the practice of the 
one makers of portable engines in the United 

tates, 





Tue Frencu Iron Trapz.—This trade remains quiet 
Only a few small orders have come to hand, and the works are 
principally engaged in completing old contracts. 
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MILITARY’ BRIDGE CONSTRUCTION. 

Tue theory and practice of military bridge construc- 
tion received an able exposition on Friday last at the hands 
of Colonel Leahy, R.E., who read an interesting paper on 
the subject at the Royal United Service Institution. 
Colonel Leahy showed himself well qualified to deal with 
his subject, as indeed he should be, seeing that he is the 
Instructor in Field Fortification in the School of Military 
Engineering, Chatham. The lecturer commenced by re- 
ferring to the great importance of bridges in maintaining 
military communications, and to the varying circumstances 
and conditions under which they were required and had to 
be erected. It was of equal importance, therefore, that the 
bridge equipment of an army should always be maintained 
at its highest standard, so that no time should be lost in the 
field in constructing and replacing bridges when and where 
necessary, especially railway bridges. Military bridges 
were divided into two main classes—floating or pontoon 
bridges, and those carried on fixed supports, the materials 
for the latter class being mainly derivable from the localities 
where the bridging had to be carried out. Colonel Leahy 
entered into the history of military bridges, commencing 
with Xerxes’ bridge of boats, and noticing the inflated skin 
bridges of the Greeks, the plank and rope bridges of the 
Romans, and the more scientific contrivances used by 
modern nations, To the Americans the author gave especial 
credit for the development of military bridge construction 
during the last war. But the Ashantee war furnished 
Colonel Leahy with numerous examples of bridge construc- 
tion of various types. ‘They were simple structures, it is 
true, having only to carry light loads, but they were put up 
under difficulties both as to men and materials. 

The common type of bridge consisted of a few vertical 
timbers—trunks of treesa—driven into the bed of the river at 
the middle with longitudinal timbers, having a bearing on 
the verticals at the centre and on either bank of the river at 
the ends. These verticals and horizontals were made fast 
with lashings, dogs, and wooden treenails, and on to them 
were spiked transverse logs forming the roadway. Other 
forms of construction consisted of square piers built up of 
short lengths of timber laid across each other, and secured 
together at the ends, the lower portion of the inside space 
being filled with bags of sand as ballast. These piers were 
somewhat tapered, and a platform of longitudiual and 
transverse timbers was laid across them. Such in fact was 
the construction of the celebrated Prah bridge. Pile bridges 
were also used in which two timbers were driven about a 
foot apart, and about 10 ft. from them in line with the 
stream two more were similarly spaced. These four piles 
formed a frame for carrying a series of balks of timber— 
trunks of trees—which were laid on each other until the 
required height was reached, and on them the platform of 
the structure was carried. 

The author subdivided military bridges into four classes, 
viz.: Trestle or pile bridges, frame bridges, tension or 
suspension bridges, and pontoon bridges. Besides these he 
observed there were improvised bridges formed of boats 
lashed together and planked over, and also casks treated in 
a similar manner, as well as simple rafts. Trestle bridges 
are found very useful in shallow rivers with hard bottoms, 
and are constructed with a very simple form of trestle, 
whilst pile bridges are adapted for rivers with soft bottoms. 
Frame bridges are put together in various ways, according 
to the nature of the materials obtained, the requirements of 
the case, and other local circumstances, Tension bridges 
are formed with vertical timber piers, between and beyond 
which the roadway platform is carried by means of either 
chains, wire ropes, or ordinary ropes. The ropes are carried 
from anchorages on each bank of the river to the tops of the 
piers, whence they are led down tothe platform to which they 
are made fast at intervals. One example illustrated was a 
suspension bridge of 80 ft. span between the piers or supports, 
the platform being suspended at five points, two ropes meeting 
in the centre. It may bea matter worthy the consideration 
of the corps of Royal Engineers whether it would not be 
more advantageous, as tending to the rigidity of the 
platform under heavy moving loads, such as siege guns and 
cumbrous war material, if the suspension chains were made 
to cross each other, as in’the Ordish suspension principle, an 
example of which is open to their inspection in the Albert 
Bridge at Chelsea. A form of suspension bridge introduced 
and much used in India consists of a series of short timber 
plates or links pinned through at the ends with wooden 
dowels, forming in fact a catenary chain, and arranged 
just as the plates or links of a suspension bridge chain are. 
This wooden chain is made fast to the river banks at either 
end, and is supported intermediately by two timber frames 
or trestles, and was stated by Colonel to form a very 
strong and useful stracture. 

Pontoon bridges formed a large section of the paper, and 
which comprised of the pontoon systems in use 
in England, Germany, um, and other ceuntries. The 
British pontoons are principally square-ended like punts, 
whilst those of Austria are made in sections, one forming the 
bow and another the stern, with any required number of 
intermediate lengths, which of course are square-ended, 
The Belgian pontoons are bow and stern shaped, and were 
stated to be very well d but they had the disadvan- 


tage of being heavy. They weigh 1200 Ib. each, and are 
consequently very inconvenient for transport, one great 
point of merit in a pontoon being that it may be easily 
transported on a wagon. The author exhibited a model of 
a light pontoon, the merits of which were being investigated 





by the Royal Engineers. These pontoons are short and 


somewhat lumpy in and they can be placed end 
to end across a narrow stream with a ladder lashed to them 
and forming a platform, or they ean be placed one at each 
side of the stream, and connected by the same ladder from 
side to side. The arrangement appears well adapted for 
streams of 18 ft. or 20 ft. in width. 

Colonel Leahy concluded with a notice of the bridging 
operations which were successfully carried out last year on 
the river Elbe at Harburg, at which he was present, and 
where some excellent examples of military bridge construc- 
tion were carried out. One important point to be observed 
in such operations was that they should be conducted with 
the utmost secresy and silence. This latter was a marked 
feature at Harburg, where, in one case, a bridge 1122 ft. 
long was thrown across the river on a dark night, and during 
the operation no sounds of work could be heard 600 ft. off. 
Although the author stated our pontoon establishment 
would compare well in point of efficiency with that of any 
other country, still in point of extent he observed that it 
fell very short, It was in fact, he said, wholly inadequate 
to the requirements of a war, and our entire establishment 
would not be able to bridge the Thames at Westminster, 
where it was some 200 ft. narrower than the Elbe at Har- 
burg. This point was commented upon by Sir Garnet 
Wolseley, who presided at the meeting, and who endorsed 
Colonel Leahy’s observations in this respect. One great 
point of default, the general observed, was, that we possess 
so small a bridge equipment, a defect, however, which 
he trusted would be remedied, as the importance of such an 
adjunct to the service could not be overrated. The paper 
was profusely illustrated with models, which were not only 
crowded on each other in the lecture theatre, stowed away 
under the lecture table, and brought out as required for ex- 
hibition and return, but were assembled in full force in an 
ante-room, whence they were brought forth by orderlies as 
required to illustrate Colonel Leahy’s interesting paper. 








THE NEW PATENT BILL. 

Ow another page we have ex our opinion of some of 
the chief features of the new Patent Bill introduced by the 
Lord Chancellor. ‘The following is an abstract of the pro- 
visions of this measure: 

Clauses 1 to 4 are preliminary and definitive. 

Clause 5 defines the constitution of the Patent Commission, 
which includes, as at present, the Lord Chancellor, the 
Master of the Rolls, and the law officers of England, Ireland, 
and Scotland, with five new Commissioners, who are to be un- 
paid, and are to be appointed by Royal Warrant. Two are 
to be. nominated by the Lord Chancellor, and three by the 
Board of Trade. 

Clause 6 provides for the appointment of examiners, not 
less than two, and not more t four in number, to be 
chosen by the Lord Chancellor, who shall state in writing 
that they are “ specially qualified for the office by legal or 
scientific knowledge.” 

Clause 7 refers to the appointment of referees, who “ shall 
be persons specially qualified for the duty by knowledge of 
manufactures, art, or science.” aan ome to be chosen jointly 
by the Board of Trade and the Commissioners every two 
years, and are to be “ distributed in panels ing to their 
several qualifications.” 

Clauses 8 to 10 define the mode of making applications 
for patents. The applicant is to file a full specification of his 
invention, and any person having an interest in opposing the 
-_ may do so. “The useand publication of the invention 

the applicant, during a period of six months from the date 
of the application, shall not prejudice the grant of a patent 
for it (which protection from the consequences of use and 
—— is in this Act referred to as provisional protection).” 

e —— shall, “‘on the expiration of the prescribed 
time,” be referred to an examiner and a referee. 

Clause 11. “ The examiner and referee or referees shall con- 
sider the application and relative documents, and shall report 
to the Commissioners thereon, and especially with reference to 
the ye kyo : 

(a.) Whether the invention is a subject for a patent 

within the Statute of Mosspelien: 

(b.) Whether the specification is sufficient : 

(c.) Whether the invention is new, as far as they can 
judge thereof from an examination of former specifi- 
cations and other documents and publications in 
the Patent Office : 

(4.) Whether the invention is in the nature, wholly or 
mainly, of a combination of known machinery, sub_ 


stances, or processes: 

(¢.) Whether, regard being had to the last-mentioned 
consideration, | to the consideration that the in- 
vention is not of great importance or utility, or for 
any other reason, it is expedient that the lotion 
of the patent to be granted for it (if any) be limited 


to seven years: or 
(f) Whether, by reason of the frivolous character of the 
invention, or for any other reason, it is not worthy 


of a 
Clause 13, application, accompanied by the report of 
the examiner and referee, which is always 10 go with the 
specification, is to be transmitted to the law officer who will 
ge a The application and opinions will then 

public. 
Clauses 13 to 16. Notice to proceed having been given by 
the applicant the patent and a warrant for ing will be 
prepared and submitted to the Lord Chancellor. the law 
officers’ report is ad the a 
eS © 
patent, but “any 
and the i 
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tion.” The sealing must take place within seven days 
not 


before the expiration of the = protection and 
sooner, and every patent be dated the day of applica- 


tion. 
Clause 17. Patents to extend to the United Kingdom, but 
may in certain cases also include the Colonies. 
lause 18. Powers are reserved to the Lord Chancellor to 
extend the period of provisional protection, and the period 
during which the patent may be d. 
Clause 19 relates to foreign inventions and to applicants 
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resident abroad or to aliens wherever resident. The provi- 

sions are as follow: 
(1). A patent shall not be ted on the application, 
unless the applicant declares himself to be the first 


and true inventor, and no patent shall be granted 
in respect of a communication from abroad : 

(2). A patent shali not be ted after the expiration 
of a ign patent for the invention, and, if so 

granted, be void : , 

(3). If at the time of the application there is a foreign 
patent for the invention in force, a patent shall 
not be granted unless the foreign patentee is the 
applicant, and his application is made within six 
months after the date of the foreign patent, or of 
the earliest foreign patent (if there are more than 


one) : 
(4). A notice of every foreign patent for the invention 
existing at the date of the warrant for the patent 
ll appear by indorsement or otherwise on the 


tent : 
(5). The gute shall cease on the ceasing of the foreign 
patent (if any), or of such one of the foreign 
tents (if more than one) as first ceases.” 

Clause 20 regulates the use of inventions patented here by 
foreign vessels in British waters. 

Clause 21 enables the patentee to amend his specification. 
If leave is sought to amend after the reference to the ex- 
aminer it is to be treated in all res as an original appli- 
cation. No amendment will be allowed wich would extend 
the patent beyond the original claims. Parties may amend 
after the patent is sealed. 

Clause 22 provides that a patent may be revoked on peti- 
tion to the Lord Chancellor, the proceeding by scire facias 
being abolished. 

Clauses 23 to 26 regulate the granting of licenses and pro- 
vide for the ss of license deeds and assignments at 
the Patent Office, and do not materially differ from the regu- 
lations now in force. 

Clause 27. Within two years of the date of a patent it may 
be revoked, unless it has been og in practice within the 
ee Kingdom, or unless “ — fails to grant 

censes to proper persons uirin, same, on terms 
which the Lard Chancellor ‘tom seanigate.” 

Clause 28 empowers the Lord Chancellor to allow exten- 
sions of patents which have only been granted in the first 
instance for seven years, but the whole term of the patent is 
in no case to exceed fourteen years from the date of the 
original application. 

lause 29 saves the rights of inventors who exhibit at any 
exhibition held by the Commissioners of 1851, or at any other 
exhibition which shall be certified by the Board of Trade as 
“likely to promote British art or industry, and to be beneficial 

to the mercantile or industrious classes.” Application for a 

tent must however be made within six of the open- . 
ing of such exhibition. 

Clauses 30 to 33 deal with cases of fraud, and provide that 
& patent granted to the first inventor shall not be invalidated 
by an application in fraud of him. A falsification of entries 
in the register of assi ents or licenses is a 5 
Any person who fraudulently the name of a patentee on 
any article is liable to a y of 607., but no person is in 
any case liable to a ty for placing the word “patent” 
on any made. Thies mid lemeanour to file or cause to 
be filed a false declaration at the Patent Office, 

By 34. “A ~—) hy ee ie arr the like 
effect as against Her Majesty irs and suc- 
cessors, as it has as is a subj But the officers or 
commissioners administering any de mt of the service‘ 
of the Crown may, by themselves, their agents, contractors, 
or 0 use the invention for the service of the Crown, on 
terms to be agreed on between those officers or commissioners 
————— or, in default of such agreement, settled by 


Clauses ‘to 43 relate to procedure, and are mainly of a 
delegate his autho his te adge of the High Foes rapa a 
lega' authority to aj urt, and an: 
iSon may be dismissed on the of the patinbones 
wy by interest in the matter. are allowed 
from the — Chancellor’s oso but —! v a dis- 
cretion grant a re-hearing. particulars of objections 
are to be delivered, and the Lord Chancellor can award cose, 
can ion, or 


°o @ 


grant orders “for an injunction, inspect 
ee The assistance of experts may be obtained when 
ug: 
Clauses 44 to 46 relate to the official seal of the Com- 
missioners, and the providing of proper buildings by the 


Clause 47 regulates the duties of the examiners. 

Clause 48 consists of fourteen sections empowering the Com- 
missioners to make general rules for printing, publishing, 
selling, distributing, and ee their publications, for the 

ent of a museum or collection of models of inven- 
ting the fees of referees and experts. 
“ Clauses 51 52 direct that the payment of fees be made 

y stam: 


ps. 
Clauses 53 to 56 refer to procedure for infringement and 
revocation in Ireland and Scotland. 
_ Clauses 57 and 58 are transitory and merely facilitate the 
introduction of the new enactments. 
Clauses 59 to 61 save the rights of the Lord Chancellor 
"The cobodule gives the list of fees, which generally the 
gives ist of fees, which are 


same as at nt, the 
Gection of Lada e ccels mhah ha te ak Gan. 


tions, and for 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mrpp.iesprover, Wednesday. 

The Cleveland Iron Market.— Yesterday there was a full 
attendance on ’Change at Middlesbrough, and the market 
was firm. Prices were the same as last week, being based 
upon No. 3 Cleveland pig being quoted by makers 59s. per 
ton. The amount of business transacted was very limited. 


The Finished Iron Trade.—In this branch of industry 
there is still very littledoing. A few rail orders are coming 
to hand, but considering the productive power of the North of 
England the quantity of work on the books is comparatively 
a trifle. 

The Cleveland Ironstone Miners.—It is matter for ¢on- 
gratulation that the Cleveland ironstone miners’ wages 
question has been referred to arbitration. The men agree tc 
accept the proposed reduction of 2d. per ton subject to arbi- 
tration. . Kettle has been asked, and has consented to 
act as arbitrator. The inquiry will be commenced at Salt- 
burn on the 8th of March. e boys at some of the mines 
are causing trouble, having refused to work until they are 
informed how the arbitration is to affect them. This difficulty, 
however, will probably soon be arranged. 


The Blast-furnace Men and their Wages.—We regret to 
say that there is still serious inconvenience being caused by 
sections of the men employed at the blast furnaces. All the 
furnaces, with the exception of those belonging to the large 
firms, Messrs. Bell Brothers, and Messrs. Bolckow, Vaughan, 
and Co., are in full operation. This week the men employed 
at Bolckow, Vaughan, and Co.’s Eston furnaces returned 
to work. The men at Messrs. Bell Brothers, of Middles- 
brough, decline to submit to the reduction, and on Saturday 
the adopted the following course: ‘‘ We have tele- 
graphed to the mines the following notice: We regret, in 
consequence of some sections of the men employed at the 
blast furnaces not having as yet intimated their intention 
to accept the terms offered them, we are compelled to inform 
you we can only start these mines on Monday next, on the 
understanding that the hiring is for one week, and may 
terminate on Saturday, the 20th instant. We are the more 
sorry to give this notice after the prompt and straight- 
forward way in which the miners met the owners, as shown 
by their secretary’s telegram of the 11th instant.” To-day 
(Wednesday) the blast furnaces at Port Clarence are being 
damped down. It is rather a singular thing that Messrs. 
Bell Brothers’ men and the men employed at Messrs. 
Bolekow, Vaughan, and Co.’s furnaces at Middlesbrough 
should continue to resist the proposed reduction when their 
fellow-workmen at all the other furnaces have agreed to the 
masters terms. It remains to be seen what course the Iron- 
masters’ Association may take in the matter. Up to the 
present time the association thought it best for the individual 
firms to try and arrange with their men. Should the furnaces 
of Bell Brothers have to stand idle for a few days, possibly 
the whole wages question may again come up for discussion. 

Engineering and Shipbuilding—Both those important 
beanekes of industry are actively engaged, having on hand 
works which will keep the various establishments on the 
northern rivers in full occupation for several months. 

The Coal and Coke Trades —There is no alteration in the 
coal and coke trades. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Price of Coal in South Yorkshire.—A local newspaper 
states that the Sheffield Coal Company has issued circulars 
giving notice of a reduction of about 1s. 6d. per ton in the prices 
of several kinds of coal. It is, nevertheless, stated that the new 
figures do not apply to Sheffield itself. They are as follow: 
Picked coal, 16s.; best Silkstone, 14s. 6d.; screened seconds 
coal, 10s. ; coke breeze, 11s. ; screened Silkstone nuts, 8s. ; and un- 
screened slack 8s, per ton. 


A New Colliery near Ilkeston. —It is understood that 
Messrs. Gregory and Shorthose, of Ilkeston, have formed a 
company for the purpose of pening out and working a new 
colliery on the Heanor-road, Ilkeston. The Duke of Rutland 
is the owner of the land. An agreement has been entered into 
with His Grace’s agent as to the land and coal. A quantity of 
materials have already been carted to the site, which is not far 
from the new line of the Great Northern Railway Company, 
now in course of construction from Derby to Nottingham. The 
coal seam is believed to be 55 yards down. 


Alterations at the Midland Station, Sheffield.—In order 
to accommodate their increasing branch of passenger traffic to 
and from Heeley, Dronfield, &c., the Midland Railway Com- 
pany are laying an additional line of rails into the nt “ dock” 
at the southern end of their central passenger station, Sheffield, 
and are also about to construct a dock for dealing solely with 
the fish and game traffic. The company’s new bonding ware- 
houses are proceeding rapidly towards completion. They are 
exceedingly fine erections. 


Local Wagon Companies Meetings.—At the annual meeting 
of the Sheffield Wagon Company (Limited) a dividend of 10 per 
cent., with a further balance to the reserve fund, was declared. 
At the annual general meeting of the shareholders of the North 
Central Wagon Company, Rotherham, a dividend of 10 per cent., 
with a bonus of 4 per cent., was declared. 

A New Water Works Reservoir at Bradford.—The new 
reservoir at Brownroyd, near Bradford, in connexion wth the 
Corporation Water Works of that town, in place of the New 
Millers’ Dam, has just been opened. The reservoir will contain 
about ten million gallons. It is fed by the Bradford Beck, and 
will be mainly used for compensation purposes. It was de- 
signed by Mr, Gott, C.E., and has been constructed under the 
superintendence of Mr. Hardwick. 


Coal Traffic by Railway from Yorkshire to London.— 








There was a considerable diminution of coal traffic by rail to 
London daring last month, the Great Northern alone having 
carried 27,874 tons less than in December. The Great 


Eastern also fell offconsiderably, but the Midland, which has no 
competitor in the es district, maintained the leading 
ition, as heretofore. The totals of each line are as follow; 
idland, 145,666 tons against 138,758 tons in December; Great 
Northern, 80,843 tons against 148,217 in December; London 
and North-Western, 82,256 in January, and 79,067 in De- 
cember; aud the Great Eastern 47,122 tons last month as 
against 67,223 tons in December. The South-Yorkshire pro- 
rietors sent a much less tonnage to the metropolis during 
Saataer, both of Silkstone and the thick Barnsley 
West- Yorkshire supplies also fell off greatly. All the leading 
Derbyshire pits upheld their London connexions, very large 
totals being contributed by Clay Cross, Langley Mill, Eckington, 
and other principal collieries, 


THE UNDERGROUND RAILWAY, NEW 
YORK CITY.* 

In London the underground railway system has been in 
operation for eleven years, and so great has been its success, 
so fully does it meet the requirements of the population, 
that every year adds to its extension. Opened in 1863 with 
a section of 4} miles, from Bishop’s-road to oy omy 
street, it has been constantly extended, until now it a 
length of about 13 miles; while new extensions, costin 
some twelve millions of dollars, are this year in progress o 
construction. Many millions of passengers are annually 
conveyed over these underground tracks, which extend be- 
neath the streets in all Tirections, uniting the principal 
centres of trade, intersecting all the great ne the lines, and, 
by their marvellous rye! for traffic, fecilitating the 
enormous transactions o ily business, for which London 
is so renowned. 

It is gratifying to know that this system, so thoroughly 
tried by experience, so certain and fruitful in promotin 
municipal life and prosperity, is about to be inonguratel 
here in New York. For many years it has been urgently 
needed, but it is only within a very recent period that the 
construction was actually begun. The underground railway 
in New York is projected to run from the Harlem river, on 
the north, down through the heart of the city, under Fourth 
Avenue and Broadway, to the Battery, 83 miles. It will, in 
course of time, naturally have other extensions, among the 
most obvious of which are tunnels under the North and East 
Rivers, to Jersey City and Brooklyn. 

Before entering upon the details of this new railway, we 
would call the attention of our readers to the remarkably 
advantageous natural position of New York city for the 
purposes of business and commerce, and to the location of 
some of the other great and interesting engineering works 
besides the underground railway, which are now going on in 
our midst. Referring to the diagram, Fig. 1, it will be seen 
that New York city occupies a narrow tongue of land, sur- 
rounded on both sides by deep rivers, with illimitable dock 
room, and a magnificent Jand-locked bay, more than sufficient 
to accommodate the commerce of the world. At the Nar- 
rows, the gateway to the Lower Bay and the ocean, some of 
the most massive fortifications are in pro; , and the shores 
on either side, for long distances, bristle with lines of 15-in. 
cannon in readiness for defence. The bay and ocean pros- 
pects from the heights at the Narrows are superb, and are 
not surpassed even by the far-famed views of the Bay of 
Naples. At the left stand the shores of New Jersey, where 
the Erie, the Pennsylvania, the New Jersey Central, and 
other great railways from the north, south, and west con- 
centrate. The traffic is at present all conveyed over the 
river by ferry boats. The freight cars are run upon the 
decks of great , and towed across by tugs, a most con- 
venient, quick, and economical method. 

The new docks, which are to surround the water fronts of 
New York, are now in course of construction, and embrace 
engineering works of great magnitude. The docks are to 
consist of iron, granite, and artificial stone, and will involve 
expenses to the amount of a hundred millions or more of 





dollars. 

On the right is seen the position of the ¢ suspension 
bridge between Brooklyn and New York, built at the joint 
expense of the two cities, and expected to cost from fi 
to twenty millions of dollars. This will be the largest sus- 
pension bridge in the world, the clear span between the 
pe being 1600 ft. The towers are now approaching com- 

etion. 

” Further up the East River, the Hell Gate Rocks are 
specified. Here it is that the important work of tunnelling 
bed ofthe East River is now going on, for the purpose of 
removing its rocky bottom, which impedes navigation. The 
general plan of the work is to honeycomb the rocks with 
tunnels, then fill them with nitro-glycerine, and explode the 
mass, thus deepening the river. This work, costing an im- 
mense sum, been in pro for three years past, but no 
time has been fixed for grand final explosion. Still 
further north runs the Harlem river, over which various fine 
bridges, and underneath its bottom various tunnels, at the 
extremities of our city avenues, are soon to be constructed, 
to accommodate the wants of a fast-increasing population. 

In the middle of the city lies Central Park, which, with 
its lands, roads, and architectural structures, has, so far, 
cost the city over eight millions of dollars. Along the banks 
of the North River, above the Central Park, but communi- 
cating therewith by noble drives and avenues, new parks 
have been laid out, in addition to which there are over 30 
miles of pleasure roads and avenues, museums of art, of 
natural history, zoological gardens, and other public estab- 
lishments, projected and in progress. Taken altogether, 
there are few snees where so many important improvements 
are going on as in New York, and there can be no question 
but that in due time it will become one of the most attractive 
cities in the world. 

Turn we now toa consideration of one of our latest and 
best city improvements—the und railway system, 
the objective of which is the Grand Central Depét, which is 
located at the junction of 42nd-street and Fourth Avenue. 











* From the Scientific American. 
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This is the great railway centre of the city. Here terminate 
or begin the tracks of the New York Central and Hudson 
River Rail which, with their connexions, reach to the 


Haven, and Hartford Railway, extending easterly to Boston, 
aine, New Brunswick, and North-east Canada. s 

The Grand Central Depét building is an immense struc- 
ture, the largest of the kind in this country. Its length is 
690 ft., breadth 240 ft., height from railway grade to centre of 
glass roof, 109 ft. 7in. This depdt, with the adjoin- 
ing car sheds, engine houses, freight fos gent and coal yards, 
covers an area, in round numbers, of 830,900 square feet, or 
a little over 19 acres. 

The auting northerly section of underground railway ex- 
tends from the entrance of the Grand Central t, on 
46th-street, northerly, under the surface of Fourth Avenue, 
to the Harlem River, at 133rd-street, a distance of 44 miles, 
where the track rises to and crosses a fine railway bridge 
over that stream. This portion is now almost finished, and 
is to be opened for traffic in January. The southerly 
— known as the Broadway Underground ey we 

the Grand Central Dep6t to the Battery, was finally 
authorised by the legislat in May, 1874, and will be 
seges re 2 soon as the financial requisities, now in progress, 
are 4 


The northerly portion has been built by the Harlem Rail- 
way Company, under the su ision of a state engineer 
commission, consisting of W. Craven, C.E., Allan 
Campbell, C.E., the engineer of the De t of Public 
Works, and the engineer of the New York and Harlem Rail- 
way. The commission appointed to supervise the construc- 
tion of the conte portion, under way, consists of 
George 8. Green, C.E., Campbell, C.E., and James P. 
apr nse Set ~ com; of these two sections, 
the city of New York will possess a magni! 
line of fast railway tracks, 8} miles long, through its centre, 
over which nger and freight trains of every class ma: 
travel fram Harlem to the Battery at the highest speed, an 
at the cheapest rates, without disturbance of inhabitants. 

The ree rae railway commences, as we have stated, 
at the north 
a short distance, the tracks for the accommodation of the 
cross street traffic are spanned by bridges, the first of which, 
the depos. "See odgraving, Wig: 2. ‘The: gradients, depthe, 
the dep6t. engraving, Fig. 2. e ients, depths, 
character of works, and position of the road bed, in respect 
to the surface or grade of Fourth Avenue, are given in our 
profile diagram, Fig. 3. 

Toa very t extent, the work now in course of con- 
struction, on Fourth Avenue, must be regarded as the neces- 
sary consequence of the bui of the Grand Central De- 
pot, and the centring of the great railways we have men- 
tioned at one terminus. The authority for the work was 
Henge by the State Legislature on the 14th of May, 1872. 

y the provisions of the Act, the New York and lem 
Railway Company is directed to construct open cute, bridges, 
tunnels, and a viaduct, at certain specified places, to lay 
temporary tracks, and alter the grade of the cross streets 
wherever necessary; the gas, water, and sewer pipes are 
ordered to be removed by the i sonny fhe , 
and the mayor and aldermen of the city forbidden to o oo 
and authorised to adopt and facilitate the work ; the to 
expense of which is to be borne in equal ions by the 
city and the railway company ; that by the city to 
be raised by a tax on er oe ey. A Board 
of —— was also created, who should have entire control 
and charge of the work, receiving, in return for their services, 
8 dols. for every day employed. In accordance with the re- 
quirements of the a Board of engineers was appointed 
consisting of Alfred W. Craven, Allan Campbell, the en- 

ineer 0 bd La: emer - Public Wye gees H. 

, and the engineer o Harlem wa: A 
—— Isaac 24 ogres ip " x! wae 

stimates, plans, and specifications were prepared an 

bids opened for the work in the same year. Bf all the bide 
offered, that of Messrs. Dillon, Clyde, and Co. was selected 
this firm contracting to do the work in the manner required 
for the sum of 6,395,070 dols., or 285 dols. per running foot, 
which was proportioned as follows : 


dols. 
Earth excavation and embankment ... 579,000 
Rock excavation in open cut ... ove 701,000 
» Po tunnels... wo 256,000 
Retaining walls ... oe bod .. 1,018,000 
Parapet walls... 0 ue sews «100,009 
Foundation walls a eee ooo 238,400 
Granite coping ... ove ose 134,700 
Plank in foundation ove tee 70,000 
Piling ,, + cos awe -—s«'82,200 
as s es oe a van 
mov: sewer, water, an i 800,2 
Drain pipe ri li si 6,800 
Ballastin ie eee 0s ies 57,000 
Brickwork in arches, &c* dod oe 708,500 
Blue stone ove ee ove ove 34,300 
Bridge from 79th-street, exclusive of 
parapet, coping, excavation, and drain 
pipe... os a Oa 2a 
Iron bridges and approaches ... ... 388,000 
Wrought iron) oe wees +» 498,600 
Castiron 1. = + = vee: eb 23,500 
Iron railing eee ee eee 79,200 
SNE ek i? ae 
Temporary track ooo aes te 50,000 
10 per cent. for contingencies ... ... 681,870 
Total... ove —s one 6,895,070 








Late in the fall of 1872, ground was broken and the work 
commenced and their sub-contractors, 


by the contractors 


nt of the Grand Central Depét, and here, for ° 











[Fes. 19, 1875. 
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It was soon found that they had over-rated the immediate | merely soseotes that its successive engineers were Mr. W. H. ) by the remembrance that he lived to witness, to an extent 
capabilities of the telegraph traffic; they had spent all their | Hatcher, Mr. Edwin Clark, Mr. Latimer Clark, Mr. Cromwell ee ee ae, Sooners 
capital, and their expenditure greatly exceeded their receipts. | F. Varley, and Mr. Richard S. Culley. pernaeety haoney and development of that seapeahie system which he had 
It became to effect a great reduction in their ex- | becomemerged in the Department of Her Majesty’s | done so much to perfect and to advance in his early life, and 
penese, and 08 the 27th March, af ome swoop, they discharged Post Office, and under the ¢ administration of that depart- by the ification which we know it afforded him to receive 
about four-fifths of their clerks, who were however re-engaged | ment its growth and p have outstri the most | at the h of his sovereign a well deserved recognition of 


as their prospects improved. 

The year which followed was one of great commercial dis- 

aster, —— on the French Revolution and the abdication 
of Louis Philippe. By the month of June, 1848. the opera- 
tions of the company had resulted in the loss of 3220/. 8s., and 
the whole undertaking might have collapsed had not Mr. 
Ricardo advanced money, and taken upon himself the burden 
of other shareholders, whose confidence in the —— had 
ceased. They were at this time receiving about 100/. per 
week for and by December their actual loss had 
been reduced to 341/, Os. 11d. 

In January, 1849, they were able for the first time to speak 
direct, without delay, from London to Birmingham and Man- 
chester. This was considered a great telegraphic feat. 

Tn the 1850 their gross revenue from all sources was 
43,624, Od., out of which they made a profit of 
10,0754. 12s. 8d. 

in 1851, the year of the Great Exhibition, their gross re- 
venue was 49,8667. In 1852 their receipts for messages 
amounted to 1001. per day. In 1860 their revenue had in- 
creased to 214,2451. 7s. 3d., and their profits to 69,711/, 14s. 

The 30th June, 1868, was'the day fixed for the transfer of 
the whole system to the Post Office Department of Her 
Majesty's. Government, but, owing to various delays, the 
actual transfer did not take place till the 28th January, 1870. 

Their receipts for the thirteen months ending on this date 
were 425,789/. 2s., and their profits 202,480/. 6s. 2d. 

On finally winding-up, the company, in addition to interim 
dividends (which were limited by their Act to 10 per cent. per 
annum), the shareholders divided among themselves a sum of 
2, 8267. 9s. received from the Government, and a Trust 
Fund of 40,7210. 17s., being equal to a dividend of 2921, 1s. 3d. 
per cent. upon their capital. 

The Electric Telegraph Company was not, however, allowed 
to pursue its way without opposition. In July, 1850, the 
British Electric Telegraph Company obtained their Act, their 
engineer being Mr. Edward Highton, and in the same year 
the Magnetic Telegraph Company was originated, their engi- 
neer being Mr. Charles Bright, and at first they employed the 
electro- ic instrument of Mr. Henley. 

These two companies afterwards amalgamated, and became 
a powerful rival of the Electric Telegraph Company. The 
United Kingdom Telegraph ro obtained their Act in 
1861, their engineer being Mr. ws, and they also erected 
an extensive system of hs, and introduced the Hughes 
printing os 4 

The Electric Tele Company endeavoured to establish 
a practical monopoly, by either opposing or purchasing the 
pelating telogrash of Mn Alsaiedor nia deserves eopectal 
printing . r Bai rves especi: 
notice. Chemical telegraphs were suggested at an early date, 
and in 1838 Mr. Edward Davy patented a chemically-marking 
telegraph of considerable merit, employing calico tapes moist- 

with iodide of potassium. In December, 1846, Mr. Bain 
patented his system, and in addition to the use of an iron 
style resting on paper moistened with a solution of ferro- 
cyanide of D ecpeap ee described the important principle of 
setting up messages on perforated paper, a system which 
has done more to increase the capabilities of the telegraph 
than any other invention. 

That invention was exhibited to the Electric Telegraph 
Company, and, while being examined, one of the regulating 
springs broke and allowed the instrument to travel round with 
uncontrolled speed. To their surprise, they found that the 
whole m was visible, and had been transmitted correct! 
at the rate of several hundred words per minute, upon whic 
they resolved to purchase the invention without delay. I 
believe Mr. Bain received 70002. for his Yer and for the 
withdrawal of his opposition to their Bill. They employed 
the system of printing on chemical paper for some years, until 
it was eventually supplanted by Morse inking system. 
Nothing however was done with the punched paper until Sir 
Charles Wheatstone introduced his very beautiful automatic 
printing telegraph, which is the most rapid system of tele- 
graphing at present in ordinary use. 

The real capabilities of the Bain system remain however to 
be eee - The Americans have recently re-introduced 





this system become generally 

known to the public, they will doubtless insist on enjoyin 
pews whe ge te yh tg SR 
or a low tariff. t appears to me, 

Saal to sodor to Getwln the 100 Boncbes of tolttrcnaic oe 
ication, any reduction in the cost should be accompanied 
the introduction of express i 
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ve or ten times as great as that of ordinary mes- 
they should be subject to the same rules of priority 
Ghimtbehves 20 néw-enldh bub thes shveld in oll ccece 
f the ordinary heavy traffic. Without some 
uch of the y to which we are now accus- 
aot OS ROSS eealeen i wok 
upon the telegraphic system of 
ph is quite capable of trans- 
et So wacky via 
so employed more 

f this expaneign of taille be aevom- 
i id transmission for im- 


panied rapid 
the i ain to the Post Office 
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rogress 
sanguine calculations. On the 30th of last June, the Post 
O flice > comprehended 106,730 miles of wire, and 
1451 miles of submarine wire, exclusive of railway companies’ 
wires, ~y of the gg yy oe - os various 
te com panies. number o: raph offices open 
my public on the 3ist of December as 5572, and tthe 
number of telegraphic instruments in commercial use was 
9220. The growth of the traffic may be seen from the 
number of , which was as follows :— 
December, 1871 al 20d Bed 11,760,518 
e oop = oes is 4,858, 
ie 1873 oo tee 17,294,334 
» 1874 in 5 sm =o DS 
It is gratifying to observe that the consolidation of the 
telegraphs into a Government system has in no way tended 
to retard the pro of telegraphy, or to discourage inven- 
tion. Although the able officers of the Government must have 
been at times hardly taxed to meet the growing requirements 
of the service, and the difficulties incident to the transfer of a 
vast network of rival telegraphs and their consolidation in 


his services to his country. 

By his will he bequeathed his library, which it had been the 
amusement of his to perfect, to his brother-in-law, Mr. 
Samuel Carter, of Battle, and this tleman, in fulfilment of 
Sir Francis Ronalds’ desire, that library should be made 
available to all students of electricity, has transferred the 
whole in trust to this Society, with a reversion to the Royal 
Society, of which he was so distinguished a fellow, in the event 
of this Society becoming extinct. The deeds are now before 
me, approved, and only i execution. Among other 
provisions, it is stipulated that collection shall be termed 
the “ Ronalds’ Library,” and that we shall at once publish the 
complete catalogue, which it has been the labour of his life to 

lect ; also, that under due restrictions the library shall, as 
‘ar as possible, be open to all who desire to consult it, and 
that we should apply for a charter of incorporation. 

I do not yet know the precise extent of the 7 but I 
observe that in a letter of the 29th March, 1870, to the Right 
Hon. W. E. Gladstone, acknowledging his intimation that 
Her Majesty had ex her intention of conferring the 





one centralised system, they have been throughout ng the 
foremost to seize upon every scientific invention or idea, and 
to test its practical ewe grog 4 to the wants of their system. 

I could have wis’ to have touched further upon the 
history of the other telegraph companies, to have spoken of 
the introduction of the pneumatic system, of the various auto- 
matic and type-printing telegraphs, of the duplex system, 
and of the exquisitely scientific instruments of our ae 
President, Sir William Thomson; also of the history an 
development of submarine telegraphs, of underground wires, 
and of the progress of telegraphy in other countries: but 
time forbids, I must reserve space for a few words about 
ourselves, 

I believe the present Society owes its existence chiefly to 
the wisdom and energy of Major Frank Bolton and Major 
Webber, R.E., who foresaw the probable success of the insti- 
tution, and the benefits which it would confer on all engaged 
in telegraphic practice or e' ical research. As we are all 
aware, it has been warmly supported by the profession, both 
at home and in foreign countries, and, what is still more 
gratifying, our list of members comprises the names of some 
of the most eminent scientific men of the age, and of many 
who are entirely unconnected with telegraphy. I should 
like to see this division of our foros greatly extended, 

I remark with pleasure that se of our great submarine 
telegraph companies have given us cordial support, and their 
officers, who are so exceptionally well circumstaneed for 
making observations of the highest value, have contributed 
admireble papers to our Transactions. We have also been 
fortunate in receiving the valuable co-operation of the depart- 
ment of Royal Engineers, and many of our best papers have 
emanated from that highly scientific body. 

Our journal continues to maintain its character. It has 
now reached its seventh number, and is becoming a work of 
—a — and —, si 

ur example is beginning to owed in other countries, 
and already an ‘American * Electrical Society has been con- 
stituted in Chicago. 

The present number of our members is 650. 

I will not occupy your time by giving a list of the tele- 
graphic works which have been executed during the past year, 
since they are well known to most of us, and are abundantly 
recorded elsewhere. But I will refer to a few of the more 
interesting novelties which have recently ye our atten- 
tion. i" these, I give the first place > re-introduc- 
tion of the Bain system of telegra hing y punched 
and chemical decomposition, to which have alluded ry the 
pe a gee pe net dey ee hep stem 
appears to hold out are realised, it will have a powerful in- 
fluence on telegraphy. 

The next discovery I would notice is that of Mr. Edison, of 
Newark, U.S., who has made the interesting observation 
that when an electric current traverses a strip of paper 
moistened with certain solutions, it acquires an extremely 
slippery surface, and, taking advantage of this, he has con- 
structed an instrument which may prove of much 
value in telegraphy. 

Mr. Elisha Gray, of Chicago, has turned his attention to 
the transmission of signals by sound—he has exhibited instru- 
ments by which musical sounds and even chords are perfectly 
transmitted over telegraphic wires, and, by his latest re- 
searches, he finds that seven or eight or more different sounds 
can be all i simultaneously over one wire, and, by 
springs vibrating in unison with the several notes, can be 
se at the end. ea anew oonget in applying this 
principle to Sere with prospects of success. 

M. Clamont, of Paris, has so improved the well-known 

pile, as to render it probable that it may toa 
great extent supersede the use of the ordinary voltaic battery. 

The oes system, now so well known, been also re- 
introduced from America, and I allude to it here, not only to 
point out the activity of t and invention that is now 
oe fae Crop eg n kok, pees ee See 

remains done by original research and experiment, 

and how desirable it is that we should re-investigate, with 

the aid of the improved knowledge and appliances we now 

pone, 09 eee he ew of our predecessors. A 

field now lies open to research, and 1 trust that 

before long this society may be in a ition to offer the 

ad of a laboratory, of ical instruments, and of 

ificial lines and cables, to any of its members who may 
desire to prosecute fresh researches. 

T have no doubt the most interesting and gratifying part of 
my address will be the announcement I am able to make to 
you this evening, that the —— by this Society of the 
valuable library of our late lamented member, Sir Francis 
Ronalds, is now complete. Our sorrow for his loss is tempered 





h of knigh on him, he says, “ This procedure may 
tend, in some small , to p te my endeavour to 
complete a much required electrical library, of which about 
10,000 books and other writings are collected, the fruit of 
many — search, and which I intend to bequeath or give 
to public use.” * 

his valuable collection of works will shortly be transferred 
to our rooms at Broad Sanctuary, and supplemented by tho 
complete copy of the Transactions of the Royal Society, 
recently ayer pe to us by Mr. Louis Crossley, of Halifax, and, 
by the gifts of others already promised or presented to us, and 
by our own purchases, it will form one of the most complete 
special libraries in the world. 

I can assure our members they will find the older writers, 
as well as the more modern ones, well worth their attentive 
perusal, and full of suggestive thought and experiment. 
Occasionally they will meet with surprises as regards priority 
of discovery. jae in my own cursory reading, I have been 
interested to observe that Galvani was not the first to discover 
the galvanic convulsions of the frog. That that elegant 
instrument, the Peltier electrometer, was an English inven- 
tion of the last century.t That Oersted was not the first to 
observe the influence of the galvanic current on the mag- 
netised needle.t That Wheatstone was not the earliest origi- 
nator of the electric balance, and that Thompson was not the 
first to use the instrument we familiarly know as the “ Mouse 
Mill,” or to perform the beautiful experiment of dropping 
zine filings through a copper funnel, in order to discover the 
difference of potential induced 7 two metals. 

I have now, tlemen, to t for the patience with 
which you have listened to my remarks, and to ask you all to 
lend your earnest assistance and co-operation throughout the 
year, in endeavouring to increase the influence and prosperity 
of the Society of Telegraph Engineers. 








FOREIGN AND COLONIAL NOTES. 

A French Railway ry gg experiments have been 
made at oe, —_ a new —— J. It is an 
apparatus which ena! &@ passenger pulling a cord to 
light a brilliant electric lamp on the lecemesitp drawing the 
train by which he is travelling. 

Duplex Telegraphy.—A duplex system of telegraphy has 
— cstablished between Sydney and Albury, Kew South 

ales. 


The St. \ go a puoretans tunnel - not 
to progressing with quite sufficient rapidity to 
satety the Swiss Federal Council. At the close of prenbee, 
1874, the tunnel had been pierced on the Goeschenen side to 
the extent of 5170 ft., and on the Airolo side to the extent of 
4190 ft.; that the masonry had been completed at the same 
date for only a comparatively short distance, and the council 
appears to be growing rather impatient at the comparatively 

Ww progress made. 

French Iron .—The exports of iron from France in: 
1874 presented a of 11 per cent. as compared with 
1878. There was however some improvement noticeable in 
the exports of December, as compared with those of De- 
cember, 1873. 


The Precious Metals.—The value of the gold extracted 
from the soil of the United States from 1848 to 1873 inclusive, 
is returned at 1,240,750,000 dols. Silver was produced in the 
same period to the value of 186,050,000 dole. Of the gold 
produced in the 26 years, 985,800,000 dols. was raised from 
the soil of California. 

Water Supply of Montreal.—From Montreal we learn that 
anew W gton engine was expected shortly to commence 
pumping, and fo supply 8,000,000 gallons daily. The city 
will then be supplied by pumps capable of giving 24,000,000 
gallons per dey, turbine vheels capable of giving 10,000,000 

ms per day, two steam engines capable of giving 

000,000 gallons fer dey, and the Worthington engine ca- 

ble of giving 8,000,000 gallons per day. At present, the 

ily water consumption of the city only amounts to about 
the last-named quantity. 

German Coal.—The value of the coal and lignites extracted 
from the soil of Germany in 1872, was not far short of 
20,000,0002. sterling. 


* It is believed that the ca 





contains a list of about 


talogue 
10,000 works and pamphlets, and that the library consists of 
about 5000. 


+ Milner's 7} on Electricity, 1783, p. 1. 
T Journal of Society of Arts, April 23, 1859. 
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THE UNDERGROUND RAILWAY, NEW 


(For Description, see Puge 161.) 
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COMPOUND AND NON-COMPOUND 
ENGINES. 
By Cuar.es E, Emery, New York. 
(Continued from page 134.) 

4. Economy of Steam as Influenced by the Size of the 
Cylinder.—It is a well-known fact that large engines 
are more economical per unit of power furnished 
than smallones. It is related that Watt was led to 
his invention of a separate condenser by observing 
the excessive quantity of steam yequived to operate 
a small model engine as compared with that found 
sufficient for engines of practical sizes—the vacuum 
being produced in both by admitting the condensing 
water directly into the steam cylinder. We have pre- 
viously called attention to the fact that Watt, in 
producing condensation in a separate vessel, only 
partially overcame the difficulty ; steam chilled by 
the performance of work being such an excellent 
radiator and absorbent of radiant heat as to cool the 
interior surfaces of a cylinder, upon reduction of 
pressure by condensation, even in a separate vessel, 
to a very material degree, if not to the same ex- 
tent as if the water were directly admitted to the 
cylinder.* 

The manner in which the loss takes place was dis- 


* The subject was treated in this manner ina lecture 
delivered at Sheffield (U.8.) Scientific School in the winter of 
1870-71, which never having been completely written out 
was not published. See experiments 





erence to 








‘Q 


— 














TUNNEL OPENINGS ON FOURTH AVENUE, 59TH TO 


cussed under the previous heading, and it is evident 
that the amount of heat transferred to waste in an 
unjacketted cylinder will, for a given range of 
temperature, vary as the amount of metal surface 
and inversely as the volume of steam exposed to the 
same, As the size of the cylinder is increased the 
volume increases in a more rapid ratio than the en- 
closing surfaces, hence the loss, relatively to the unit 
of volume and power, decreases as the size of the 
cylinder is increased,* 

(4A.) The minimum cost of the power, using a 
single engine without a steam jacket, was on the 
Bache (Table No. L., Exp. 13, line 46) 26.247 Ib. 
of feed-water _ horse power F hour, and on 
the Dexter (Table No. IL, Exp. 3, line 53) 
it was 23.857. Again, on the Bache, using com- 
pound engine and jacket on the larger cylinder, 
the cost was (Table No. I, Exp. 6, line 46) 
20.332 lb. and on the Rush (Table No. II., Exp. 1, 
line 53) it was 18.384 lb. The engine of the Bache 
was smaller than that of either of the other steamers, 
and, as shown, the cost was in both cases consider- 
ably more. We have already pointed out that the 
. relative performances for different methods of work- 
ing in one series correspond well with those shown 
by the other, such, for instance, as the saving of the 


* This statement has been demonstrated by numerous ex- 
periments, particularly those referred to in the foot-note on 








with 


radiant heat in preceding foot-note. 





the first page of the discussion, and may be confirmed by 
comparing the results of similar experiments in the two series 
herein discussed. 





75TH-STREETS. 


use of the steam jacket and the relative economy . 
due to a compound engine, but we now find that the 
actual costs shown in one series cannot be directly 
compared with those obtained in the other. 

It may be accepted as a general fact that an ex- 
ee made with one engine cannot be used 

irectly as a basis of comparison except for engines 
of similar size operated under similar conditions. 
The want of general information on this subject has 
often caused great misapprehension. Engineers have 
= eng one again made improper comparisons, and 
often have conscientiously drawn directly opposite 
conclusions from the same data, when neither side 
had access, to information sufficiently complete to 
refute the arguments of the other. 

(4B.) ‘Referring to the experiments under dis- 
cussion we find that the minimum cost of the power 
with the jacketted cylinder of the Bache, non-com- 
pound (Table No. I., Exp. 16, line 46) was 23.15 Ib. 
of water per horse power per hour, and that with the 
unjacketted cylinder of the Dexter (Table No. IL, 
Exp. 3, line 53) it was but 23.86 1b. Had there 
been but these two experiments to compare, many 
would naturally have held that there was little or 
no economy in the steam jacket, and it is only by 
having the extended series of experiments on the 
Bache with and without the use of jackets on the 
same cylinder, that we are enabled to prove that 
there is economy in the use of the j ; and 
by comparing experiments with engines of diffe- 
rent sizes to show further that the actual per- 
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formances of different engines are not directly 
comparable, while the relative performances for 
each engine, operated under different conditions, 
are properly comparable with similar relative per- 
formances of other engines. 

(4 C.) It should be here observed that in the 
above comparison of the results of experiments with 
the steamer Bache and of the revenue steamers, the 
former shows more inferiority than can be attributed 
simply to the difference in size, and we are of the 
opinion that it was due somewhat to the quality of 

e steam furnished by the boilers, The boiler 
of the Bache was constructed to give a high eva- 


poration, and the combustion was so slow that the | pe 


steam in the steam chimney received practically little 
heat from the escaping gases. On the revenue 
steamers, the boilers were made to develop the 
maximum power for a given space—the tubes were 
shorter, the draught freer, and the experiments bein 
tried at maximum power, the gases passed throug 
the steam chimney at a higher temperature than on 
the Bache, so that the steam was more thoroughly 
dried. It appears incidentally, then, that a boiler, 
with a less evaporative power than another, may, 
within certain limits, furnish steam of a better 
uality, and thereby produce increased economy in 
the engine. This is not fully demonstrated by these 
experiments, as both the size of the engines and the 
proportions of the boilers are different in the two 
series, but. that there is some such compensation 


TT probable.* 

In these riments, however, the higher evapo- 

ration in the boiler of the Bache more than com- 

pepeeies for the loss of efficiency.in the engine, the 
t results with the compound engine of the Bache 

and that of the Rush being as follows : 

















Bache. Rush. 
Table No. L, Table No. II., 
Experiment 6, | Experiment 1. 
Water rere used . 
per indica horse ‘ 
wer ues Dawe .»| (line 46) 20.832 | (lime 68) - 18.384 
ater evapo- 
rated pound Of, Aetorgss 0 
opal we”. ..} Cine 68) 0.131) {line 68) 7.549 
Coal consumed per in-|) Gra 
dicated horse power). 
perhour «, es! (line 49) 2.827 (line 57) 2.485 








The above table shows that while there may be 
an interesting subject (which we shall investigate 
further), aa to the compensation attainable in the 
engine by utilising the waste heat of a boiler with 
low evaporative power, the higher evaporation will 

bably, as in case, the better practically. 

poring to Table IL, nt 1, line 70, it. will 

be seen that with an evaporation of 10 Ib. of water 

pound of coal, a t attainable under the con- 

itions named, one horse power, would have cost 
but 1.838 Ib. of coal per hour. 

5. Beonomy of Steam as Influenced by the Steam 
Pressures Employed.—The investigations with which 
we have been associated show invariably that, other 
things being equal, the higher the steam pressure 
the greater the economy, The saving, however, 
decreases rapidly, using ordin engines, after a 

ressure of 80 lb. per square inch is reached, so much 
“ fact that it is doubtful if pressures in excess of 
100 Ib. would give a sufficient economy of fuel to 
counterbalance the extra expense in constructing 
and maintaining the boilers. We have little in- 
formation as to what can be done at pressures above 
100 Ib., with engines particularly designed for the 
purpose, and it is probable that a saving of space 
occupied by the machinery might in some cases 
warrant the use of very high pressures even with 
ordinary engines. Within the limits of common 
practice, the saving by the use of the higher pres- 
sures is very 
tion on the subject may be obtainec| from the ex- 
periments under discussion. We first examine the 
results due to using different steam pressures in the 
same cylinder. 

(5 A.) With the non-compound engine of the 
Dexter, we find (Table No. IL, line 76) comparing 





* It is to be regretted that the quality of the steam was not 
tested in all the experiments by means of a calorimeter. The 
writer previous to the trial of the Bache, developed and put 
in practice a very simple apparatus for the purpose, but it 


was thought that there was so much to be done in a limited | P’ t 
is that the average pressure carried for compound 


engines, even by careless engineers, is much higher 


time that the solution of the more important lems could 
only be attempted. ~ a 


important, and some valuable informa- | P 


Experiments 3 and 7, which show the minimum cost 
at the approximate steam pressures respectively 
of 70 Ib. and 40 Ib., that the power at latter pres- 
sure cost 20.73 per cent. more than at the former. 
This is at about the same degree of expansion, and 
therefore doing less work, with the less pressure. 
Were it necessary to do the same work, in the same 
cylinder, as is the case in practice, comparing runs 
8 and 9, we find the power would cost 33.24 per 
cent. more. 

5 “4 Experiments 13 and J7 on the Bache, 
Table L, 


31 lb. respectively, show a cost for the latter 29.6 
r cent. — than for the former. 
(5 C. the case of the compound engine of the 
Rush, Experiments 1 and 2, Table II., made with the 
steam pressures of 69 Ib. and 37 lb. respectively, the 
cost of the power at latter pressure is 20.18 per cent. 
greater than in the former. ‘ 

(5 D.) The results due to working steam of dif- 
ferent pressures in engines properly proportioned 
to give the maximum economy for the pressure used, 
involves questions discussed in the next title. Re- 
ferring, however, to the results shown above at 
(5A) and (5B), it may be observed that if the 
lower pressure of steam is to be used, it can better 
bedone in a cylinder proportioned as above indicated, 
and such was very nearly the case in the Dallas. 
Comparing Experiments 11 and 3 (Table No. I1.), 
where the power is nearly the same, we find (line 
76) that the power in the low-pressure engines of 
the Dallas cost 13.01 per cent. more than in the 
high-pressure condensing engine of the Dexter. 

(5 BE) Above at (5 A.), (5.B.), and (5 C.) are 
shown practical comparisons of the results due to 
reducing the steam pressure in the same engine, 
which furnish a basis whereby we may account for 
the fact that compound engines in practical use show 
larger relative economies, compared with simple 
engines, than we have ascertained by experiment. 
In high-pressure condensing engines, the pressure 
for various reasons is seldom maintained regularly 
at the point designed. This occurs from two causes, 
viz., carelessness of the operating engineer and the im- 

roper adaptation of the size of the engine to the work 
fe has to,do,; by the designing engineer. The latter, 
when true, as is too often the case, partially excuses 
the fault of the former, which subject is discussed 
in the next title.. It is true, howeyer, that.no 


matter for what pressure the engine is rm CN if 
considerable ex- 


asl geraguinll it wi ee, te 
, the operating engineer soon fin t hi 
engine works smoother with a lower pressure and 
less expansion, and naturally thinking, as is too 
often the case, that his duties are sufficiently 
arduous, lets his pressure fall or partially closes his 
throttle-valve and lengthens the cut-off for the most 
trivial excuses, until finally, notwithstanding his 
education and instructions, he really believes that it 
is exactly as well to work that way all the time. . 

The general prejudice against high pressure is in 
his favour, and it is not uncommon to have some- 
body on the vessel boast that their engineer can run 
with less pressure than somebody else, which is 
accepted as a matter to be proud of instead of being 
worthy of condemnation. To be sure the expense 
account for coal increases somewhat, but it is attri- 
buted to the falling off due to continued service. 
If protestations of owners that something is wrong 
are repeated, and direct orders given to work more 
expansively, the result generally proves a failure; 
sometimes through lack of interest, and numerous 
complaints about leaky boilers, &c., and at other 
times trials are made of higher pressures when the 
engine really has got out of order and no saving 
can be observed. It is a fact that if the pistons 
have become leaky it is as economical to use a lower 
steam pressure as a high one. The true remedy in 
such case is to refit the pistons and carry the pres- 
sure designed. We have of late, by the use of 
special arrangements, found no difficulty in keeping 
istons continuously tight at any pressure. 

(5 F.) With the compound engine, however, there 
are fewer mechanical difficulties in working high 
steam, and in most cases it is difficult to keep up 
the speed with low steam, For instance, examining 
Experiments ] and 2 with the compound engine of 
the steamer Rush, it will be seen (Table II., line 39) 
that the power at the lower pressure is much legs 
than with the higher (168.6 to pan gt the engineer, 
with an engine of proper size, would be obliged to 
increase the pressure to obtain sufficierit power to 
ropel his vessel at the speed designed. The result 





made at the steam pressures of 78 |b. and |, 


than in single cylinder engines, and increased 
economy due to the steam pressure is obtained in- 
dependent of that due to the difference in engines, 
and we may expect to find in practice, as is com- 
monly reported, that a compound engine operates 
with a saving of 20 to 25 per cent. compared with 
single engines using the same pressure, and that 
even more saving may be obtained when the single 
engine is greatly too large for.its work, as herein- 
after discussed. 
(To be continued.) 








PARLIAMENTARY PRIVATE BUSINESS. 
IN THREE PHASES, 
Tue Bit in THE Lorps. 
(Concluded from page 119.) 

OBJECTIONS to locus standi of petitioners are argued 
before the committee in the Lords, and require no 
previous notice to the petitioners, as they do in the 
Commons. This is a fair field, open to all comers 
with any kind of weapons, and hope is free to the 
faintest-hearted, Precedents are rampant here, but 
decisions do not always bear the stamp of unifor- 
mity. 

If any one ever takes upon himself the compilation 
of a book recording the decisions of Parliamen 
Committees, locus standi cases will probably be the 
straw that will break that camel’s back, 

But for our present purpose, the Bill must be sup- 

to be free of all objectionable points, and to 

ve passed the committee. It then becomes neces- 

sary to note other matters whichit contains, Among 
these, the working man again crops up. 

There is probably no topic in the whole range of 
debatable matter in this country that has caused 
more fussing and spouting than the so-called 
‘“‘ working man.” 

What with his patent-born capacity for adminis- 
tering the affairs of the country off-hand upon 
infallible principles, equally suited to either section 
of politics, on the one hand, and his total inability to 
pass a public-house with his week’s wages in his 
pocket, on the other, he has been battled about by 
admirers and detractors until one would suppose 
there cannot be much left of him to quarrel over. 

My Lords adopted him years ago in the capacity 
of a labourer, and a Standing Order that 
whenever fifteen houses, occupied by the labouring 
classes in any one parish or , were required to 
be taken for the purposes of the undertaking autho- 
rised by a private Bill, a statement should be de- 
posited in the Parliament Office of the particulars 
of such houses, the number of tobe dis- 
placed, and what provision was made in the Bill for 
remedying the inconvenience thus occasioned. 

This was all plain and straightforward enough. 
A statement was prepared embodying the particulars 
required, also affirming further that there was no 
provision in the Bill about them, and there was an 


end of the matter. Things went on very comfort- 


ably in this;way until the year 1865, when it seems 


to have occurred or been suggested to some peer that 
this might possibly be considered by fastidious 
cen as rather an off-hand way of treating such a 
tender subject, So the order was amended, insist- 
ing upon a clause in the Bill providing that eight 
weeks’ notice should be given, and certified by a 
magistrate, before any such houses were taken, and 
this has been the practice up to the present time. 

Previously to last session the Commons had dis- 
regarded this sacred individual ; but he now seems 
to be too much even for them, so they have passed 
a Standing Order that in addition to what is required 
by the Lords, a clause is to be inserted (if applicable) 
compelling the promoters to procure, within a time 
to be limited, sufficient accommodation for persons 
belonging to the labouring classes who will be dis- 
placed under the powers of the Bill, and the com- 
mittee is to report rr whether such clause has 
been inserted, and if not, why not, as the interroga- 
tories say. Whatdeep meaning may be hidden un- 
der the term “if applicable” time will perhaps 
reveal. 

When the Lords’ order was first much 
doubt and perplexity were occasioned as to what 
was meant by the labouring classes, and for some 
time the term was supposed to apply to field 
labourers only ; but when applications for London 
railways became frequent it took a much wider 
range, and now includes all artisans and mechanics 
who work for daily or weekly wages. . 

When the committee room is cleared for the deci- 
sion on the first case, a tremendous amount of 
waking up ensues among the persons in charge of 





the remaining Bills in the group, especially if the 
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Bill comes to premature grief, What with rushing 
frantically everywhere in search of counsel who are 
quietly perspiring under your nose near the com- 
mittee room door all the time, and besieging the 
refreshment stalls for witnesses—six people running 
on one errand, and five errands standing still wait- 
ing their return—chaos is come again with a ven- 

ce. But the proverbial cat that always falls 
upon its feet is present, and, like a good fairy, guides 
the proceedings so that by some miracle or other 
everything is ready for the second Bill by the time 
it is required, and so on throughout the group. 

Promoters of a private Bill do not always treat 
an adverse decision in the Lords with that respect 
which some people might suppose a section of the 
second estate of the realm ought to command, but 
immediately set themselves to raking up matter 
upon which to ground an application for recom- 
mittal of the Bill. 

This is generally labour thrown away, for even 
if the application be successful, we believe that in 
a search through the annals of Parliamentary 
business few instances could be found where the 
original decision has ever been reversed. Perse- 
verance is a virtue in Parliament as well as out of 
it. Some of the best paying railways in the 
kingdom were rejected on their first application, 
even after having passed the Commons. As before 
hinted, the perils that beset a Bill in the Lords 
have never yet been accurately fathomed, nor has 
any chart been invented as to their whereabouts for 
the guidance of promoters. The wheel of fortune, 
though its use is, to some extent, restricted else- 
where, goes round as freely as ever here. 

An old feature connected with the decision of the 
Lords’ committee on a railway Bill has pretty nearly 
died out, though probably only for want of food to 
subsist upon—we allude to Stock Exchange specu- 
lation. uring the railway mania of 1845, and 
for a considerable time afterwards, there probably 
was no surer road to ruin open to an enterprising 
man than this, and its followers were to be found 
among every class of those whose business or con- 
nexions brought them in contact with the Bill. 
From the promoters, through the professional men, 
down to the office boy, all were interested in the 
fluctuations of the money market, and (in proportion 
to their degree) affected by them. 

All railway Bills in former days began in the 
Commons, the Lords’ decision might, therefore, be 
considered as final, so when that committee passed 
the measure two events were expected to happen, 
the scrip or shares of the new company rose, the 
stock of the company with which it competed fell, 
thus chances were available to ‘‘ bull” in the one 
instance, and ‘‘ bear” in the other, 

At that time the electric <a was not in 
general use, consequently the fastest cabs that 
could be procured were in attendance to waft the 
embryo Peabodys to Capel-court; the great event 
was whispered to a broker, and liabilities that 
would buy up their and their families’ estates to the 
third and fourth generation were contracted in a 
few seconds. 

Others who had relied upon their own sagacity 
and operated befotehand (not a few these) followed 
the same errand, either to realise when successful 
or extenuate their loss if the reverse. 

The great evil of this disease is that a man (or 
boy) once smitten by it can never rest without 
dabbling in something. So when no railway Bills 
were being decided, many amateur capitalists burnt 
their fingers with any other hot irons that happened 
at the moment to be within reach. The present 
writer remembers the Australian Agricultural 
Mining Company as one of these. A report was 
circulated that gold to an enormous extent had been 
discovered upon the company’s estate, and the 
shares rose by hundreds. One of the afflicted left 
Westminster one morning about 1] o'clock to 
achieve riches by this short cut, in the afternoon he 
went again to learn the closing prices, and found 
that in the meantime he had lost 300/., or about 
two years’ salary. 

Many who then forsook the old methodical turn- 
pike road to competence through the parishes of 
industry and thrift to take a short cut across this 
alluring field, now live to deplore their fatal error 
in poverty of pocket and depression of mind. 
Although a provident legislature has crushed our 
gambling propensities in the penny line, those who 
desire to go the whole hog may prostrate themselves 
and be thankful that this chance is open to them still. 

Before a railway Bill passes into law it is well to 
remember that the text of it becomes adamant when 


the royal assent has been and extra careful 
attention is necessary to its perusal and examina- 
tion, Through the accidental omission of the word 
‘“‘ Company” in the incor ion clause of their 
Act, the present London, Brighton, and South Coast 
Railway Company was constituted under the name 
or title of ‘‘the London, Brighton, and South Coast 
Railway,” and was so referred to, with an explana 
tion, in every document executed by the poses 
for some years afterwards. The mistake has, how- 
ever, since been rectified by another Act. 

The Bill having passed the committee is reported 
to the House and ordered to be réad a third time, 
my Lords skipping the stage of consideration by the 
House followed in the Commons, 

Although up to this point we have referred to 
almost every detail attendant upon the career of a 
railway Bill, the most important feature of all has 
hitherto been omitted purely through uncertainty 
as to where was the fittest place to introduce it, 

So far as promoters of undertakings are concerned 
private Bill legislation appears to be concentrated 
into one focus, which is bottled up in a sanctum 
sanctorum of the House of Lords. This mysterious 
entity pursues its course regardless of all surround- 
ings from the beginning to the end of a Bill. The 
victim is seized immediately on deposit, searched 
through and through, scoured with model clauses, 
precedents, and original notions, then handed back 
to its natural parents with the departmental 
‘‘ observations ” circulated throughout its system. 

The motto of this authority, ‘‘Ah! would you 
dare?” haunts all the further progress of the Bill, 
and is down upon every interlineation clause or 
amendment inserted in it. 

It is from this quarter that the numerous muta- 
tions to which those hard-worked Parliamentary 
servants, the Subscription Contract and Chancery 
deposit, are so often subjected, principally emanate. 

preliminaries connected with the framing of a 
private Bill are shaped with this department steadily 
in view, and every clause in every one of the annual 
applications does homage to its autocratic power. 
The successful passage of a Bill through opposed 
committees of both Houses avails not here. 

It is generally supposed that the principles which 
govern the department are imbibed from the old 
millenium, and no one is —— of impugning or 
even understanding them who was not born and 
bred in that celestial period, Consequently we re- 
frain from expressing an opinion as to whether its 
anterior decrees stand out conspicuous for their 
adaptability to the circumstances they were intended 
to meet, or how far its mandates are stamped with 
unerring practical utility. 

Before proceeding to third reading in the second 
House, to which the Bill is referred, this power must 
be appeased. 

Their lordships are not at all behind the age in 
the way of House fees on private Bills, but come 
quite up to the mark of, if not a little over, the 





ried to the Commons for considerations. Here is 
the only instance in which the two Houses come in 
contact. on a private Bill, ‘These amendments are 
sometimes objected to, Then reasons are drawn up 
showing why. These reasons are considered in the 
bu House. Some of oom are admitted, and fur- 
er reasons are assigned for a g with the 
remainder, and the game of battledore and shuttle- 
cock is carried on until all the amendments are dis- 
posed of, Then the Bill is put to rest until the next 
royal commission day. 
he last stage to which the railway Bill is sub- 
jected is the “royal assent.” This is passed upon 
it (among eg the House of Lords before the 
Speaker of the House of Commons, who is sum- 
moned for the purpose by a man and a mace, 
technically termed ‘‘a message from the Lords.” 
Mr. Speaker then returns to the Commons, and re- 
ports the important fact there. The list of the 
Acts thus created is published in the Votes of both 
Houses next morning. ‘The railway when con- 
structed becomes in a certain sense the property of 
the public through the aid and for the benefit (or 
er of that section of it which subscribes 
the capital—and our task is completed. 


AMERICAN LOCOMOTIVES AND 
ROLLING STOCK. 

In November last (vide e 415 of our last 
are we published an abstract of a paper on 
“‘The Pennsylvania Railroad,” which had then been 
just read before the Institution of Civil Engineers 
L bogs Charles Douglas Fox and Mr. Francis Fox. 

is paper and the a of the discussion upon it, 
as published in the Minutes of the Proceedings: of 
the Institution, are now before us, and we pro 
to direct the attention of our-readers to some points, 
relating to American locomotives and rolling stock, 
dealt with in this paper and discussion, and which 
appear to us worthy of special notice. 

As stated in the abstract of Messrs. Fox’s paper 
to which we have already referred, great importance 
is attached, on the Pennsylvania Railroad, to uni- 
formity and interchangeability of parts, there being 
but seven classes of locomotives (designated by the 
first seven letters of the — altogether, and 
there being in reality but three well-marked types, 
namely, the engines with four-coupled wheels and 
a four-wheeled truck, the engines with six-coupled 
wheels and a four-wheeled truck, andthe shuntingen- 
gines with six-coupled wheels and no truck, The last 
named engines are tanks ; the others, with the excep- 
tion of the ballasting engines Class G, are all provided 
with a tender of uniform pattern, this tender, which 
is mounted on two four-wheeled trucks, ing 
2400 gallons of water, 6800 lb. of coal, and weighing 
loaded 46,7001b. In the present article we propose 
to confine our attention to three of the types of 
engine only, namely, Classes A, C, and D; Class ‘*A” 
being the stan four-coupled passenger locomo- 
tive used on the middle an Philad elphia sections 

















— Class “ A.” Class “ C.” Class “ D.” 
ft. in. ft. in. ft. in. 
Diameter of cylinders ... ia a Lo 
Stroke ove me ne fe eee 2 0 a. 1.2 
Transverse distance between centres of cylinders ... aj}. ae . = 
Diameter of coupled wheels ove seb eco ove 5 7 5 1 ee 
» truck wheels eee edo ° 2 6 sacs 2 4 
Distance between centres of truck wheels ... eee ove ,.s ae eg 
»» from centre.of truck to centre of front coupled wheels] 1l 78 11 1g 8 & 
» betwen centres of front and second coupled wheels ... 8 0 8 6 5 0 
», | between centres of second and third coupled wheels ... eee one ae 
Total wheel base Jes ese ose eee one 22 5§ 22 5§ 23 68 
Distance from centre of trailing axle to back of firebox casing... =. ee tem 
Length of firebox casing ... ove wh is be 6 4 6 10 5 8 
a boiler barrel... ons oe eee 18 114 13 é 15 8 
Diameter 3 nip oon tis ies a 4 2 4 4 2 
Length of firegrate ae sete ats oe 5 65 6 Of 5 64 
Width Po es eee o * $s. & eae | | 2 ii 
Number of tubes ta ° 143 161 119; 
Length by ass ns eee ons ‘ 11 0} 11 0 2 
Diameter ,, outside ... ee oe eve 0 2% oa 0 
Weight in Working Order : Ib. Ib. Ib: 
On truck a axe 26,600 25,600 20,800 
»» 1st pair of coupled wheels 23,400 23,200 18,000 
x 2nd ” a ue ‘is si 22,000 22,600 18,300 
” 3rd » ” eee eee ove aee eee 18,200 
Total a. ae one 71,900 71,300 76,300 














Commons in that respect, It is not so easy, how- 
ever, to ascertain how the total is arrived at in their 
case as in the other, because pretty nearly the whole 
amount seems to be lumped at second reading. 
When the Bill has been read a third time in the 
Lords, the amendments made in that House are car- 


of the line, Class ‘‘ C,” the four-coupled local freight 
and passenger engine, which is stated by Messrs. 
Fox to be the ‘‘ most efficient passenger locomotive,” 
and Class ‘‘D” the standard ten-wheeled engine 
with six-coupled wheels. The principal dimensions 
of these three classes are given in the above Table. 
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ony yp ere and that would stretch 30 per cent., 
and i 


e found no in keeping to a uniform 
standard strength with 5000 lb. per square inch. 

On the P lvania Rai as on other 

American lines, the trucks or bogies are almost 


universally ee with chilled ar eey —. The 
wheels, 33 in. in diameter, ‘or passenger 
carriages, weigh about 525 Ib., and cost about 4/. 
Their average life, when not damaged by brakes, is 
given by Messrs. Fox as at least 100,000 miles, the 
cast iron of which are made having a 
tensile strength averaging nearly 14 tons, and some- 
times reaching 18 tons persquareinch. The engine 
driving w are also of cast iron with hollow 
spokes, and fitted with steel tyres, . in the 
case of the shunting engines on which chilled tyres 
are used. It is a common practice to counterbalance 
the hollow-spoked ae wheels by running lead 
into the spokes, but in the course of the discussion 
it was stated by Mr. Worsdell that this mode of 
counterbalancing gave trouble, the lead becomin 
loose, A singular cause of failure in a hollow spok 
wheel was mentioned by Mr. Worsdell, water em- 
loyed to cool the tyre having entered the spokes 
frrough unclosed core holes, and being subsequently 


frozen in winter, it expanded and cracked the spokes 
longitudinally. 

e chief types of rolling stock in use on the 
Pennsylvania Rai are shown by the two-page 


engraving which we publish this week, and on which 
the weights and capacities of the various vehicles 
are fully stated. All the cars are carried on two 
four-wheeled trucks, the trucks of the passenger 
ears weighing about 6400 lb., and those of the 
goods cars about 4625 lb. each. The axles of the 
passenger cars are of English soft crucible steel, and 
are rough turned. They are 4 in. in diameter at the 
centre, 4} in. at the wheel seats, and have bearings 
7 in. long by 3} in. in diameter. In the ordinary 
| age cars each journal carries about 4000 lb. of 
ead, and a maximum of 1000 Ib. of live load, while 
on the Pullman palace cars with six-wheeled trucks, 
the total load per journal is about 600 1b. less. The 
standard test for the axles is as follows: Out of 
every lot of 50 axles one is taken at random, and 
placed on supports 3 ft. , and when thus sup- 
ported, it must bear without breaking five blows 
on its centre delivered by a weight of Toso Ib. fall- 
ing 25 ft. Some of the axles stand a vastly higher 
test than this. The Pullman Palace Car Company 
run on the Pennsylvania Railroad no less than 170 
of their cars, of which the cost is on the average 
$000/. each. The mileage of each of these cars 
averages 120,000 miles per annum, and they weigh 
26 tons, and are each provided with 24 double 
berths. In practice, however, two persons rarely 
sleep in one berth, so that the weight per passenger 
is practically 21} cwt. In the discussion on Messrs, 
Fox's paper several s' ers commented upon the 
t amount of dead weight of the Pullman cars, 
ut the subject of dead weight, and how far it is 
justifiable to incur it in furnishing luxurious travel- 
ing, is one into which we cannot enter here, Of 
the Pullman cars which have been introduced into 
this country we shall have something to say in an 
early number, 

The ordinary passenger ears on the Pennsylvania 
Railroad are oe by ordinary coal gas compressed 
to about 300 lb. per square inch, and carried in 
tanks beneath the bodies of the cars. Each car 
carries enough gas to supply for twelve hours four 
burners consuming 6 cubic feet per hour, and one 
burner consuming 3 cubic feet per hour. The heat- 
ing of the cars is effected by warm air distributed 
by passages under the seats, this air being heated 
by stoves at each end, fed with anthracite coal, and 
arranged so that the motion of the train causes a 
draught into the stoves. The Westinghouse brake 
has been in general use on the Pennsylvania Rail- 
road for several years, and Messrs. Fox state that 
it works well in all temperatures, and is not liable 
Besides the chief f rolling stock f 

ides the chief t of ro 8 or the 
Pennsylvania Sabaek ea two-page engraving 
this week includes views (see Figs. 10, 11, and 12) of 
a snow plough used on the Grand Trunk Railway of 
Canada, and described by Messrs. Fox in their 
paper. This snow plough, which is 30 ft. long, 
ft. 7 in, high to the top of the plough, and 1} ft. 
high at the hind part, is mounted on two four- 
wheeled trucks, and its general arrangement is 
clearly shown in the engravings. 

We have now ctnedaied our review of such parts 
of Messrs. Fox's in i , and the dis- 
cussion which followed it, as to locomotives 





and rolling stock. With the other points of Ameri- 
can practice entered into in the paper we cannot deal 
here, but it is possible that we may have something 
to say about them on a future occasion. 


LITERATURE, 


ar ne Vienna Universal Exhibition of 1873. London : 
E. Eyre and William Spottiswoode, 1874, Parrs 
IIL, iV ond Appentia. [Price Us. 3d., 3s. 10d., and 6s.) 
Tue third part of the Official Reports is a thick one, 
comprising no fewer than 659 pages, of which 289 
are occupied with further reports of the jurors as 
follows : 

1. On the Influence of International Exhibitions. 
2. On the Characteristic Features of the Exhibition 
Buildings.- 3. On Pottery and Porcelain. 4. On 
Glass. 5. On Small Wares and Fancy Goods; and 
6. On Educational Appliances. 

Of these Professor Archer has contributed no less 
than three—the first, the third, and the fourth. 
That on the Influence of International Exhibitions 
is a very brief contribution, which, for any value 
it adds to the report, might as well have been 
omitted. An interesting appendix, however, is 
added to it by Mr. Hugh W. Sweny, comprising a 
list, not complete, however, of the acquisitions of 
Museums of Art and Industry by purchases and 

ifts, and the sums expended on this account at the 

ienna Exhibition. From this statement we learn 
that Austria purchased articles to the extent of 
7000/., France to the extent of 5/., Germany 7280/., 
Great Britain 1100/., the whole of which was spent 
on account of the Edinburgh Museum. Russia ex- 
pended 754/., and the United States 99/. 

Mr. Archer’s reports on — and glass are 
both of them excellent, and contain undoubtedly 
the most complete information on the present con- 
dition of theseindustries in Europe that has ever been 
officially collected, and he deals not only with the 
exhibits, but with the modes of manufacture, and 
in some cases with the factories themselves. 

Sir Digby Wyatt’s report on the Characteristic 
Features of the Buildings is also a contribution full 
of interest and value. e author commences it by 
a general description of the arrangement and con- 
struction of the Exhibition and its principal build- 
ings, and then proceeds to review the history of 
exhibitions, commencing with the periodical fairs at 
Leipsic, commenced in 1458, He afterwards devotes 
some space to the consideration of the ‘“ greatest 
drawbacks to structural excellence in the past,” 
and the elements of success and non-success at the 
Vienna Exhibition. Amongst the former he includes 
the geographical arrangement of the exhibits, the 
immense variety of the buildings in the grounds, 
embracing as they did representative domestic archi- 
tecture of all nations, the lavish expenditure of the 
foreign sovereigns and their suites who crowded to 
the Exhibition, the convenient arrangement of the 
offices and bureaux, the facilities for communication, 
and the satisfactory manner in which the managing 
staff and — discharged their duties towards 
every one. e suspect that Mr. Digby Wyatt is 
satirical here, he could scarcely have implied such a 
compliment seriously. 

On the other hand the elements of failure accord- 
ing to the reporter, were chiefly as follow: It was 
laid out on too ape scale, and though so vast, was 
inelastic, the building was closed at night by means 
of iron shutters, which brought inconvenience tomany 
visitors who were uainted with the regulations, 
and, crowning cause—here Mr. Digby yatt is 
satirical again—much ‘‘mock modesty” wasdisplayed 
in regard to the retiring rooms of the Exhibition, 
The real causes of failure were doubtless that the 
scale of the Exhibition was too vast, that the 
expenditure of an incompetent management was 
extravagant beyond measure, that at the moment 
when prosperity was most needed, Vienna became 
bankrupt, that many thousands were deterred from 
visiting the Exhibition on account of exorbitant 
charges, and that a greater number were frightened 
from going by exaggerated accounts of epidemic. 
But with all these drawbacks, which together made 
the undertaking a huge financial failure, in one 
sense the Exhibition was a grand success, 

Mr. Fussell’s report on Educational Appliances is 
an important one, and would be much pleasanter as 
well as more useful reading if the author had de- 
voted a little less space to the adulation of Dr. 
Leitner, of whom he appears to be a devout hero- 
a We can have no fault to find with Mr. 
F ‘or this devotion, and doubtless a certain 





section of the public are indebted to Dr. Leitner, 
and his collection of Bactrian coins, Himalayan 
beetles, and so forth, are probably curious if not 
valuable, but why Mr. Fussell should have been 
allowed by the editor of the reports to devote page 
after page to Dr. Leitner’s Indian career we do not 
understand—the report is quite long enough without 
being burdened with superfluous and comparatively 
useless matter. 

Two short essays by Mr. H. Willoughby Sweny, 
the one on the Buildings in the Park, and the 
exhibits in the Rotunda, follow Mr. Fussell’s report. 
The former of these is written in a sprightly style, 
and conveys to the reader a fair idea of the almost 
endless variety of architecture which the gardens 
of the Exhibition contained, of their fittings and 
inhabitants, as well as of the restaurants of every 
class and nation there collected, The latter is little 
more than a list of the heterogeneous exhibits which 
crowded the Rotunda, and which mixed together 
without order and without skill, utterly ruined the 
effect of the finest portion of the Exhibition. The 
remainder of this volume is occupied by various 

pers contributed by Mr. W. H. Maw and Mr. 
aw Dredge, and which correspond to those 
already noticed as forming so large a part of the 
second volume of the reports. These poo in this 
third part are upon the Exhibition Buildings, Brick- 
making Machinery, Building Materials, pts and 
Steel, Civil Engineering, Educational Appliances, 
Science Exhibits, and miscellaneous objects. 

With a very few words we may dismiss the fourth 
and final volume of this series of reports. It is of 
about the same bulk as its predecessors, and though it 
contains only two reports proper, those by Mr. H. 
Vizetelly on Wine and Beer, and by Mr. T. Phillips 
Bevan on Food Products, there are some carefully 
written and valuable papers on additional exhibitions 
contributed by Lieut. S, H. Anstey, R.E., and which 
we must mention, although they do not come within 
our field of criticism, ‘They refer to the Inter- 
national Horse and Cattle Shows, as well as those 
of the cattle, sheep, and pigs. These contributions 
contain evidence of much careful examination and 
criticism. 

Finally we have the reports of the three Con- 
gresses held in Vienna during the time of the Ex- 
hibition, the most important of which is that one on 
International Patent Rights, to which Mr. T. 
Webster, Q.C., has added an appendix. The two 
others—the Flax and the Yarn Congresses—were 
of minor importance. 

As an appendix to the four volumes of reports, 
the British Commission have issued a collection of 
lithographs on a large scale showing the space oc- 
cupied by Great Britain in the Industrial, the Ma- 
chinery, and the Agricultural Halls, and’ plans of 
the British Commission Offices and Workmen’s 
Cottages. These lithographs are also interesting 
asa record of the arrangement of the English ex- 
hibits. 

Taken as a whole, and possessing as it does many 
faults, this Report of the British Commission must 
be regarded as a successful issue of their labours at 
Vienna. The faults of the work are those due to the 
force of circumstances—to want of co-operation, to 
want of funds, and as far as the reporting members 
of the jury were concerned, to wantof time, It has 
been advanced against the Commission, that the 
publication of a non-illustrated technical report is 
almost useless. Of the grave inconvenience of this 
deficiency we willingly admit the force, and we are 
sure that the Commissioners themselves freely re- 
cognised it. But they had no means to publish an 
illustrated report, and this deficiency has been 
partially atoned for by the publication of the atlas of 
plates accompanying the technical papers on special 
subjects, to which such of the jurors’ reports as deal 
with engineering exhibits, serve as introductions. 

We repeat that the British Commission—re- 
presented by Mr. Phillip C. Owen as its active 
representative—has done well in this its concluding 
work, and deserves the thanks of all interested in 
arts and manufactures. 








GERMAN MINING AND IRON INDUSTRIES. 
Report from the Engineering Offices of Franz 
Burreensacu, Dusseldorf. 

Dusseldorf, Feb. 20th, 1875. 
THE results of the balance-sheets of the various com- 
panies, published at the beginning of the year, and already 
noticed by us, are becoming more and more evident, the 
shares of the best associations, such as the Phenix, Bochum, 





and others are already far below par, and are still falling. 
The forced sales of stock now constantly made, precipitate 
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this downward progress, the end of which no one can 
foresee. The reassuring promises made in the Prussian 
Parliament have had no influence, and the frequent speeches 
made in public by men occupying prominent positions in 
industrial undertakings contribute to the general depressing 
effect. Thus the chief director of the Bochum Company, 
in describing the present unsatisfactory condition of the 
iron and steel trades, throws the main blame upon the 
German Government. Germany has opened its frontiers for 
free import, before Belgium, Austria, and especially France, 
which pays even a premium upon exportation, have 
removed the duty upon iron, so that the German market 
has become a point of attraction for the production of all 
other countries. He considers that this circumstance, taken 
in connexion with the extravagant increase in freights, 
must in the end—and quickly—ruin the home trade. He 
even said, “I do not consider it necessary to draw a picture 
of the desperate state of our iron and steel industries, any 
one living in Rhenish Prussia and Westphalia can judge of 
it for themselves, but I may say that I claim for the 
Bochum Steel Works, which I have had the honour to 
manage for twenty years, that it possesses the best reputa- 
tion, and is able to compete with any other works ; but I 
have no prospect for it in the future, and I doubt even if 
it will continue to stand, unless the present duties are 
entirely abolished.” He also complains that the Govern- 
ment turns a deaf ear to the propositions of those chiefly 
interested in this important matter. 

Such speeches as these cannot but produce a disastrous 
effect. The reduction of duties may have been effected too 
soon, but this cannot account for the existing state of 
things, and some of the most important causes must be 
looked for nearat hand. Amongst them may bementioned 
extravagance in working, and improvident general ex- 
penditure, which have burdened the works with an excessive 
capital. Wages will have to be greatly reduced, and more 
work must be obtained from the men themselves, the latter 
having decreased as the former were augmented; finally, more 
economy must be practised in obtaining minerals, and care 
must be taken to supply a better quality of coal to con- 
sumers. 

There is little doubt that in Germany the introduction of 
the Bessemer process has greatly affected the iron industry. 
The country produces but little ore suitable for the process, 
and large quantities have to be purchased from Algeria and 
Spain at a great expense, and thus the native production 
becomes too costly. At present-there are no signs of the 
present year proving prosperous, many works have not yet 
resumed operations, and on the slightest demand tenders 
pour in onall sides. The best business done just now is in 
wire and plates, while the pipe founders also are well 
employed. 


BLAKEY’S FIRE DETECTOR. 

A stMPLE, cheap, and effective arrangement for the 
instantaneous detection of fire has just been brought before the 
public by Messrs. Elias, Druitt, and Co., of 63, Hatton. 
garden, It isknown as Blakey’s fire detector and indicator 
(Lewthwaite’s patent), and the arrangement consists of a 
wire, which may be carried through any number of rooms, 
one end being fixed and the other connected with an 
alarm bell. The wire, however, is not continuous but is 
broken in every room, the ends being connected by a strip of 
gutta-percha 4 in. long. This material melts at a tempe- 
rature of 110 deg. Fahr., so that on a fire breaking out in 
any one room the gutta percha extends, and the wire being 
drawn out either by a weight or a spring in the alarum the 
bell is sounded and the alarm of fire thus given. In order to 
indicate in which room the outbreak of fire has occurred the 
ends of the wire between which the gutta-percha detector is 
placed are linked together with a metallic chain. Thus 
upon the extension of the detector by heat the wire is only 
lengthened to the extent of the chain, the length of which 
varies with each room. In connexion with the alarum is 
an index to which the wire passes, and in which it is 
terminated with a weight, and the distance to which this 
weight falls registers on the indicator the room in which 
the fire has taken place. 
that of a small box, which contains the strip of gutta-percha, 
a train of clockwork, and an alarm bell, so that it may be 
hung up in any room. A good electrical arrangement has 
also been worked out, and where electrical bells are in use 
the detector can be applied at a very small cost. There are 
also arrangements for ships, mills, theatres, and other large 
buildings varying in detail, but on the same principle, 
which, so far as we have seen it tried, has answered perfectly. 














THE INSTITUTION OF CIVIL ENGINEERS, 
At the thirteenth ordinary meeting of the session 1874-5, held 
on Tuesday evening, the 23rd of February, Mr. Thos. E. Harrison, 
her —— chair, — ene a. —_ the first of which 
was on “The Working of Railways,” r. George Find] 
Assoc. Inst. .E. one woe iat 
3 Tue Workine or Rattways. 
Railway traffic had developed during the last twenty-five years 


to an extent such as could never have been anticipated, far out- | be 


froming the means which originally sufficed for its accommodation, 
his had called for the greatest ingenuity and ability of m 

ment, and of engineering skill, in order to admit of the business 
being conducted with order and re; ity. The primary diffi- 
pe Reto railway management had to contend with was in 
working fast and slow, light and heavy trains, all on the same 
line of rails, representing, when in motion, an enormous weight 


Another form of this detector is | sa! 





and momentum, to be controlled under the most varying conditions 
of weather and temperature, and the manner in which the service 
was carried on, when fally understood in all its details, reflected 
the greatest credit upon the railway staff generally. To solve 
this difficult problem, the first essentials were a poe permanent 
way, efficient and powerful engines and rolling steck, proper 
signalling arrangements, and the speaking and block telegraph, 
together with a trained and qualified staff of servants, and these 
requirements the leading railway companies spared no pains to 
secure and maintain. The London and North-Western Railway 
was divided, for purposes of superintendence, into several sections, 
each under the pang of a responsible officer. ‘The greatest pos- 
sible attention was paid to the training and organisation of the 
staff, the leading principle being to recruit the service from young 
lads, who, by the time they reached manhood, became qualified to 
undertake the most important duties, while promotion was based 
upon a system of selection from the ranks by merit, irrespective 
of length of service. The total number of servants employed by 
the London and North-Western Railway Company was 40,000 
men, of whom about 16,000 were engaged in the actual working 
of the traffic. 

The London and North-Western Company had a system of 
1960 miles of railway (including lines worked and leased); the 
number of engines was 1935, the number of carriages 2722, and 
of wagons 39,581. The train mil for the year ending June, 
1874, was 30,558,522; the number of gers carried, 
42,511,777; the weight of goods, 24,292,894 tons; and the 
revenue, 8,768,2417. To illustrate the extent to which the 
passenger trains had increased in weight, the 5 p.m. express 
train from Euston, which in 1863 weighed 104 tons, had in 1872 
grown to 212 tons, this increase of course necessitating larger and 
more powerful engines, a more substantial permanent way, and the 
use of steel rails, The passenger traffic was worked by four 
classes of engines, of which the Latins features were as follows: 
—‘The Lady of the Lake” class, with cylinders of 16 in. 
diameter, a driving-wheol of 7 ft. 6in., a heating surface 
(including firebox) of 1068 sapere feet, and weighing in working 
order 27 tons 5 cwt.; the “ Big Bloomer” class, with a cylinder 
of 16in.; driving-wheel, 7ft.; heating surface, 1166 ft., and 
weighing 30 tons 16 cwt.; an engine having a cylinder of 17 in., a 
driving-wheel of 5ft. Gin., a beating surface of 1074 square 
feet, and weighing 31 tons; and one with a cylinder of 17 in., a 
driving wheel of 6 ft. 6in., a heating surface of 1083 square feet, 
and weighing 324 tons. Hitherto express passenger trains had been 
worked by ~—_ engines of the two first-named classes, but it 
was now thought better to employ, for the heavier expresses, a 
coupled engine of the last-named type. ‘The speed of coal trains 
was limited to 16 miles an hour, and these trains were worked by 
an engine specially constructed for the purpose, having a diameter 
of cylinder of 17in.,a driving wheel of 4ft. 3in., a heating 
surface of 1074 ft., and weighing 29 tons llewt. The company 
had adopted for their express passenger and suburban trains a 
modification of Clark's friction brake, suggested by Mr. F. W. 
Webb, M. Inst. C.E., which was found to be effective, but so 
powerful an agent not being required for the stoppage of trains, 
under ordinary circumstances, it was only made use of in cases 
of emergency, and subject to regulations expressly laid down for 
the guidance of the guards and drivers. 

The author exhibited a diagram illustrating the theory of a 
time-bill with trains regularly appointed torun at different rates 
of speed, and with specified stations and sidings for them to 

ass each other. Ifthis could be realised in every-day practice, 
it would be the perfection of railway as but from the 
varying circumstances of the traffic such a result could never be 
absolutely attained. The first great object of importance, upon a 
well-regulated railway, was to keep a clear road for the passenger 
trains, with a view to their punctual arrival; but though much 
was achieved in this direction, and the average of. unpunctual 
trains was small, there must always be some amount of irre- 
gularity, especially at certain seasons of the year. But this did 
not necessarily involve a departure from safety, to secure which 
the most careful arrangements were made for shunting goods 
trains off the main line, so as to leave a clear road for passenger 
trains, and for the free use of the telegraph, to keep all parties 
fully advised of the running of the trains between one stoppin 
place and another. At most of the important junctions oat 
stations, the precise margin of time was laid down within which 
goods trains might leave in advance of passenger trains. On 
the occasion of the royal trains running to and from Scotland, all 
these precautions were redoubled, the line being cleared thirty 
minutes before the train was timed to any given point, and 
nothing being allowed to follow for fifteen minutes after. On 
these occasions the train was also preceded fifteen minutes 
in advance by a pilot engine, and every other means that 
experience could suggest was made use of in order to secure 


ety. . 
Avother great difficulty in working the goods traffic arose from 
the necessity of marshalling the wagons into trains, and the 
trains into station order, at the large terminal stations and 
junctions. For this purpose many different plans had been 
tried, with a greater or less amount of success; but Mr. 
Footner, M. Inst. C.E., an officer of the London and North- 
Western Company, had recently devised a system of sorting 
sidings upon what he had called the ‘‘gridiron” principle, 
aed was hoped would, to a great extent, cope with the 
difficulty. 

The ; d with which the goods business was transacted was 
vemanitabte, the day of twenty-four hours sufficing for the col- 
lection, transit, and delivery of goods between all the important 
towns cf England and Scotland; while in France, the period 
allowed by law for the transit of goods for an equal distance, 
varied from four to eight days. This result had been largely 
contributed to by the system of through rates and throug’ 
booking, originated and developed by the railway clearing 
house, an institution in praise of which too much could not 

said. 


The author, in conclusion, referred to the occasional disasters 
in the conduct of railway traffic, which, no doubt from their 
nature, were serious and alarming to the public. Few persons 
felt, however, their consequences more keenly than those most 
intimately connected with the working of railways: and the 
public were far from realising the ever-increasing care 
anxiety of the executive, and the watchfulness and activity of 


the staff, necessary to carry on so wonderful a business as that of 
this great country. 
On Sorting Rartway TRAINs BY GRAVITATION. 
The een peer Tae was “On —— Railway Trains by 
Gravitation,” by Mr. William Cudworth, M. Inst. O.E. 
The growth of the railway system, and the multiplication of 
and intersecting lines in a mining aud manufacturing 
country like Great Britain, had v4 into prominence fmong 
railway managers the question of the proper marshalling o' 


mineral and goods trains. As a contribution towards the 
elucidation of the su the sorting sidings on the Darlington 
section of the North- Railway were described, this section 


eae feng mineral traffic, and consisting of an assemblage of 
branch lines, upon which the work of collection and distribution 
was of an intricate character. 

At Shildon the necessity for sorting had been felt from the 
early days of the railway, and a group of sidings, without much 
preconceived plan, had consequently been laid down by degrees, 
as occasion required, upon the site of the present sidings, the 
a of the railway favouring the movements of the wagons 

gravitation. But about the year 1865, the rapid increase of 


e traffic led to a com ive plan being adopted, adequate 
.to the wants of the The existing groups of sidings were 
accordingly carried out by the author as eng on the Dar- 


lington section, and completed about four years after the date 
mentioned. 

The method of passing a train through the sidings was then 
described, and it was explained how complete trains were mar- 
shalled and forwarded to their destinations. In an average 
day’s work of twenty-four hours about 2000 trucks and wagons 
were sorted and despatched. Thus from 6 a.m., December 9, 
to 6 a.m., {December 10, 1873, 2254 trucks were sorted, and 
780 chaldron wagons, received in ninety-four trains. The number 
of shunts, corresponding with the number of parts into which the 
trains were se was 691. During the busiest part of the 
day, from 2 p.m. to 4 p.m., 576 trucks and 196 wagons were 
sorted, after being separated into 128 parts or “sets,” averaging 
six trucks or wagons in each. The aggregate length of single 
line in these sidings was upwards of 10} miles; and the space 
covered was about 16 acres. 

Though the trucks, upon the whole, ran freely by gravitation, 
there were bad runners as well as runners, the former 
being most frequently found amongst those owned by private 
parties. The superiority of the North-Eastern Company's 
trucks in this respect was attributed in some measure to the 
axles being lubricated with oil, besides having the usual supply 
of grease, the axle-boxes being constructed so as not to embrace 
the lower half of the axle, but to leave it free for lubrication. 
Simultaneously with the ge of each train, the trucks in it 
underwent an examination, and any of them unfit to travel 
were removed to a siding set apart for damaged trucks, The 
annual cost of the operation was 5126/., or little more than 4d. 
per ton of minerals conveyed, The average gradient of the 
railway was 1 in 128; it was steeper te the upper part, 
and flatter opposite the lower part of the sidings, In the 
sidings themselves the steepest was near the upper end, 
and was 1 in 114 and 1 in 100, and the flattest part 1 in 126. 
In the sidings now in course of construction at Newport the 
gradient was a uniform one of 1 in 110, except in three places 
where 1 in 100 was adopted, fur the purpose of giving greater 
initial speed to the “set” of trucks about to be sorted. 

There was also near Shildon an assemblage of sixteen sidin 
opposite the upper part of those already mentioned, but on the 
other side of the main travelling lines, principally for the re- 
ception and sorting of w chiefly empty, going in the 
contrary direction, or towards the collieries. The cost of work- 
pe avr sidings was, in the 1873, 40887. The number 
of trucks passing through them exceeded by about two hundred 
per day the number passing through the sidings first referred to, 
the di ce being occasioned by empties from the west side 
of the island returning to the collieries, vid Darlington and 
Shildon. Much of the sorting of empties was rendered neces- 
sary by the trucks being owned by fifty or sixty different 
parties, each of whom consigned his trucks to some particular 
colliery. The length of these sidings was at present 5} miles, 
and the land covered by them upwards of 7 acres. 

The sidings for which preliminary works were in 
near Newport, between the towns of Stockton and Middles- 
brough, were intended for the collection, sorting, and marshall- 
ing in trains of the uce of the iron-making district of 
Cleveland. The site selected for them having been formerly the 
foreshore of the river Tees, and the travelling lines being nearly 
on a level, the elevation required to perform the sorting by 

avitation would be obtained by an embankment containin 

50,000 cubic yards of material. The land to be embanke 

being contiguous to the blast furnaces of Messrs, B. Samuel- 
son and Co., and convenient for the deposit of slag; the bulk of 
the embankment was being formed with it by that firm without 
cost to the railway company. The vate, Mee be performed 
by locomotives, unaided by gravitation. @ gradient from the 
upper end to the middle of the train sidings, would be a 
uniform one of 1 in 110, except in three places, where, to insure 
a greater initial velocity, 1 in 100 would be introduced. The 
aggregate length of the sidings would be 8 miles, and the land 
occupied about 13 acres. The — — and 1n progress 
at Shildon and at Newport, sufficiently indicated the importance 
attached by the directors and officers of the North-Bastern 
Railway Company to a thorough sorting of trucks prior to the 
starting of a train; and the author submitted that all sorting 
operations, whether performed at the commencement, during the 

or at the end of a journey, ought tobe on in 
sidings provided for the purpose, and so free the main line from 
obstruction involving delay and risk of accident. 


On Rartway Sratistics, 1873-4. 

The third pee read was “On ciey | Statistics, 1873-4,” 
by Mr. John Thornhill Harrison, M. Inst. C.E. 

This was a sequel to a former communication on the same sub- 
ject, presented five years ago. The statistics of railway income 
and expenditure in 1873 were com with ‘those'of 1868-9, 
with a view to more the effects of the altered 





and | policy towards oF nape ng ee a the lessons taught kone 


experience, and the policy lessons suggested for future 








160 


ENGINEERING. 





[ Fes. 26, 1875. 








THE UNDERGRO 


ND 





een 
= o=ems 


ty Ye Sane: 1 
Wil a 






































<== _= Bory 
O° int Dit OM asi ME LS: Ge FET 
i , Tne LOT PL LLP OPO OTE prigcigiekt pt Fafeny tera et ee ‘ 
— —- — = = : -—= — ee 
re UG he do A 4 
; i , 
ys 
— ‘e Lif 
- . ik 
. » 
& ++ 
1204 8.0" KT 70 











an on \ Sia 
aa 
at i ; 
rie 
ic i , 
&N — 
» rj 


SECTION OF THE BEAM TUNNELS, BETWEEN THE VENTILATORS, 59TH TO 76TH-STREETS, 


tion. The total expenditure on the railways of the United King- 
dom, amounted in December, 1873, to 588,320,308/., having 
increased by 86,000,000/. since 1867, or more than 17 per cent. 
in six years. The net receipts had risen from 19,631,0471. io 
1867 to 26,989,152/. in 1873, or 375 per cent. in six years. In 
the same time the receipts from passenger traffic rose steadily 
from 17,986,0002. to 23,854,000/., or nearly 33 per cent.; and 
the receipts from goods traffic from 21,544,000/. to 31,822,0007., 
or nearly 47 per cent. 7 

Between 1855 and 1873 the length of lines opened was nearly 


doubled ; so were the receipts. The actual number of 
trains running with passengers per mile o was probably 
about the same in 1873 as in 1855, whilst the goods trains were 


one and a-half times as many in 1873 as in 1855. This question 
of the growing preponderance of goods traffic on some railways had 
apgenseny, an important bearing on the number of accidents from 
collisions, The accumulation of traffic towards the centres of com- 


Itiplied the number of both 
aml increased the liability to 


mercial and ——_ activit: 
passenger an trains, an 
collision. ‘Accidents from this cause clustered round such places 
as Birmingham, Manchester, and G w. The occurrence of 
collisions in these positions suggested the importance of having 
lines of rail for passenger traffic alone, whenever the number of 
trains daily exceeded a certain number. This pager oo | 
measure had been adopted ou some lines, and should be enforced 
in every case. 

Passing to the question of pepe traffic, and taking the same 
twenty railways selected previously as fairly representing the 


entire system, it would be obse that the total passenger re- 
ceipts increased 19 per cont. in four and a-half years, from 
1868-9 to 1873, and the number of increased 47 per 


cent. during the same period; the increase in receipts bein, 
3,617,900/., and of passengers, 107,246,900. This increase, bot 
in numbers and receipts, was due almost entirely to the great 
facilities for travelling given to third-class Thus the 
number of third-class passengers i nearly 17 per cent. ; 
that of second-class passengers decreased upwards of 15 per cent. 
and of first-class passengers increased nearly 77 per cent. The 
receipts from first-class passengers had increased nearly 8 per 
cent., from second-class passengers had decreased nearly 25 per 
cent., and from third-class passengers increased u of 75 
per cent. The net results were therefore decidedly in favour of 
the liberal policy towards third-class rs initiated in 
April, 1872, by the Midland Railway Company. It did not 
appear that the increase in the number of third-class passen 
arose from the diminution of fares, but it was rather the result of 
the facilities afforded for travelling at the former fares, and of the 
extraordinary wages earned by the labouring ‘lasses. The 
example set by the Midland pany had been followed only 
partially by other companies. 

The railways on which different degrees of accommodation to 
Seen Wangs hed ben given might be grouped as 

WS — 


ay Those on which a minimum accommodation was 
afforded, viz.: the Bristol and Exeter, the South Devon, and 
the Cornwall railways. On these— 


The receipts from Ist class passengers 
increased 12 per cent. from 1868-9 to 1873 
” 2nd » 19 ” » ” 
3rd 


” ” ” ” bad 
(2ad.) Those lines on which third-class added 
to Shoat half the trains, viz.: the Chatham, the Brighten the 
South-Eastern, and the South-Western lines. On these— 





The receipts from 1st class passengers 
. increased 17 per cent. 
” 2nd yy 


decreased 7 - 
0 3rd ,, increased nearly 36 per cent. 

(8rd.) Those lines on which the majority of trains conveyed 

third-class ngers, viz.: the Great Western and the London 


and — a On — 
e receipts from 1st class passengers 
decreased 5 per cent. on the G. W. R. 
= increased 4 = L. & N. W. R. 


n” 
» 2nd ,, decreased 31 - 
» 3rd ,, increased 98 om 
(4th.) Those lines which conveyed third-class passengers by 
every train, viz: the Midland, the Great Northern, and the 
—_ —. } a ee 
e receipts from 1st class passengers 
’ increased 7 per cent. 
- 2nd ,, decreased 36 e 
99 8rd, ~—sincreased 101 me 


These figures showed the persistent character of the first- 
class traffic and the sensitiveness of the second class. Toa 
majority of first-class passengers the amount of the fare was of 
minor im nee, but mle, convenience, expedition, and 
freedom from annoyance, were everything. 

The second-class passengers apparently consisted, in 1867-8, 
largely of those who were obliged to travel, and that expe- 
ditiously; but just in proportion as in facilities were 
afforded for third-class travelling, so did they desert the second- 
class carriages and occupy the third. In the author’s opinion 
it seemed sound policy to afford ample facilities for all classes, 
and to make so slight a difference between the fares, that each 
class might rather aspire to the higher than the lower seat. 
There would not then be seen so many empty compartments in 
first-class carriages as there were now. 

As the railway companies who competed for traffic with the 
Midland Company to several large towns, had arranged to 
charge similar first-class fares, whilst they retained the second 
class at reduced fares, it was not improbable that, for the 
through journeys, these lines would increase the number both of 
first and second-class passengers by the arrangement, and that, 
possibly, at the expense of the Midland Company. 





NOTES FROM SOUTH YORKSHIRE. 


Messrs. Henry Briggs and Company 
Partnerships.—The directors of this company have felt com- 
pelled to discontinue the system of paying bonuses on wages 
earned, owing, as is re to the great difficulty which had 
been experienced in effecting a reduction of wages of similar 
amount to that which had previously come into operation at 
the various neighbouring pits. The company have five 
collieries and employ over men and boys. 
Riotous Conduct of Colliers at Rotherham—On Monday 
colliers (out of a total of 800) employed at the Low 
Ground Colliery m, were summoned for 
iking, and were fined 4/. each with costs. Their friends 
and colliers mobbed Mr. Stubbs, the manager, as he 
was proceeding home, threw stones at him, and so threatened 
him that he had to be kept en retraite for several hours by 
the police, prior to being escorted home. 
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JOINTS AND COUPLINGS OF THE IRON BEAMS. 


profits for the last half-year were stated to be 3409/7. 19s. 7d., 
out of which 10 per cent. dividend was declared on the old 
and 7} per cent. on the new shares. On July the Ist next 
this company will, by reason of their good financial position, 
be compelled to reduce the price of gas 6d. per 1000 ft. below 
the present charge. 

West Central Wagon Company.—The report of this com- 
pany recommends no dividend at present and suggests an 
enlargement of the working capital. : 

Pontefract Gas Company.—The half-yearly meeting of this 
company was held at the works on Thursday last. Fhe re- 
port of the directors showed that there was a balance of 
profit available sufficient to pay a dividend at the rate of 8 
per cent. = annum free of income tax. It was resolved to 
oppose a Bill which is being promoted to purchase the com- 
pany’s works. 


New Branch Lines of Railways.——The new line from 
Codnor Park to Ambergate (Midland Railway) has just been 
opened for mineral traffie and will shortly be ready for a 
passenger service. The new line from Bradford to Idle is 
ap ing completion. The principal cutting near Laister 
Dyke has just been finished. 





» Frencu Agrituery ror Srparn.—Some have been 
made at Marseilles for the Spanish Government. At the 
last dates, they were about to be shipped for Barcelona. 


Berxe1ay Ratis.—The exports of rails from Belgium last 
year amounted to 92,227 tons. This total presented an aug- 
mentation of 19,285 tons as compared with 1873, and one of 
10,700 tons as compared with 1872. 





PHILADELPHIA 4ND Reapine Rattroap.—In Enxci- 
NEERING of Fe 12 it was stated that the Philadelphia 
and i i Company effected last year a reduction 
of upwards of 700,000/. in its working expenses. This was 
a misprint for “ upwards of 700,000 dols.” 





Mexicay Rattwars.—A contract has been signed bet ween 
the Mexican Government and an English company for the 
construction of a railway from Mexico to Leon. Another 
contract has also been concluded beween the Mexican Govern- 
ment and Mr. E. L. Plumb, representing the International 
Railway Company of Texas, for the construction of a line from 
Leon to the Rio Grande. 


Tue Russtan Navy.—Last year the crews of the Russian 

navy, ing on board ship or on shore, amounted to 25,787 

men, 500 ing to the Aral fleet, 1400 to the Caspian 

fleet, 2460 to berian fleet, and 3500 to the Black Sea 

fleet. Thus the Black Sea fleet is by far the most important. 

The remaining 18,000 men are to be found in the Baltic and 
establishments. 
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THE UNDERGROUND RAILWAY, NEW YORK. 
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CROSS SECTION OF THE OPEN CUT ON FOURTH AVENUE. 
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Fic. 5. BRIDGE OVER THE OPEN CUT ON FOURTH AVENUE, BETWEEN 52ND-STREET AND 53RD-STREET. 


THE UNDERGROUND RAILWAY, NEW 
YORK CITY.* 
(Continued from page 150). j 

Ix our preceding article we gave a map diagram of the city 
of New York, showing the general position of the Under- 
ground Railway. We also gave a profile of the railway, 
exhibiting the grades and the various kinds of work along the 
line ; also a view of the first bridge, in front of the Grand 
Central Dep6t. We likewise gave a general description of 
the work from 45th-street to 116th-street. The last section 
of open cut begins at this point, and extents to 133rd-street, 
where the railway grade rises to the bridge over the Harlem 
Railway. Referring to the profile given on page 151, it will 
be seen that this open cut, from 116th to 133rd-street, which 
here passes through the most thickly settled portion of 
Harlem, is arranged at such a depth that it may hereafter be 
covered over and converted into a beam tunnel should it bg 
deemed necessary, like the beam tunnels now existing on 
other portions of the line. At present there are bridges at 
cross streets over the open cuts. The total length of the 
work, from the beginning of the first open cut at 49th street 
to the ending of the last open cut at 133rd-street, may be put 
down in round numbers at 22,462 ft. of which 6937} ft. con- 
sist of open cut, 45624 ft. of viaduct, and 10,662 ft. of 
tunnelling, of the three kinds already mentioned. 

This tunnelling consists of three parallel and separate 
tunnels, a large one in the centre, and on either side a 
smaller one. In the central tunnel, which has a span of 26ft., 
are two tracks for the use of the express trains passin 
north and south; through each of the side tunnels, whieh 
have a span of 13 ft., is a single track for the use of way 
trains, that on the east for trains passing north, and 
that on the west for those passing south. These latter tunnels 
have abundant arched openings for ventilation and light, 
and are provided at convenient points along the line with 
passenger stations, to accommodate the local traffic. These 
stations will be hereafter described. 

Such, in brief, is an outline of the general plan of the whole 
work, and with this sketch we pass to the detailed description 
of the parts, taking up the work section by section, and 
limiting our attention to one of these divisions at a time. 

Section 1. From 49th to 79th-streets. F. 8. Deyo, Division 
Assistant Engineer. Starting at 49th-street, which may be 








* From the Scientific American. 


taken as the southern boundary of the work, we enter the 
first open cut, which, gradually deepening as we proceed 
northward, extends to the south side of 56th-street, a distance 
of 1775 ft., at which point it attains its greatest depth of 18 ft. 
The shape of the cut, therefore, is that of an irregular wedge 
(the base at 56th and edge at 49th-street), with a breadth at 
bottom of 50 ft. in the clear, from retaining wall to re 
wall, a breadth at top from parapet wall to parapet | 
of 524 ft., and a greatest depth of 13 ft. Of this cutting a 
cross section is given in Fig. 4. Itis lined throughout with 
retaining walls of first c rubble masonry, dressed to a 
moderate de; of smoothness on the face, well bonded and 
thoroughly drained with broken stone, the drains occurring 
about every 50 ft. and provided with openings 4 ft. by 6in. (The 
open cut, from 116th to 133th-streets, is similar to this, 
except that it is lined with brick masonry. Our engraving, 
Fig. 4, represents stone linings one side and brick on the 
other.) In general the walls extend 3 ft. below the eet 
the road, and are 9 ft. thick up to e, where the thi 
changes to 7 ft., and then tapers off towards the top with a 
batter of lin. to the foot. Although the thickness of the 
retaining wall, both at top and bottom, will, of course, vary 
with the height, the thickness at the top is in no case greater 
than 4 ft., or less‘than 2 ft. 6in.; or, at the bottom, greater 
than 13 ft. or less than 4 ft., the greatest thickness at top and 
bottom occurring in the retaining walls of the viaduct at 
104th-street, where the dimensions are 29 ft. high by 13 ft. 
thick at bottom and 4 ft. at top. The general proportions of 
the walls, in the open cut below 56th-street, may be given 
as 165 ft. high by 7 ft. thick at bottom and 2.6 ft. at top. The 
stones in the face of the wall are laid with vertical and 
horizontal joints in cement mortar, and plastered on the 
back with 4in. of cement mortar well rubbed down. This 
mortar is composed of the best quality of Ulster county hy- 
draulic cement and clean-fine sand, in the proportion of one 
part of the former to two parts of the latter, i jients 
ing thoroughly mixed when dry. After water been 
added, the mortar is not allowed to stand for any length of 
tim 


ime. 
Along the top of the retaining wall runs a parapet wall of 
first cless sy 4 beds dressed to lay 


nite, with joints and 
three-eighths of an inch. The dimensions of this wall are, in 


epee 6 beendeh of 2ft. at bottom, 18in. on top, and a | represen 
ight of 2ft.6in. On the 


parapet is placed the copi 
of granite, 10in. thick by 22in. wide, hammer 
the outside faces, and bevelled on the sides, and prepared to 
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Fia. 11. JOINTS AND COUPLINGS OF THE IRON BEAM. 


lay tin. joints. All this is surmounted by a light wrought- 
iron railing. Over this cut the street crossings, with the 
exception of those of 52nd and 53rd-streets, are iron plate 
irder bridges, to be hereafter described. To accommodate 
the cross street traffic at 52nd and 53rd-streets, one bridge 
is constructed midway in the block bounded by these streets 
the a being placed at right angles to the len 
of the bridge, an expedient rendered necessary by the im- 
possibility of constructing them in the usual way, on account 
of the height and length of the bridge and the narrowness of 
the avenue, the span of the former bei g 52 ft. 6in., and the 
width of the avenue 104 ft. Our engraving, Fig. 6, is a per- 
spective sketch of this bri 

At the south side of 66th-street begins the first of the beam 
tunnels, which extends thence to the south side of 67th-street 
a distance of 2862 ft. 

We now come to that section of the railway passing 
— under the surface of the ground, where the construc- 
tion of what are known as the beam tunnels begins. 

Fig. 6, on pege 168, is aview on Fourth Avenue, looking 
north, from 59th-street to 76th-street, and shows the appear- 
ance of the surface of the street under which these tunnels 
pass, and the ventilating openings of the tunnels. Fig. 7 isa 
cross sectional elevation of the same, showing the mode of 
construction. 

This iron beam tunnelling is only resorted to where suffi- 
cient headway could not be obtained for the arched brick 
tunnels. By again referring to the profile page 151), it will 
be seen that it has been found expedient to use this latter 
kind of tunnel only where the difference of railroad and 
avenue is greater than 19 ft., while the beam tunnel 
is used, with a slight alteration of the street grade, at points 
where this difference is as small as 11 ft., and, as a conse- 
quence, more than 6000 ft., of what would otherwise have 
been open cut, has been covered in with beam tunnels. 

Like most of the other tunnels used on the work, the 
beam tunnels are divided into three separate tunnels, con- 
tained within four walls, two outer and two inner, up- 
holding the roof, which is composed of wrought-iron beams 
with turned brick arches between them ; the roof in its turn 
sustains the earth and paving of the street. The two out- 
side walls are a continuation of the retaining walls of the 
open cut, described in our last article, and are built of gneiss 
rubble masonry of the same class as that used in the eteve 

ibed retaining walls, 7 ft. thick at railroad grade, and 
sloping off thence with a batter, on the inside face, of 1 in. to 
the foot, to a thickness of 3 ft. at top of the wall, which, in 
general, is 15 ft. above le. top course of this maso: 
is composed of stones 14 in. thick, 2 ft. wide, and 3 ft, long, 
with pointed beds and joints. 

Between the two outer walls and 13 ft. distant from them 
in the clear, are placed the two inner walls of brick, resting on 
a stone or gneiss rubble foundation, 3 ft. thick and 8 ft. wide 
below railroad grade. The walls which rise from these 
foundations are built of brick without batter, are 20 in. thick, 
and high enough to receive the roof beams, and are tied with 
fine courses of North River blue stone, 6 in. thick and well 
dressed. Along the top of each of these two inner walls run, 
side by side, the flanges touching, two H-sha wrought- 
iron girders, 12 in. deep and bound together by 4 in. bolts, 
in the manner shown in Figs. 10, 11, which illustrate the 
method of binding together the girders, and of fastening 
the roof beams to the girders. These longitudinal girders 
are of the best ——— iron, weighing 126 Ib. to the lineal 
yard, and are joined longitudinally in such wise that, should 
any portion of the brick wall pon ae them be b 

ident thrown down, the longit girders will offer 
a rigid support to the roof beams and the earth resting upon 
them. On top of the longitudinal 12 in. girders and hones 
to them by half, in bolts passing through the flanges, as 
shown in Figs. 10, 11, rest the iron beams composing the 
roof. These are also H-shaped but very much heavier 
Soe Os Oe irders on which they rest, being 15 in. 
and weighing Ib. to the lineal yard, and varying i 
length from 16 ft. to 27 
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or straps, one of which passes from the top flange of one beam 
under the bottom flange of the second, and to the top flange 
of the third; the other, from the bottom flange of the first 
beam to the top flange of the second, and thence to the 
bottom of the third, the straps being fastened at each flange. 
Over the small side tunnels, whose span is but 14 ft. 3 in., 
the roof beams are placed singly ; but over the central tunne) 
which has a span of 25 ft., they are placed in pairs, that is to 
say, two beams are placed side by so that their flanges 
Sees oer oang 3 ft. 5 in. apart from centre to centre. 
ig. 9. : 
Between the beams are placed the turned brick arches 8 in. 
thick. The whole is then covered, to a depth of 4in. above 
the tops of the beams and arches, with concrete, com of 
one part Ulster county hydraulic cement and two parts sand 
and gravel, or stone, fooie so as to pass every way through 
a 2in. ring; over this is placed a coating of three-ply roof- 
ag and cement, and then the earth and'paving. 
he main central tunnel is Lag and ventilated through 
openings, 20 ft. wide and 160 ft. long, placed one in each 


We meniioned that the roof beams varied in length from 


16 ft. to 25 ft. and 27 ft. The reason for this variation will tor Bie 


now be quite apparent. The 16 ft. beams are used to s 

the pat or side tunnels, which have a width at top of 14 ft. 
3in.; the 27 ft. beams span the large central tunnel, whose 
breadth at top is 25 ft., while the 26 ft. beams are used where 


the openings occur in the large tunnel, one end resting on the 
outer wall and the other projecting over the inner brick wall 


into the central tunnel. me, 

Around these openings are p' brick retaining walls, 
which rise to the level of the street and are then coped with 
a coping of first class pene-hammered granite coping 16 in. 
by 10 in., which supports a light iron railing. The brick 
face of the opening is faced with cast iron and braced 
with cast iron beams placed about 17 ft. apart, 2 ft, 3 in. 
high, 25 ft. long, bound to the roof beams by bolts, and 
anchored in the brick wall. Immediately beneath these 
openings there occur, in the brick walls which separate the 
central from the two side tunnels, a series of arched openings, 
which give light and ventilation to the small side tunnels 
(see Fig. 9). These openings in the brick walls are placed all 
along the upper part of the wall for the entire length of the 
central opening, and are 4 ft. by 8 ft. 








NOTES FROM THE NORTH. 
Guaseow, Wednesday. 

Glasgow Pig-Iron Market.—The warrant market was 
somewhat firm on Thursday, and about 2000 tons of pig iron 
were disposed of during the forenoon at 73s. 6d. cash, clos- 
ing sellers at that price, buyers 73s. 4)d. There was even in- 
creased firmness in the afternoon, and at the close sellers were 
asking 73s. 9d. A business was done on Friday morning 
at from 73s. 9d. to 74s., closing buyers 73s. 10jd., sellers 74s. 
3d., but there was a dulness in the afternoon, and sellers were 
content to take 3d. less per ton. There was a rather better 
market on Mondny morning, and a fair business was done at 
78s. 104d. to 73s. Od., closing buyers at the latter price, 
sellers at the former. Coltness No. 3 and Glengarnock 
No. 3 were both advanced 1s. per ton. Business was done 
in the afternoon at 74s. cash, and at the close buyers offered 
that price, sellers asking 74s. 14d. cash. Yesterday's market 
opened with increased firmness, and a number of transac- 
tions took place during the forenoon at 74s. 8d. cash, closing 
sellers 74s. 6d., buyers 74s, 3d. The afternoon market was 
steady, but no further change was reported. Makers’ prices 
suffered some change, Coltness, Gartsherrie, and Eglinton, 
Nos. 1 and 3 being advanced 1s. perton. The market was 
again firm this morning, and a good business was done at 
74s. 44d. to 74s. 7hd., closi sellers 74s. 6d. cash, buyers 
74s. 41. Business was done during the afternoon at 74s. 74d. 
cash, closing sellers 74s. 9d., buyers 74s. 6d. Langloan, 
Shotts, and Summerlee No. 3 are up Is. to-day. There has 
been a fair demand for shipping iron during the week. The 
following are the official quotations for makers’ iron at the 
close of yesterday's market; 

No.1. No, 3. 


s. d. «. d. 

G.m.b., at Glasgow eco e» 756766 736 746 
Gartsherrie ,, os “ eee 89 0 780 
Coltness -o eve eve 20 776 
Summerlee __,, eee eve 87 6 750 
Langloan ” - 900 760 
Carabroe (tte ove 846 750 
Monkland o. a 760 740 
Clyde AD ep Bg 760 740 
Govan, at Broomielaw__... ove 760 740 
Calder, at Port Dundas ... wn 900 750 
lengarnock, at Ardrossan oe 860 760 
Eglinton a one 766 746 
Dalmellington ,, as 750 730 
Carron, at Grangemouth, selected 8 0 750 
Shotts, at Leith ... eee oon 87 6 770 
Kinnell, at Bo'ness om eve 826 730 

(The above all deliverable mgride). 
iron ons om wo ov 94. 10 
Nail rods... eve eve a 
Last weeks's shipments amounted to 9133 tons as against 
i of last year. The stock 


9256 tons in the reer rer week 
in the public warrant stores now been reduced to less 
than 30,000 tons. 

The Malleable Iron Trade.—There are still complaints of 
dulness in the malleable iron trade, but since the last reduc- 
tion in the price of the finished commodity there has been 
more activity displayed, and the men in connexion with the 
trade are more regularly em This is specially true of 
the Motherwell district, and I learn that with one exception 
deal ot tha Saished iron being. fer eapunnnsion Ones wehien 

oO i One or two 
7 — exportation. or 
Institution of Engineers and Shipbuilders.—An ordinary 


meeting of the Institution of Engineers and Py ey in 

was held last night, Mr. Hazelton R. Robson, the 

president, occupying the A discussion took on 
at the n — 


__ A dieu place 
the r m ting Mr. Hector 
MacColl on “The Strength of Cylindri jiler Shells.” 
The president opened the discussion. He trusted that, as it 

to ubli mem wo! 
study both the requirements of commerce and the safety of 
the public. He always looked i 
safety, which was sufficient for 


was @ question of 


b - six as a factor o 
practical pu 8. 
i other members who e there were Messrs. 
A. C. Kirk, James Howden, J. L. K. Jamieson, pepeten, 
and Lyall. Mr. Jamieson very strongly condemned the new 
rules issued by the Board of Trade, and challen the 
authority of the Board to issue any such rules under the 
rovisions of the Merchant ~~ ing Act. Other speakers 
ikewise condemned the Board o Frade rules. 

Association of Engineering and Shipbuilding Draughtsmen. 
—A meeting of this association was held last Thursday 
evening, Mr. James Webster, vice-president, in the chair. An 
interesting paper on “ Light Single-Line Railways” was read 

y Mr. Smith. 

Edinburgh and Leith Engineers’ Society —A meeting of 
this society was held last week, Mr. James H. Cunningham, 
C.E., in the chair. A paper was read by Mr. David M. 
Westland on the “ Scotch Railway Companies.” 

The Bridge.—A large quantity of new machinery and 
sant has igen eoheol ae Infor the operations at the Tay 
ridge, and a number of new, larger, and stronger 

than those hitherto employed are to be built immediately on 
the Fife side. Another steam tug has been p an 
many additional hands are to be taken on in the beginning 
of Mr. W. B. Thompson, shipbuilder, Denies has 
recently contracted to build a new steamer for use in con- 
nexion with the Tay Bridge works. 

Proposed New Pier at Kirkwall.—The Kirkwall Harbour 
Trustees have recently been en in the consideration of 
a plan of proposed additions to and improvements upon the 
iron pier erected some years ago, and the engineer was in- 
peep eg Seeds - the work. The avd ro- 
poses ly to su e present iron pier, which is 
neither strong enough nor fitted to give the accommodation 
required by a structure of stone ; also to encase the head of 
the iron pier with stone, thus widening it to the extent of 
21 ft., and to carry the structure further seaward about 70 ft., 
giving the pier a total length from the lighthouse at the 
point of the east pier of 500ft. The advantages of the stone 
pier would be that it would give ten times the present 
wharfage accommodation, that vessels could be moored 
safely in all weathers, and that room for storage would be 
afforded. The present pier is so frail as to be considered un- 
safe to app in a gale, and the Aberdeen, Leith, and 
Clyde Shipping mony steamers are frequently pro- 
hibited from coming alongside in boisterous weather. The 
improv ts are intended progressive, and to be 
carried out as the funds of the trust will permit. 











The Wreck of the Chusan.—Four months have now elapsed 
since the Chusan stranded on the Crinan Rock at . 
and during the period which has ela she has formed a 
dangerous obstruction to vessels entering the harbour of that 
town. Unceasing efforts have been made to remove her, a 
strong staff of men having been engaged in the work, includ- 
ing a number of divers and carpenters from the shipyard of 
inka Barr and Shearer. The operations were conducted 
under the supervision of Captain nm, Londonderry, and 
Mr. John Weild, of the Glasgow Salvage Association. The 
bulwarks of the steamer were heightened in order to keep 
out the water as much as possible, the paddle-boxes were 

latformed, powerful pontoons were attached, and three or 
‘our steam pumps were kept frequently at work. The ae 
works have been twice washed away during severe gales, 
but no time was lost in replacing them. On Friday last 
three steam tugs were attached to the wreck and contrived 
to shift it some 20 ft. shoreward, a similar distance being 
accomplished on Sunday. On Monday again the wreck was 
taken about 200 yards in the same direction, and another 
attempt was to be made yesterday, if the weather was favour- 
able, to take the hull shorewards. It has now ceased, how- 
ever, to obstruct the harbour, and this is very satisfactory to 
all concerned. At low water it will now be comparativel 
easy to make temporary repairs on the hull, which must 
very greatly damaged. 








Royrat Portucvugss Rartway.—The council of adminis- 
tration of this railway has at last approved the route of the 
fifth section comprising the entrance into O The 
aa of the section will be only 2} miles, but the works will 

costly. 





CLEVELAND Institution oF Enorngsrs.—The fourth 
meeting of this session was held in the ante-room of the Odd- 
fellows’ Hall, on the evening of Monday, the 15th inst., Thos. 
Wrightson, Esq., President, in the chair. After the usual 
routine business the discussion upon Mr. Hutchinson's paper 
was resumed, when a warm and most in i te 
ensued on the merits of Mr. Hutchinson’s plan, in which 
Messrs. Edward Williams, J. A. Jones, Jeremiah Head, 
Sivert Hjerleid, and the President took part. “Mr. Hutchin- 
son = terse and rather humorous manner. Mr. 
Oubri ge’s paper on “ The Construction of Foundries,” was 
then briefly discussed; after which Mr. Charles Wood read a 
very interesting and able paper on “The Mechanical Con- 
struction of Trucks, as affecting the Demurrage Question.” 

per was profusely illustrated by diagrams, and the 


The 

model of 8 proposed new truck to obviate the inconveniences 
of those at t in use, The meeting was numerously 
attended. . E. B. Marten’s on the “The Galton 


Stove” was postponed till the meeting. 





NOTES FROM THE SOUTH-WEST. 
Muyndy Iron Ore Company.—The report presented to the 
shareholders in the eg spay Soe hy y at their 
thirteenth annual meeting held in London, under the presi- 
dency of Mr. A. Brogden, M.P., indicated that the transac- 
errny meng po gy ee ys 
en ’ i. 
Ganed depoeioa tn ths ben toade, the gusty @ittved. feos 


¢ | the quantity of ore sold by the company in the period named 


ious year, and a dividend 
interim dividend, a total 
The retiring 


exceeded those obtained in any 

of 4s. per share, making, with t' 
of 6s. per share for the past year was 
directors and officers were re-elected. 


The Forest of Dean.—The shipping price for the best 
household coal is 18s. per ton. The present quotations of the 
leading Cinderford a! firm at the eries are: best 
block, 16s. 6d; seconds, 15s. 6d.; rubbles, 14s. 6d. Truck 
hire 9d. per ton in addition. These prices are subject to the 
usual trade discount. At some of the collieries local con- 
sumers for inferior classes of household coal have to pay 17s. 
per ton. A notice of a reduction in the colliers’ wages at the 

its of Mr. Crawshay, in the Forest of Dean, has been with- 
ia. A dispute at the Tufft’s Level Colliery, in the White- 
croft Valley, is now at an end, the notices of reduction there 
having also been withdrawn. 

Sydney Tin-Plate Works.—In consequence of a breakage 
at these mills, the majority of the feels are thrown out of 
work. At the Upper Forge, also, the men have been idle 
during the last fortnight, and they are, unfortunately, likely 
to be so for a further week or more, owing to a similar mis- 
fortune. 

The Severn oe calito is a prospect of an early com- 
mencement of the Severn bridge, contract for the rail- 
way having been provisionally let. 

The Welsh Coal War.—The locked-out colliers are said to 
be now convinced of their inability to effect a mitigation of 
the disastrous evils arising from the present ortunate 
condition of affairs, and it is stated that they would he | 
resume work at the reduction. Mr. Dalziel has inform 
the colliers that any application for the secpening of the pits 
must be received from a re end of two-thirds of the colliers 
on strike, not including the locked-out men. It is expected 
that some attempt to take the opinion of the men by ballot 
may be made next week. The men employed in earning 
the amount of their allowance as relief by king stones 
are exposed to the utmost rigours of the present inclement 
season, and their sufferings are intense. Fully one-half of 
the Rhondda colliers have found work in other descriptions 
of employment. The proprietors of a number of collieries at 
Neath, have allowed their men to resume work at the old wage- 
rate, subject to the terms of settlement in the Rhondda 
Valley. 

A College for Naval Cadets —It being understood that 
the Lords of the Admiralty contemplate the erection of a 
college for naval cadets, in lieu of residence on board the 
Britannia, the trustees of the Raleigh Estate, which adjoins 
Dartmouth harbour, have suggested the building of the 
college on a portion of that estate. The trustees have offered 
an elevated and eligible piece of ground, 20 acres in extent, 
at the price of 2007. per acre. But the offer has not yet been 
accepted, nor has any final decision been arrived at with re- 

to the erection of the college. 

Bilson and Crump Meadows Collieries Company (Limited). 
— Notwithstanding the late prolonged strike in the Forest of 
Dean, the directors of this company will recommend, at the 
annual meeting in March, the payment of a dividend at the 
rate of 12 percent. per annum, having a considerable balance 
to be carried forward. 

South Devon Railway.—Land purchases have ‘been made 
for a new line to Sutton Harbour, and for the North-road 
Station. The stations at Teignmouth and Torquay are to be 
improved. The directors recommend that the London and 
South-Western ner te Bill before Parliament, 
with respect to Sutton Harbour, be opposed. 

Rhumney Railway.—For some years the ordinary stock of 
the Rhymney Railway received no dividend. Now the stock- 
holders have crawled up to 2} per cent. per annum. The 
South Wales lock-out can scarcely fail to be bring about a re- 
turn to the old order of things. 

Roye Valley Railway.—The works of this line are stated to 
be progressing favourably. The line is to be com- 
pleted within the time assigned for its execution. 

Trade at Newport.—Every tradesman in the town feels 
the depression caused by the cessation of work so many 
colliers and ironworkers. Only three steam firms are 
sending produce to the surface, and during the week that of 
the Nantyglo has been the most abundant. The highest 

ice obtained for steam coal is 22s. per ton. More coal would 

we been shipped during the weeek if the railway company 
could have brought it down; but the fact is the companys 
powers have been taxed beyond their pay me rerigh House coal 
is selling at about 20s. per ton. The only iron in 

ipment isfor Norway. March 18th is named as the 
for opening the Alexandra Dock. 

_ Kayawsa Cost.—Cannel coal is now bongs to Wash- 
ington direct by railway from the Kanawba Valley, West 
Virginia. 

Prixcs Epwarp Istaxp Rarizway—This line has made 
a bad inning, having blocked it 
Spe Snr ete ts owning anges eee —e 








16 ft. Several engines were frozen up and snow-ploughs pro 
practically wale The difficulties against 
which the t has had to contend appear to have 


arisen from the fact that the were too narrow, while 
no proper snow fences were i 
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“ ” Law Amendment Act of 1852 entirely, we need not| date from any day between the ication and the 
—— al eee | refer to those parts which are common to both, but i It is we think a decided ti ee ade that 


sealing. 
GLascow: William Love. shall chiefly confine ourselves to a consideration of | this uncertainty has been removed, as it entirely 


France: Lemoine, 15, i Malaquais, Paris. the new enactments, and to the omission of those | does away with what used to be known under the 
bacarou: fins Hn du cent ing ar Ba ts of the Act of 1852 which we consider ob- | old system prior to 1839 as “the race for the seal.” 
Uxrrgp STATES: 4 oo, 73, Broadway, New York : jectionable. The pastime was revived to a great extent by the 

Ancor nt Rogers, a7, Baoan etuset, New York. Lord Cairns’ proposed abolition of the “!pro-} ju ent in “ Bates and Redgate,” and in the eyes 

August Brentano, 33, Union-square, New York. visional ification” is a very startling inno- | of the mere lawyer it was founded on a perfectly 
- A. N, Kellogg and OO. 77 sect egrnmmerstrasee. vation, although it only renders compulsory what sound principle, that a t had no legal existence 

Gerold and Oo. is now optional, and the future patentee will be | until the Great Seal had been attached. Lord Cairns 
poses: Ct eter in the Empire. required to “‘ fully describe and ascertain the nature | has ap ntly emancipated himself from this tradi- 
Ley: Mesers. A. Asher and Oo., 53, Mohrenstrasse, of his invention, and in what manner the same 18 tion. We are, however, not = sure that Clause 
CaLouTTA: G. 0. Hay and Oo. to be performed,” at the time he makes his first ap- | 59 (which saves the powers of the Lord Chancellor) 








plication. This feature of the new Bill will be re- 


Advertisementscannot be received for insertion in the current | garded with very general dissatisfaction. It is gene- 
week Inter than 5 P.M. on Thnreday. The charge fee abversine- rally admitted that there should be some immediate 
canes 1 econ edditional ety heer van and eight- | protection for am inventor, and it seems very certain 

The price of BEGINESRINS 2: onneel | subscribers receiving that the applicant should be called upon to give 

ostis 12. 9s. 2d. per um, including two ie : . 
core on by Pit credit be 2d. Per te charge is 2s. 64. extra, the something more than the mere title of the process 
raberpions Deng parable MRI ye, cnanug Gane, | fi apparatus for which protection it south oo: 

‘All accounts payable to the p or, Mr. J , | framers of the Act o oug e ‘* pro- 
oF, eco. Post Sao Orders -— he — payable Saeee visional specification ” would exactly meet the case, 
street, Covent Garden, W.O. and we believe that it was also regarded as a simple 
oetgtrand, W.0- mn W O's advertisements, No. 87, Bedford-| and indubitable mode of putting inventions upon 
a sy AA record when the inventor was not desirous of obtain- 
ing a patent. This, however, seems to-day to be a 
somewhat clumsy expedient, inasmuch as publicity 


and priority can always be secured by publication in 








mig. t not be so twisted as to bring back the rights 
now vested in that functionary with respect to the 
dating of a patent. 

That part of the measure which relates to inven- 
tions communicated from abroad is good only in so 


of Clause 19, which says that ‘‘no patent shall be 
gant in respect of a communication from abroad.” 

he only object of the clause is, we suppose, to 
prevent patents being granted to any one but the 
bond fide * first and true inventor,” and it appears 
to us that the foreign applicant might very well be 
permitted to make a dec tion to that effect in his 
native country, a8 we are not aware that the air of 





ENGINEERING is registered for transmission abroad 


——_—_—_————— 


Reapina Oasus.—Reading Oases for containing twenty-six 








Numbers of ENGINEERING, may be had of the pu or of any | the scientific or technical journals, or by acommuni- | Great Britain is specially favourable to truth-telling. 
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enabling him to act on behalf of the patentee, and 
to take all the subsequent steps necessary to com- — 
plete the patent. e make these suggestions be- 
cause the Lord Chancellor in his speech seems to 
imply that it will, in future, be necessary for the 
patentee to take a journey to this country. The 
necessary documents might of course be sent out to 
him for signature, but this would sometimes involve 
great delay, especially in cases where the grant was 
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nder the present law the revocation of a patent 
is an exceedingly difficult, tedious, and expensive 
process, and can only be effected by a writ of scire 
facias. The number of tents annulled is exceed- 
ingly small, but Lord irns proposes to abolish 
the cumbrous procedure now in vogue and to sub- 
stitute for it a simple petition to the Lord Chan- 
cellor. This, so far as it goes, is an undoub 
improvement, but it is by no means certain that the 
language of Clause 22 would not permit of the revo- 
cation of the patent on the petition of any person, 
at any time, on the ground of want of novelty or 
utility. 

The provisions which relate to compulsory use 
and compulsory granting of licenses, if partially good 
in theory, are likely—so far as regards the com- 
pulsory granting of licenses—to produce serious in- 
conveniences in practice. We may, however, remark 
that in countries where patents are voidable by reason 
of non-user, it is said to be quite easy to evade the 
—_ of the enactment by a merely formal com- 

‘ance with the provisions made in that behalf. 
The dog-in-the-manger policy which prompts 4 
—— to refuse to work a patent himse lf and to 
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FRIDAY, FEBRUARY 26, 1875. “‘ every patent shall be dated the day of the applica- 
tion.” As we pointed out in commenting upon a 
similar decision given subsequently by Lord Selborne 
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of the patentee and the Crown. e Court of 
Queen’s Bench in the case of Feather v. The Queen, 
which was tried in the year 1865, decided that the 
Crown was not bound by letters-patent, and that it 
was free to use any invention which was useful 
to any department of the public service. That 
decision was perfectly sound in law, but, adds Lord 
Cairns, its effect was ‘ very serious.” This defect 
it is p to remedy by ordering that the 
patentee receive compensation; the terms of 
which are to be agreed on between himself and the 
officers or commissioners of the department using 
the invention, or in default of such agreement, are 
to be settled by the Treasury. 

Should the Bill pass, its utter failure can only 
be averted the manner in which the Commis- 
sioners use powers of making rules and re- 
gulations. In this respect it differs very much from 
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the Act of 1852, which at times descends into needless 
detail, although the powers of issuing rules are very 
wide, and large enough, we do not hesitate to say, to 
include many of the features of the new Bill. 

It will be seen from the foregoing remarks that 
the Bill is not without certain points, but that 
it has many grave errors, of which perhaps the worst 
is the provision relating to preliminary examination 
as to novelty and “ frivolous character,” which, if 
persisted in, would of itself assuredly entirely ruin 
the measure as a piece of practical legislation. 








SANITARY MEASURES IN 
PARLIAMENT. 


‘THERE are now before Parliament two most im- 
portant measures relating to public health, viz., the 
Artisans’ Dwellings Improvement Act, and another 
for the Amendment and Consolidation of Sanitary 
Acts already in existence. ‘The necessity of im- 
proved dwellings for artisans, especially in our 
manufacturing districts, has tong been painfully 
evident, and the preamble of the Bill is founded on 
the highly injurious effects to the physical and 
moral wellase of the working classes which arise 
from the present system of overcrowding. ‘The 
Artisans’ Dwellings Bill is divided into three parts, 
beside a lengthy schedule, The first part relates to 
the preparation and execution of schemes for im- 
provement by ‘local authorities ;” the second to the 
proceedings to be taken on local inquiry and the 
purchase of land; and the third section deals with 
the general provisions of the measure. The schedule 
gives provisions for the purchase, &c., of lands 
otherwise than by ment, thus amending the 
faulty Act of 1845. A supplementary paper gives 
some interesting facts in reference to the action of 
the local authorities of Edinburgh, Glasgow, and 
Liverpool in improving the worst part of those 
cities, some particulars of which will be found in 
our second article on the ‘Sanitary Conference at 
Birmingham,” at page 91 ante. The Act is to 
apply to the City of London, and that part of Lon- 
don which is under the separate jurisdiction of the 
Metropolitan Board of Works; also to all urban 
districts in England having a cep een of 25,000 
and upwards; and in the latter the ‘local myer 
is to be the sanitary authority for carrying out the 
provisions of the Act. 

The first condition for setting the Act in opera- 
tion is an “ official representation” to the “ local 
authority” from the medical officer of health to the 
effect that a certain district is dangerous to health. 
The metropolis is excepted from the provision, as 
the medical officer will not report direct to the local 
authority. In the event of the medical officer of 
health re to set the Act in operation it is 
provided that if twenty or more ratepayers com- 
plain to the medical officer of the unhealthiness of 
any locality in his district, he shall then inspect the 
area, and at once make an official representation as 
to the state of such locality. 

An important question arises as to what is an 
‘* unhealthy area.” To meet this the Act provides 
that there should exist within it diseases indicating 
a generally low condition of health among the 
population, and that to obviate such dangers there 
must be improvements for rearranging and recon- 
structing streets within the area, rebuilding houses, 
&c, Such a representation having been made, the 
next step is for the local authority to pass a resolu- 
tion that such area is an unhealthy area, and that 
an improvement scheme ought to bemade in respect 
to it. This scheme, with every particular, is then to 
be laid before a Secretary of State or the Local 
Government Board. A local inquiry, instituted by 
the orders of these, then follows, and if the necessity 
of improvement be made out in a manner satisfactory 
to either of these ‘ confirming authorities,” they 
may make a provisional order authorising the scheme 
to be carried, out. When the order has been con- 
firmed by Act of Parliament it then becomes the duty 
of the local authority at once to carry the scheme 
into operation. In so doing the local authority may 
acquire landand borrow money, butin the purchase of 
land no more shall be given for it, although acquired 
compulsorily, than its actual market value, no bonus 
—— allowed, ‘This is a most important point, for 
nearly all the sanitary improvements that have been 
eon ages for years past in England and Scotland 

ave been delayed or stopped altogether by the 
extortionate ane | of the owner, and the legal 
e attending the conveyance of the property. 
land having been acquired by the “ local 


authority,” the latter may sell or let it, or part of it, 


to any purchaser or lessees on condition that the 
proposed ‘‘scheme” is carried completely into 
execution. It is provided, however, that the local 
authorities shall not themselves undertake the build- 
ing of the houses, or the execution of any other 
portion of the scheme except with the — 
approval of the ‘‘confirming authority.” is is 
an excellent provision, as it will entirely put a stop 
to attempts at local jobbery, that might otherwise 
possibly occur. The exceptional state of the metro- 

lis, comprised within the jurisdiction of the 

etropolitan Board of Works, is specially provided 
for. e Board is to have powers, with the con- 
sent of the Secretary of State, to make special 
inquiry into the sanitary state of any portion of the 
metropolis by means of their own officers. The 
officer so appointed is to make an official representa- 
tion to the Board, just as is provided in the case of 
the medical officers of the urban districts already 
described. This provision is necessary from the 
fact that the metropolitan medical officers are really 
the paid officers of the individual vestries, and would 
therefore naturally be under the influence of such 
boards, whether for good orevil. The City is to act 
under.the guidance of its medical officer. Lastly, 
wherever the “schemes” are put into operation 
special care must be taken that the residents who 
will thereby be dislodged shall be provided with 
fresh habitations, and those newly erected shall not 
be allowed to fall into the condition that necessi- 
tated the removal of the old houses. 

Such are the chief provisions of the Act intended 
to improve the dwellings of our working classes. 
Its main object is sanitary improvement in house, 
street, and town construction. It does not find 
houses, either free or cheap-rented, but it removes 
many of the difficulties of obtaining such advan- 
tages together with sanitary benefits. It leaves the 
investment of capital employed in building un- 
touched, but it will practically lessen the cost of 
land, and so may tend to diminish rents. It is 
evident that such an extensive measure will take 
long time in getting into practical work. But as it 
is founded on experiments already carried on suc- 
cessfully in London, Liverpool, Glasgow, and Edin- 
burgh, it evidently has all the elements of a success- 
ful result. The second reading of the Act has been 
carried unanimously. 

The second Act to which we refer has been intro- 
duced by Mr. Sclater-Booth, and has for its object 
to Consolidate and Amend the Acts relating to 
Public Health in England, All the Acts passed 
since 1848 are to be consolidated, the necessity of 
which is apparent from the fact that the Acts since 
passed, up to and including that of 1872, were prac- 
tically patch-work legislation, and in many cases 
the measures came in conflict with each other. Even 
the Act of 1872 was amended during the last ses- 
sion, as it would have been impossible to have 
worked it if a digest had not been prepared by 
the officials of the Local Government Board, a fact 
which does not reflect much credit on our legisla- 
tive wisdom. By the present Act,it is proposed 
to sweep away 29 Acts passed since 1846, with the 
exception of some five or six clauses contained 
therein. In these Acts are included the Public 
Health Acts of 1848, 1859, and 1872; the Sanitary 
Acts of 1856, 1868, and 1870; the Nuisance Removal 
Acts, the Local Government Acts from 1858; the 
Sewage Utilisation Acts, &c. In the present Bill 
better provision is to be made for the construction 
of sewers ; local authorities are to be empowered to 
obtain provisional orders under the Gas and Water 
Facilities Act, but not so as to involve any point of 
competition with existing companies, nor interfere 
with existing compulsory action. Power is to be 
given to erect mortuaries, and the meaning of 
‘‘ overcrowding” in houses defined as would include 
the case of even one family. It is intended to intro- 
duce provisions for dealing with nuisances arising 
from smoke and offensive smells, a most important 
question, as we have shown in several articles in 
our last volume, Toenable the present law in that 
respect to be put into action, local authorities will 
be empowered to take such proceedings as are 
allowed by existing laws whether the nuisance arose 
| within or without their district. This is an ex- 
cellent provision, as it will act as a check on local 
indifference or interest, especially where the of- 
fenders in many cases constitute themselves the 
—— of the — it is to be enacted that 
w weeny oa or is proceeded against for 
nuisance, he shall not plead that he is not the only 
one in the district causing a nuisance. Yet the 
general interest of trade and manufactures will not 








be unduly interfered with. Trades, &c., now exempt 
from the Smoke Act will, however, be included in 
the operation of the new Bill. Power is to be 
given to the Local Government Board to arrange 
districts under the —— of the medical officers 
in a more convenient form than they now 4 

We have thus given a brief analysis of the two 
Bills now before Parliament for improving our 
sani' condition ; the principles and even the de- 
tails of both have to a large extent been frequently 
anticipated in our columns. Both Bills show a step 
in the right direction, and if there be one point more 
than another of which we can express our hearty 
approval, it isthe attempt on the part of the Govern- 
ment to remove by both measures those difficulties 
that have hitherto arisen from local clique and in- 
fluence. Any person who has had constant ex- 
perience in the carrying out of sanitary improve- 
ments must know that these hindrances have arisen 
from such causes or from motives of self-interest. 
Hence the diminution of such fatal power becomes 
a guarantee of future progress. We have constantly 
urged the necessity of all future sanitary arrange- 
ments being placed under one responsible head, and 
are, therefore, glad to find that in both the Bills 
we have noticed suck provision is to be made, The 
State officials will be at the head of the movement 
of progress to control local effort, consequently we 
may hope for regularity where confusion and opposi- 
tion have hitherto ruled. 

The measure for dealing with the Pollution of 
Rivers will be analysed in a succeeding article. 








STEAM-ENGINE PERFORMANCE. 

THAT so much is written on both sides regarding 
the relative economy and other qualifications of com- 
pound and non-compound engines, and that so many 
statements are continually placed before our atten- 
tion, claiming to be proofs of the point under dis- 
cussion, indicates the existence of a wide-spread 
interest in the subject treated of, and we may, there- 
fore, turn to it once more in reply to the article which 
appearedin our contemporary The Engineer of the 
week before last, without fear of wearying our 
readers, and we hope with the effect of adding to 
a information some useful and incontrovertible 
acts. 

It is desirable to take up*the points we wish to 
notice in the order in which they appear in the 
columns of our contemporary, under the illustration 
of a three-cylinder engine, at the Northern Spinning 
Mills, Belfast. We all agree with the commence- 
ment of the article which refers to uniform speed of 
revolution as being a property essential to good 
spinning-mill machinery, and it is certainly neces- 
sary that the engine supplying the motion shall 
possess the same qualification as it has to impart. 

The next sentence contains a plain and simple 
statement in its first paragraph condemnatory of 
compound engines, as failing in this respect, and is 
surely emphatic enough when it includes even ‘‘ the 
best compound engine, supplemented by heavy fiy- 
wheels” as imperfect in producing regular turning. 
But without defining what is or is not meant by 
a single engine, the same sentence informs us that 
‘double engines must be employed whether com- 
pound or not.” 

It may be well bere to clear the ground by saying 
that we assume a single engine to mean one with 
only one cylinder coupled to one crank. Such for 
instance as an ordi beam or an ordinary hori- 
zontal engine. If another cylinder be added to the 
crank end of a beam, say on the McNaught prin- 
ciple, the action on the crank is still through the 
one connecting rod, and though the engine is thus 
compounded, it is practically for all turning pur- 
poses still a single engine. A double engine we 
take it must be one that has-two cranks upon its 
shaft, each driven by one connecting rod, whether 
that be actuated by one or by two cylinders. If these 
cranks be set opposite to one onetien the practical 
effect as to turning the shaft round is still like that 
of a single engine with one or two cylinders. If, 
however, the cranks be set at right angles or at 
some angle between 0 deg. and 180 deg., the engine 
must be considered as a double engine. Or, if two or 
three cylinders, or three couplesof cylinders, are con - 
nected to two or three cranks, each set at an angle in 
advance of the others, however well, or however 
badly the positions may be regulated, still the 
engine must be a double or a treble engine. Or 
once more, if the engine have, say, two or three 
cylinders, and they be placed at certain angles to- 
wards one another, and in such positions as to 
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enable them to couple on to one crank, the engine 
may in one sense appear to be a single engine, but 
in reality it is a double or treble engine as regards 
its turning powers, 

An engine thus constructed may either be of the 
ordinary condensing class, such as shown in the en- 
gravings of our contemporary, or the cylinders may 
be compounded together, and if the ap ge of 
the cylinders, the arrangement of the slide valves, 
and the positions of the eranks, be well attended to, 
why is not the three-cylinder compound engine, if 
placed on a framing, such as shown, quite as capable 
of producing perfect turning as three cylinders all 
of one diameter, and working at the same pressure ? 
The fact is that the turning would be still Lotion, on 
account of there being a less variation of pressure 
in each cylinder than exists in the case of an engine 
working under the conditions described in our con- 
temporary, and, therefore, the assertion that com- 
pound engines cannot give the desired result is 
erroneous, Passing from the consideration of what 
might be thus attained we may state that most per- 
fect turning has been obtained with compounded 
engines, not of one type alone, but of many. Take, 
for instance, the three-cylinder engine built by the 
Fairbairn Engine Company, and erected at the 
Cleator Mills, Whitehaven, from the designs of the 
patentee, Mr. J. S. Crosland, of Manchester, this 
engine being of the type illustrated by us on page 
394 of our ninth volume. There three cylinders 
are all coupled to one -crank pin, the angle be- 
tween the two outer cylinders being about 120 deg., 
while the central one is vertical, and placed mid- 
way between the others. The turning of this en- 
gine is, we a to know, very good, and we 
mention it here because it gives an opportunity for 
comparison also in regard to other points alluded 
toin the account of the Northern Spinning Mills 
engines and boilers. ‘The consumption of coal is 
given in The Engineer as 2.03 lb. per horse per hour, 
a result which is stated to be — of improve- 
ment if the boilers were nearer their work, and the 
steam pipes kept from the evil of crossing an open 
yard. Why the evil effect of this distance, and the 
loss of 10 lb. pressure should be so great while the 
unjacketted cylinders and covers produce so little 
evil appears, however, somewhat strange to The 
Engineer. From the diagram eo it appears 
that a fall of pressure from 75 lb. above to about 
10 lb. below the atmosphere takes place within the 
cylinder at each stroke of the piston, by which the 
internal temperature of the cylinder will be lowered 
some 158 deg. each stroke. It is certainly well that 
the water escape valves,.so prominently shown in 
the engravings of the engines, are provided at the 
bottom of the cylinder, as no doubt they are often 
wanted. 

Without, however, now contending again for 
jacketted cylinders, we pass on to the boilers before 
examining the coal economy. We happen to have 
at hand an account of the same engines and boilers 
different to that given by Zhe Engineer, and from this 
we learn that the boilers are not of the ‘‘ Lancashire 
type with a few Galloway tubes,” but that they are 
three of Messrs. Galloway’s patent boilers of the 
newest kind, 28 ft. 6 in. long, 7 ft. in diameter, having 
two furnaces each 2 ft. 93 in. in diameter, and one 
combustion chamber 5 ft. 6 in. x3 ft., containing 
33 Galloway cones and two side pockets. The 
safety valves are loaded to 901b. pressure, and the 
firegrates are 6 ft. long, having 16.87 square feet of 
grate per furnace. 

The evaporation is assumed by our contemporary 
to be about 9 1b, of water per pound of coal, and 
it is intimated that the boilers are, in this case, not 
as efficient as they should be, or the result would be 
even better than it is. But a strange omission is 
made, in that we are not told that there is, in addi- 
tion to these modern boilers, a large Green’s econo- 
miser with 192 pipes, through which the water from 
the hot well is passed on its way to the boilers. And 
—_ that the coal used is the best Welsh lump coal. 

hese are important items when a result is pointed 
out, and other expected advantages are suggested as 
likely to be added under improved circumstances. 

As the three boilers supply steam to these engines 
and another, it is evident that at the time of trial 
one boiler must have been separate from the other 


two, which were left to drive the triple engines, 
The grate surface being, as stated, 16.87 square feet 
per furnace, gives a total of 67.48 grate surface, upon 
which the coal burnt was 300 x 2.03=609 Ib. per 
hour, or equal to 9 lb, per square foot of grate 
hour, an exceeding] 

ferring to a mame f 


low rate of combustion. Re. 
test recorded by us on page 








280 of our twelfth volume, with a Galloway boiler, 
in which nearly the same quantity of coal per hour 
was burnt, we have the evaporation of water from 
a temperature of feed of 75 deg. as 9.62 lb. of water 
per pound of coal. 

us with Galloway boilers capable of such duty, 
and assisted Sa Green’s economiser able fully to add 
one-sixth to this, we should probably have an actual 
evaporation of not less than 11.22 lb. of water per 
pound of coal, instead of the 9 lb. as stated. The 
average evaporation of a Galloway boiler when burn- 
ing about 20 lb. of coal per square foot of firegrate is 
7.5 lb. of water per pound of coal, to which add one- 
sixth for the Green’s economiser, and we have 8,75 1b. 
as the normal condition of things, thus showing that 
under the trial referred to an abnormal state of 
matters was in existence. As we have said these 
boilers usually supply steam for another engine, 
the total indicated horse power of the whole of the 
engines being 455. Even under these circumstances 
the rate of combustion could have only been 10.4 lb. 
of coal per foot of firegrate per hour, whereas the 
ordinary rate of combustion is from 18 lb. to 20 lb. 
of coal per foot of firegrate. We are thus led to the 
conclusion that were the boilers in their normal con- 
dition of working, and burning per square foot of 
grate the quantity of coal burnt in general practice, 
the consumption of coal per indicated horse power 
would be about-as 9: 11.22 :: 2.03 : 2.53 Ib. of coal. 

But now let us see what the compound engine 
with three jacketted cylinders is doing at the 
Cleator Mills. It is supplied with steam by two 
— flued boilers without any Galloway cone tubes, 
each boiler being 20 ft. long and with one flue 2 ft. 
8 in. in diameter, the steam from the two boilers 
mingling in one receiver in the upper part of the 
brickwork flues. The firegrates are 5 ft. long 
and have a total area of 26.65 square feet, while 
11 Ib. of coal is burnt per foot square per hour, or 
rather more than in the others, 

Now single-fiue boilers such as these will certainly 
not evaporate more than about 8 lb, of water = 
pound of coal under similar circumstances of slow 
combustion, while probably the evaporation will 
be lower than this. We will, however, assume the 
8 lb. as stated. The total indicated horse power of 
the compound engine as taken from the diagrams now 
before us is 138 horse power, while the consumption 
of coal of common quality* was 292 1b. per hour, 
or 2.11 1b. of coal per indicated horse power per 
hour. These boilers have no Green’s economiser to 
increase their efficiency and the feed water is cold, 
and, therefore, it is fair to say that were the con- 
dition of things between the two classes of engines 
reversed and the boilers changed over, the result 
would show the engines at the Northern Mills to be 
using 8 : 11.22 :: 2.03 : 2.84 1b. per hour; as com- 
pared with the compound at the Cleator Mills, which 
would then burn 11.22: 8 :: 2.11: 1.47 Ib. per hour. 

In the above calculations we have, for the sake of 
comparison, assumed the consumption of coal per 
indicated horse power per hour—namely, 2.03 lb.— 
stated to have been attained by the engines at the 
Northern Mills to be correct. There are, however, 
very good reasons for doubting its correctness, 
Even with the evaporative power which we have 
shown may, under the circumstances, be expected 
from the boilers which supply steam to these engines, 
the coal consumption just named would only give 
an allowance of 23.426 lb. of steam per indicated 
horse power per hour. But judging from the 
ange published by our contemporary, the engines 
under notice appear to work with between a nine- 
fold and tenfold expansion, and under such circum- 
stances there is abundant reason for believing that 
the development of an indicated horse power by the 
use of 23.426 lb. of steam per hourin an unjacketted 
cylinder is absolutely ee It is quite true 
that careful experiments have shown that the deve- 
lopment of an indicated horse power with less than 
24 lb. of steam per houris possible in an unjacketted 
cylinder under certain conditions, but these con- 
ditions do not exist in the case of the engine of 
whose performance we are speaking. The essential 
conditions to the attainment of a high degree of 
economy in an unjacketted cylinder are that the 
cylinder itself shall te large, so that its internal sur- 
face may be small in proportion to its capacity, and 
that the degree of expansion shall not exceed be- 
tween four and six times. In the case of the 
engines at the Northern Mills the cylinders are 
22 in. in diameter and 4 ft. stroke, so that they ex- 





* This is ordinary slack called “b 


district, and very much inferior to Welsh lumps. 





” in the Lancashire | T° 


pose a large surface in proportion to their capaci: 
and this clroamstance, together with the high de, of 
of expansion employed—a degree quite unsuited to 
an unjacketted cylinder—renders the alleged per- 
formance difficult to regard as at all trustworthy. We 
should therefore be glad to have further information 
as to how the trial of these engines was carried out, 
how frequently indicator were 4 
whether or not they were taken at regular intervals 
and from all the cylinders, what was the maximum 
and minimum horse power developed during the 
trial, &c. 

It will be seen from what we have said that in 
taking account of the economical working of steam 
engines it is necessary that we should know some- 
thing also of the nature of the boiler that provides 
the steam, and of the class of fuel used. In other 
words, no account of steam-engine performance 
should be accepted unless it is based upon complete 
data, and above all no statement of performance 
should be received as trustworthy, if it differs tly 
from that known to be generally attainable with the 
type of engine to which it refers, unless, at the same 
time, ample proof of the reason for this difference 
be forthcoming. 





STEAM LAUNCHES. 

Messrs, THORNYCROFT AND DONALDSON have just 
completed a torpedo steam launch for the Swedi 
Government, and this vessel was tried on the 
Thames the other day, on an hour's trial, with very 
marked success. 

The dimensions of the boat are as follows: 


Length over all ... eee ove 58 ft. 
Beam cee tte ve oo = wee (ss 7 GB in. 
Draught ... 0s ove ee oe §«=«-sOB ft. 

The contract speed was to be 17 statute miles on 


an hour’s run, and the speed was to be ascertained 
by taking the number of revolutions during one 
hour’s run, and afterwards in taking the mean revo- 
lutions made in running half a mile, on six half-mile 
trips, three up and three down the river. The total 
number of revolutions during the hour, divided by 
twice the mean revolutions during the half-mile, 
gives the number of miles run in the hour. During 
the trial referred to the total number of revolutions 
recorded in the hour’s run was 30,329, and the num- 
ber per mile was 1756, so that the actual speed of the 
boat was 17.27 miles per hour. The mean 
made during the six half-mile runs was 17.65 miles, 
The following is the official log of the hour’s run : 



































Downy. Up. 

$ . 

= Positron. § 

ae : 

_ 

E : 6 é F : 

air é é a KS 

lb. | in. |b. m. 6. h. m. s.} Ib. | in. 

110} 26 |11 54 10)|Barnes Bridge #1 5 21) 115/26 
0 59 40||Hammersmith Bge.|| 1 3 43) 116/26 
12 5 23)|Putney Brid «|| O 56 23) 116/26 

110] 27 | 0 8 53||Wandsworth Bridge!) 0 52 5 113195 

115} 27 | 0 11 2/|/5. Western Riwy.B./| 0 49 9) 11024.5 

115] 27 | O 18 10||Battersea Bridge ...|| 0 46 31) 107\23.5 

110} 26 |} 014 2 * New Bge.|| 0 45 16 

104) 26 | O 19 60||Vauxhall Bridge ...|| 0 87 38 110 26.5 

115] 27 | 0 22 82||Lambeth Bridge ...|| 0 35 49 115,26.5 

120] 27 |12 22 56||Westminster Bridge)12 34 7 — 

Time down 
28 min. 46 secs. Time up 31 min. 14 sec. 





Total time 60 min. Total revolutions 30,329, 
Av revolutions per minute 605.48, 
* End of run short of Barnes Bridge. 
The following are the particulars of the six half- 


mile runs : 











Down. Up. 
Num- Number of|)} Num- Number of 
ber of| Time. Revolu- |/ber of| Time. | Revolu- 
Run. tions. Ran. tions. 
min. sec. min sec. 
1 1 33.5 762 2 1 538 1006 
3 1 36 776 4 1 61 991 
5 1 31 798 6 1 61 988 























From the above data the number of revolutions 
uired to drive the boat through one mile of still 





water may be found. 
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Let« =the number of revolutions per mile in still water. 
m =the velocity of the tide in miles per second 


R =:the number of revolutions per mile with the tide. 
R, =the number of ae the tide. 

t =the time in seconds with the tide. 
t,=the time in seconds against the tide. 
Then the distance run by the boat with the 





tidein miles... ote ee = lt 
And the distance run by the boat against 
thetide ... toe ose ove « = 1+nt, 
The number of revolutions made will be therefore 
R=-2z (l-nt) . (qd) 
R,=z(l+nt) . (2) 
.°, Bee R+BRnt,=R,-—R, nt 
Ry l+nt 
n (Rt, +R, )=R,—R (3) 
Ore ee 
oe RG+ke 
EY NE a R 84 +8, 6 
By (1) =; . career a “£3 
Re, +8, ¢ 


From the previous data R, R, ¢ aud ¢, have re- 
‘ spectively the following values : 


R R, t t; x 
1624 2012 187 226 = 1744 
1750 1982 192 222 = 1760 
1656 1976 182 222 = 1768 

5 


The mean of the sum of these values = 


1756 revolutions per mile. 

We shall shortly have occasion to refer again to 
these fast boats of Messrs. Thornycroft and Co., as 
they have almost completed a launch for the Danish 
Government, which they propose also to submit to 
the test of a lengthened run, a trial in all respects 
far more satisfactory than the short trips over a 
measured distance, 


THE WESTINGHOUSE VACUUM 
BRAKE. 

WE last week illustrated and described in con- 
siderable detail the vacuum brake designed and con- 
structed by the Westinghouse Continuous Brake 
Company, and applied by them with highly success- 
ful results, although its action must necessarily be 
less efficient than that of the Westinghouse con- 
tinuous air brake with which every one is now 
familiar. 

Since the publication of the article above referred 
to, a trial has taken place on the London, Brighton, 
and South Coast Railway, with a train fitted with 
the Westinghouse vacuum brake, the details of 
which however differ somewhat from those illus- 
trated by us, the principal alteration being that a 
vacuum cylinder on each side of the carriage, instead 
of one central cylinder, is employed, and this 
arrangement of course modifies the brake gear. The 
train consisted of 10 passenger carriages, two of 
which had guards’ compartments, and drawn by a 
tank engine Weighing 42 tons. Eight of the ten 
carriages were fitted with the vacuum brake, the 
pipes being connected with the other two. The 
total weight of train was 102 tons. The following 
are the particulars of the trial : 








| 








THE MACOMBER GUN. 

For the last few years there has occasionally cropped up 
to the surface-—now through a h and now 
in casual conversation—a mysterious weapon of—or rather 
intended for—war, called the Macomber gun. This weapon 
has always been enveloped in an air of mystery, and ema- 
nating from that vague medium have come strange reports 
of enormous initial velocity, wonderful range, mighty pene- 
tration, and absolute unburstableness. But nothing definite 
could ever be ascertained respecting this weapon, no one to 
whom it was of any consequence that such a weapon should 
be known appeared to know it, and, will-o’-the-wisp-like, it 
has several times eluded our grasp. At lengtb, however, our 
curiosity has been satisfied; our thirst for knowledge in this 
direction slaked, inasmuch as we were permitted to gaze on 
this singular — we use the word advisedly—instrument at the 
Royal United Service Institution on Monday evening last. 
On that occasion Mr, D. O. Macomber held forth for nearly 
two weary hours upon the inevitableness of war as shown 


was informed during the discussion, the range he ob- 
tained has been much exceeded by guns of far lighter 
weight. But the first objection we have to make is that 
the gun is not a real novelty at all. The principle of its 
construction will strike some of our readers as similar to 
that of the Ames gun, whilst its details are whelly those of 
a gun which was sent from America to the Paris Exhibition 
of 1867, and was there known as the Ferris gun, and 
as that only. During the course of the discussion, 
Mr. Macomber stated that’ he and Mr. Ferris had worked 
together for 13 years upon the gun (time sufficient for 
a better result) and whichever of their names it bore was of 
no very great consequence, as it was his—Mr. Macomber's 
—invention. Of course this is none of our business, but 
we must confess ourselves surprised that during the long 
period Messrs. Ferris and Macomber were working out this 
problem that they have arrived at no better results. At 
any rate Mr. Macomber, by his own admission, was in Paris 
negotiating the sale of this gun when the war broke out, 
and he then had to leave. If we are rightly informed Mr. 
M ber is now in England for the purpose of disposing 





by “proofs of Holy Writ,” and the fitness of the M I 
gun for the purposes of deadly strife. From inspired 
sources also Mr. Macomber entertained his audience with 
some of the statistics of war, showing the enormous slaughter 
with which ancient wars were attended. As time progressed 
and arms of precision were introduced, obliging foes to 
keep at respectful distances, the death-rate became im- 
mensely reduced, and would eontinue to be further reduced 
until at leagth, when the world was armed with the Ma- 
comber gun, having a range of nine miles or so, it would 
absolutely be nil. And why ? Simply because armies would 
have to open fire at such enormous ranges that they would 
never hit each other. This was in effect, and nearly in 
words, what Mr. Macomber told his audience, and in so 
doing we think he did not pay a very graceful compliment 
to the gun bearing his name. 

Having thus premised, and dispelled some of the light 
gaseous medium surrounding the subject, let us look a 
little further into it, and see what that medium actually 
concealed. It consists of the Macomber gun, which may 
be described as a short, thickset, cylindrical body having a 
pair of tails and an elongated trunk or proboscis with a 
terminal closely resembling that of a pig’s snout. The 
cylindrical portion or breech of the gun is 15 in. in length 
and 18 in. outside diameter, and is composed of a series of 
18 discs, each disc consisting of three concentric rings of 
wrought iron, the inner one being of soft, the centre of 
medium, and the outer of hardiron. These discs are welded 
and turned, and have, we are told, an initial strain brought 
on them, by means of a mandril and a steam hammer, 
greater than gunpowder will ever give. Hence, says Mr. 
Macomber, the gun can never be burst, and hence the first 
requirement of a perfect gun. The discs are then jump- 
welded, and over them are forced a series of broad steel rings, 
and if necessary a second series. With the one series the 
diameter of the breech has now, as already observed, reached 
13 in. The last steel ring to the rearward has two arms 
13 in. long, projecting to the rear, one at top and the other 
at bottom, and these arms carry a swivel piece through 
which the screw of the breech plug works—for the Ma- 
comber gun is a breechloader. The breech plug is cut with 
four screw threads, and carries on its face a cup-shaped gas- 
check, and a projecting tube, or long nipple, which enters the 
powder charge, and is intended to conduct the fire from the 
friction tube into the centre of the charge. To complete 
the gun a chase of tapered form 20 in. long and 6 in. in 
diameter at the muzzle, which is splayed, is screwed into the 
breech, the length over all being 48 in. and the weight 
12 ewt. The gun has a bore 1.275 in. in diameter, rifled 


Trials of the Westinghouse Vacuum Brake on the London, Brighton, and South Ooast Railway, February 23, 1875. 
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In addition to these trials some expe. iménts wane 2 


made to test the efficiency of the brake in the event 
of a carriage coupling breaking, when the brake was 
applied. All the principal officers of the London, 
Brighton, and South Coast Railway Company were 
present, as well as Captain Tyler, and a number of 
gentlemen interested in railway management. 


Waree Eyoineersare or Braprorp. — Mr. Binnie, 
M. Inst. C.E., of London, has been appointed as water i- 
neer of Bradford, the other gentlemen who appeared before 
Selection Committee were Mr. Gaski of the Liverpool Cor- 
poration Water W and Mr. wick, Assistant Engi- 
neer of the Bradford Water Works. There were over 40 


its. 
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with 7 grooves, and an enlarged powder chamber. The pitch phos; 
| of the grooves commences with 1 turn in 130, and finishes 


with 1 turn in 93, the chase being rifled for a length of 
23 in. The powder chamber has a diameter of 2.5 in., and 
is 7.25 in. in length. The shot is elongated, and weighs 
3 lb., the powder charge being 1} 1b, of fine-grain rifle 
powder. With this gun and charge Mr. Macomber stated 
he had obtained an initial velocity of 2000 ft. per second, 
and a range of 9} miles. With a similar gun to the one 
exhibited he had fired 280 rounds without the slightest 
extension of the bore or deterioration of the weapon in any 
way. 

Now we do not deny Mr. Macomber could obtain the 
range he states; under the conditions of his and 
charge he might be able to do it. But, as Mr, wean oe 





of this gun, having offered it to our knowledge to a leading 
ordnance manufacturing firm. It would be waste of time 
to enter into a discussion upon the demerits of the Ma- 
comber gun; the merits we leave for those to discuss who 
can discover them. Weare assured that in practice it has 
given wonderful results ; but when fired by Captain Boys and 
his staff on board the Excellent at short ranges, the projectiles 
hit the target side-on, and could not be persuaded to take their 
flight point foremost, much less to enter the target. This 
Mr. Macomber explained was a peculiarity of this gun at 
short ranges, but that at long ranges of several hundred 
yards the projectile always struck point foremost. He 
himself had tried it at short ranges with similar results, 
and on one occasion at 100 yards the projectile flew back 
within an inch or two of Mr. Macomber and the gun. So 
the gun is useless at short ranges, and this it appears to us 
is partly owing to the shot being of a slightly smaller dia- 
meter than the bore of the gun, the base being lead-coated 
to a slightly larger diameter than the bore. The shot 
therefore on leaving the gun spins on its own centre, and 
also for atime revolves about an imaginary axis in line 
with the bore of the gun, until possibly in time it finds and 
follows a true path. We say “ possibly,” for we have no 
records of firing to give us any idea of the accuracy of the 
gun, In short, we can find no redeeming feature in the 
gun under notice ; if there be any originality about the in- 
vention it is that of the caricaturist, and whatever virtue it 
possesses is lost in the mass of metal required to develop 
that virtue. It is one more to be added to the long list of 
curiosities of American ordnance (we will publish a selec- 
tion of these soon), but we see no hope for any legitimate 
purpose of utility ever being served by the Macomber 
gun. 








IRON MAKING IN STAFFORDSHIRE. 
To rus Eprror oF EyGinzERine. 
Srz,—In former years Staffordshire was noted for the 
quality of its pig and wrought iron, but at the present 
time, although some of the best-known houses still keep up 
and deserve their good name, it is found by consumers that 
Staffordshire iron is not always synonymous with good iron, 
but that it can be obtained there as bad as in other places. 
The cause of this falling off is, that formerly. Staffordshire 
abounded in a first-rate quality of ore, which when smelted 
gave excellent pig and wrought iron, and having plenty of 
it close at hand, it was not worth while to — any from 
surrounding districts ; whilst, at the present , these ores 
— in many places almost exhausted, or at events not 
fo’ in such abundance as formerly, new ores have to be 
brought from other parts, and es being of inferior 
quality, the iron has deteriorated. Those houses who 
are fortunate enough still to possess any quantity of ore, 
and who smelt it alone, produce as good a quality of iron as 
formerly, but the expense of getting these thin seams is con- 
siderable when compared to mining in the Cleveland district, 
which since it has become so important hagso increased com- 
petition that many makers have been obliged to use cinder 
in their blast furnaces besides the inferior ores already re- 
ferred to, so as to enable them to sell ata fit, and they 
trust to superior skill in manufacture for keeping up the 
quality of thei a iron. This, through the carelessness 
of the men, often fails in its so Staffordshire 
iron has b less reliabl formerly. The blast 
furnace page is thus gradually approaching the system 
adopted in Wales, where their ore is also becoming scarce, 
and where they 





use all manner of mixed ores cinder. 
But there is one important difference, for whereas in Wales 
the makers to buy hematites and other ores which 
contain but little and thus the chief impurity 
is sulphur from the cinder and raw coal, the foreign ores used 
in Staffordshire are on the contrary moderately with 

and, therefore, the pigs contain more of that im- 
purity, although less sulphur, Toseuns raw coal is not used 
to the same extent, and there is a smaller proportion of 
cinder in the blast furnace burden. 

The use of cinder in Staffordshire is most objectionable, for 
unlike the Welsh cinder it contains a good deal of phosphorus, 
and this drawback has become more serious since the intro- 
duction of inferior ores and of Cleveland pig iron, but the 
Staffordshire rollers, being less isolated than the Welsh, get 
over this trouble by a mixture of purer pigs in the puddling 
furnace. I wo 8 for the consideration of the 
smelters whether it not answer their purpose to follow 
the example of the Welsh in buying hematites and other 
rich good ores, and using pan Pe which is made at 
the best iron works where little or no common iron is 


The abundance of coal in Staffordshire still attracts many 
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wrought-iron makers who have no blast furnaces, and who 
obtain their pig iron from all parts, using large quantities of 
Cleveland, Lincolnshire, and part cinder pigs, in admixture 
with a little Gloucestershire, Shropshire, Staffordshire all- 
mine, and other irons of better quality, thus g to bring 
down the price nearer to that of Cleveland, and at the same 
time keep up their name for quality as far as they can. 

The process of boiling pig iron in the manufacture of bars 
having been introduced and approved of in Staffordshire, 
they do not make that dry white sulphurous iron which 
is @ peculiarity of Wales ; but they aim at producing a 
grey iron much less rich in sulphur, such as I recommended 
to the notice of Welsh ironmasters in my letter of January 
22nd, and the advantage is seen in comparative freedom from 
red-shortness and raw iron, as well as in a much smaller loss 
in the puddling furnace. This is still,however, greater than 
it need be, for I have noticed throughout the South Stafford- 
shire works what is seen in no other district, viz., that when 
the iron is boiling, the cinder, ‘which is of a thick frothy 
nature, and runs out of the furnace in great a carries 
with it a considerable quantity of ironin a granular state ; 


and when these cakes of cinder are ite a nest 
ofiron is foundinthe centre. This is so plenti l in sonte 
works that it is put aside and worked up by the puddlers at 
the end of the week. It seems strange the cause of this 


should not be looked into, for the waste occasioned by it must 
be very great. : : 

I suggest that it may arise from two causes? firstly, an 
over supply of sulphur, which makes the einder frothy and 
light, so that it carries iron with it as it pours from the stopper 
hole; and, secondly, from the shape of the furnace, for when 
puddling my refined iron which contains no sulphur a certain 
quantity of iron still ran out, and the average loss at one of 
the works, where this defect was most marked, was 1 ewt. 1 qr, 
15 1b. per ton, whereas in other districts, no iron is so wasted, 
and scarcely any cinder boils over, and thé av loss has 
been only 1 ewt. per ton. This leads me to think that 
although the quality of the iron ry! be ly the cause, it 
is principally due to the shape of the furnace, and that if 
there were a greater distance between the bottom plate and 
the stopper hole (which could be easily obtained by raising the 
fore plate), an improvement might be effected; at all events 
the suggestion may be worth a trial. ; " 

At those works in South Staffordshire where they make the 
best qualities of iron, I have not noticed the waste above re- 
ferred to, and therefore it may perhaps have been found 
from experience that by puddling common iron in a shallow 
basin, the quality is improved on account of the more perfect 
action of the flame upon the metal, and the entan ent of 
the lighter sulphurous portions of iron by the which 
floats them out of the furnace. An analysis of those particles 
that come out and those that remain in the furnace would 
show if this notion is correct. In any case by removing all 
the sulphur from the pig iron by the Warner this 
loss need not occur, as furnaces could be employed similar. to 
those in other districts, and thus a ¢ saving of iron be 
effected as well as scraps, coals, fettling, and labour, quite in- 
dependent of improved quality for plates, sheets, &c. 

thi is said that for hoops, ordinary refined iron is not suitable 
on account of its absence of silicon. I consider its unfitness 
is rather due to lack of carbon, which occasions raw iron in 
the puddled bar, and this, when rolled down —— becomes 
apparent, forming raw edges and cracks. forge or 
mottled iron is said to be likewise unsuitable, and managers 
generally choose a grey iron when they desire to make a better 
hoop than usual. This superiority of the grey iron, is, I believe, 
solely due to freedom from sulphur, and there is no reason 
why a refined iron containing a good supply of carbon, should 
not make hoops as flexible as the greyest pigs, even although 
all silicon be absent, for, should a siliceous cinder be required 
in the bar, it can easily be imparted by the use of a little 
mill-cinder, if the hammer-slag be not siliceous enough. 
When working a grey iron, the puddlers often use a good 
deal of mill scale, in order to save fettling and improve the 
quality by strengthening the cinder that has been im- 
poms A | by the silicon in the pig. This process they 
continued when my refined iron was puddled, and the con- 

uence was that the hoops had a tendency to become hard 
and jagged at the edges, but when the use of this scale was 
abandoned, the difference was most ap t, the hoops be- 
coming at, once softer and smoother, thus showing that for 
this branch of the trade, a more siliceous cinder is necessary 
= a bars or plates. vib vail La 

t is for the purpose of obtaining roper mixtures, 
seeing them ‘ead according to wih ic seqnivel, that a 
manager’s judgment is necessary ; and at the present time, on 
account of the constantly varying kinds of iron he has to deal 
with, especial care and attention are required, and he finds it 
very difficult to obtain a uniform result; whereas if the 
master were able to supply him with an iron always the 
same in being free from silicon and sulphur, the men would 
soon learn the best way of puddling it and the proper flux to 
use for the different qualities of iron they had,to produce, and 
the mongers anxiety would be greatly whereas 
now a puddler has no inducement to learn how best to treat 
an iron because the quality alters from day to day, and the 
manager never knows when he arrives in the morning 
whether the men may not all refuse to work unless he gives 
them a different mixture, on account of some of the iron that 
has just come in being too grey, or, in other words, con- 
taining too much silicon or car 

I remember one remarkable instance of this. The night 
shift had all struck, refusing to work the iron that was given 
to them, and the day men would not begin unless an altera- 
tion were made in the mixture. The manager having already 
given way, and having endeavoured to pacify them by pro- 
curing some white iron for mixing with the charge, did not 
incline to do so again. The men, however, declared that 
bon eer ing better, a was ee ; 

ut could not convince the manager, ught the 
only wanted an excuse to shirk work en account of the hes 
weather. But the reason of their di t became at last 


apparent, for on working a heat of this white iron by itself 








it was found to take 3 hours and 15 minutes to and the 
quality was very bad. We all attributed this to excess of 
silicon, but when I was able to obtain an analysis of this iron 
by Mr. Riley, it was shown to have the following remarkable 
composition: Carbon 4.069, silicon 0.607, sulphur 0.031, 
phosphorus 1.305, man 2.042, 
_ In previous letters I have shown that 2 per cent. of carbon 
is about the proper quantity for such an iron, and, therefore, 
it is not surprising that a long time was occupied in the 
uddling. This iron came from Lincolnshire, and was made 


as I afterwards learnt from the blast furnace owners) when | first 


the furnace was in a bad working state owing to an excess of 
lime in the burden. An excess of carbon was also the 
reason why most of the refined Cleveland iron I had puddled 
in Staffordshire took so long, for it contained from 2} to over 
3 per cent., and occupied on an ave! 1 hour 35 minutes, 
whereas that puddled at the Imperial Works, Eston, not con- 
iiniag ware than about 2 per cent. took only 60 to 70 min. 
My had been that the introduction of carbon would 
lengthen the boiling process, and so improve the quality, and 
first-class iron makers shared this opinion with me. I there- 
fore had endeavoured to produce my metal as rich in carbon 
as possible, but the results that were obtained from it and 
also from the Lincolnshire iron just referred to, proved this 
view to be erroneous, and that there might be too much 
carbon, for although the boiling was tm eth 5 the quality 
was not so good as that made at Eston with a metal contain- 
a, be per cent. carbon. I have already stated what I consider 
to be the cause of this in my letter on high-class iron of 
February 5th, namely, that when the iron is too rich in 
carbon, it will not begin to boil readily, and the puddler is 
unable to work it at so great a heat, as when it only contains 


just enough to make it melt. 
The advantages of the Dandy furnace for puddling at a 
high temperature are acknowl by all the South York- 


shire houses, where they p re metal that melts 
thin and boils, as well as the not unimportant one of saving 
as much as 8 cwt. of coal per ton, on account of turning out 
so much more iron in the shift than the ordinary furnace. 
Not only do the men not object to work these furnaces, but 
it is looked upon by them as an incentive to steadiness and 
good workmanship, that they may be promoted to one of 
them, where the work is lighter and they earn more money. 
When making hoops, sheets, and other thin iron, it is im- 
— to use as little and as clean = possible. Ball 
urnace tap is generally allowed to be the best, but it is only 
produced in small quantities, and so ays mine, bulldog, 
and other inferior materials are used, for Staffordshire being 
at a considerable distance from the hematite district, is not 
able to afford the carriage upon that description of fettling, 
which, after best ball furnace tap, is the purest obtainable. 
But I believe that by using only refined iron, sufficient ball 
furnace tap could be produced, as no scrap being oe 
for the bottoms of the puddling furnaces, they could all 
worked up in a ball furnace, and thus the production of ta 
would be greater than at the present time, whilst the me’ 
would only require a small quantity at the end of each 
shift. The total fettling used at the Gospel Oak Works, 
Tipton, with my refined iron (where the manager himself 
saw everything accurately weighed in), was not more than 
2 cwt. per ton, and of this only 14 cwt. was best tap, which 
uantity could surely be produced in a sheet-iron works. 
n account of the length of this letter, I must defer the 
account of my experience of the Danks furnace until next 


week, 
And remain, yours faithfully, 
AgTHur WakNER. 








THE NEW PATENT BILL. 
To THE Eprror or ENGINEERING. 

S1z,—Respecting the revision of the Patent Laws, a 
question which has been so often under discussion, and 
which patentees and anti-patent agitators are now waxing 
furious about, I think the question has seldom been looked at 
from a working man’s point of view, and unless we can obtain 
your valuable assistance in ventilating the matter, I fear any 
revision of the above laws will just leave the workman where 
he was. 

It is well known that a large number of the artisan class 
are patentees, or have some interest in conjunction with 
capitalists (often their own employers), in patented inventions 
(the workman frequently being the inventor). In many of 
the latter cases it is presumed that the workman has not the 
means wherewith to work his invention ; overlooking the first 
consideration, a means to mt it?” I believe, if 
properly investigated, a workman it very hard to raise 
Scones fees, and he makes in a many cases only terms 
for hi with the capitalist, to whom the fees area 
fleabite, and any lowering of them would be to his dis- 


advantage. 

It is shadowed forth in the new Bill that we are to have a 
crucial examination as to originality, and from this is to- be 
inferred that worthy inventions only will be patented. Asa 
stimulus to the dormant ingenuity of many workmen, ought 
not the first application for a patent to be the sim and 
cheapest thing imaginable? It may be said, the Com- 
missioners would be inundated by s a course, but if the 
applicant were to sacrifice his fees, he would be careful before 
he went with a useless thing to the Patent Office. What 
then? some will ask. Well, when he has obtained i 
I think he should be allowed twelve months ins' of six to 
make his machine or what else (and which will be found little 
enough for some), giving them time also to make the best bar- 
gain can with a capitalist, or to decide then whether or not 
to let it lapse. If they decide to proceed, it may be presumed 
they would then be in a better position to pay higher fees, 
having had ample time to with and thoroughly 
test 
thing or nothing, and we should not have so many half- 
inventions. It has frequently happened, when a person 
succeeded in making a machine to work, some previous 
tentee has had the same new-born idea and patented it, 


ir invention ; they would know if it was good for any- | 20,000 





could never make his work. As many of your readers 
interested in the question will weet exposition of 
existing specifications, no : i 
could make out the boundaries of baring ordinary intligence 
if we are to have revision, let us have ; 

be put to such expense in gainis 


complicated 
= ein errant the P v5 
acce; or rejection ‘ost Inventors 
as a rule are not men of the world, and this should be con- 
sidered; for by the present system the men of the world 
pocket the fruits of most inventions. Apologising for taking 
up your valuable space, but it isa question which I along 
with others have felt sore about for a long time, when I was— 
Yours very respectfully, 

A Worxmay, 

Crown Point-road, Hunslet, Leeds, February 22, 1876. 


{To tHe Eprror or Eneinezrina. 
_Sr1z,—I am uaieeeray too busy just now to properly 
discuss ps pro new Patent Law, but the a in your 
per of yes y agrees in so man ints with my own 
ioe, A lg has suggested my condlng you the cadened 
pamphlet. 

To my mind the Bill is a “ Bill for enabling certain legal 
officials to act despotically, arbitrarily, and unequally as re- 
gards the interests of inventors. ’ 

There are no doubt advantages in having a complete 
specification lodged at the outset instedd of a provisional ; 
but there is this very great disadvantage that it will make 
the first step of the patent in many cases much more costly 
to the inventor (notjin Government stamps of course, 
but in the preparation of the document and relative 


“the Bil 
The Bill sticks to the old absurdity that an inventor loses 
right to a — if he publishes or uses his invention before 
he applies for a patent. In the United States the inventor 
does not lose his right unless he has published more than two 
years previous! fand in some cases not even = and 
actually in the Patent Law of British India a year is allowed 
to the inventor, during which he can publish and use his in- 
vention before patenting. I never heard the slightest sug- 
gestion of objection to the United States or Indian plan. 
if the plan (say von ej me age «peg ted in the new 
Bill, then there would be less, or perhaps no objection to the 
lodging of a complete instead of a provisi specification 
on first applying fora patent. The inventor would in fact 
have, practically, protection for 12 months without any cost, 
in which to test the value of his invention, and in the case of 
# poor man to get friends or capitalists to help him. 
In haste, most truly =o, 
Dwakp Hont. 
87, St. Vincent-street, Glasgow. February 20, 1876. 


GREENSLADE’S WINDLASS. 
To rue Eprror or ENGINEERING. 

S1z,—We notice in your issue of the 12th inst., an engrav- 
ing oe description of a windlass for steam cultivation said 
to be designed by Mr. Greenslade, of Taunton. 

The windlasses which we have made for many years, and 
for which we hold patent rights, are similar in all their 


essential to the above. 
We shall feel obliged if you will insert this letter in your 
We are, ae pomme truly, 


next issue. 
Jouy Fow.Er anp Co. 
Steam Plough Works, Leeds, February 23, 1875. 
[We think that if Messrs. Fowler examine Mr. Greenslade’s 
windlass again they will find some essential points of dif- 
ference between his design and their own.—Ep. E.] 








Street LAMPLIGHTING.—Salem, Massachusetts, has made 
a practical experiment in rpm pod street lamps by elec- 
tricity. The system is said to work very well. © 

Rarsine aw Otp SuBMARINE CaBLE.—An attempt is about 
to be made to raise and utilise—at any rate to some extent — 
an old submarine cable laid some time since between Cape 
Otway and the northern coast of Tasmania. This cable was 
laid without a proper survey nog ee previously made, 
and So eneeane Sieee Sae id in some places across 
sharp reefe, it was soon cut throu, It is anticipated, how- 
ever, that the greater portion of the line will still be found 
in good working order. The line has been purchased from 
the Tasmanian Government by Mr. Alfred Nicholas. 





Russtan Import Dury on Sreet Raits.—The Saint 
Petersburg Financial Review of 1st/13th of February —; 
“In the Aiatry of Finance and also in the Railway De- 
seamed it has been determined to demand, that a duty of 

kop. per pood be placed on steel rails (6/. 10s. per ton), for 
the purpose of enabling Russian rail makers to compete with 
fe made steel rails. The railway department have 
ly ordered steel rails to be made in country at 2 
roubles 30 kop. a pood (201. per ton), and intend to give out 
further orders at same the imperial sanction 


uty 

‘pet the doy of rail ly gi 
ton), but the de ways continu ve 
ee a permission elgg ac duty free. The Boh 
Cen CEG Oe * The object in view (by 
placing a heavy duty on steel ) is to enable the coun 
in time of war to provide rails required for remount of 
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KORTING'S EXHAUSTER. 

Wes illustrate below an arrangement of exhauster de- 
signed by Mr. E. Korting for exhausting variable quan- 
tities of fluid, the apparatus being specially intended for 
use in gas works, where the quantity of gas to be dealt with 
during the summer months is much less than that during 
the winter. The apparatus, which is made by Messrs. 
Kérting Brothers, of Manchester, consists of a main 
chamber A, having a receiving branch at one side, as shown, 
and fitted at the top with a steam jet 5, the discharge of 
steam through this = being controlled by an adjustable 
conical spindle. the steam jet is a series of mixing 
nozzles C1, Cy, Cy, Cg, Cg, and an expanding discharge tube 
d@, Them nozzles are fitted into a cast-iron cylinder, 
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and each carries four wings or feathers which touch the 
gees and following nozzles, the whole being thus kept 
n their proper places. This arrangement of mixing nozzles 
causes the gas to be admitted to the driving jet in annular 
streams, while the feathers or wings prevent whirling 
movement and consequent loss of effect. 

One of the leading features in the apparatus consists in 
the arrangement adopted to enable it to deal effectually with 
various volumes of gas. To effect this provision is made 
for shutting off one, two, or three of the annular mixing 
jets at to the section it will be seen 
that the two first mixing nozzles c, and c, receive their 


iii 


ll 


while to the three lower jets c,, c,, andc,, the gas gains 
admission through other ports ¢,, ¢,,¢,, which can be 
closed or opened at pleasure by a cylindrical slide or sleeve, 
this sleeve being adjusted by a screw, as shown. The 
position of this sleeve is indicated by an external scale and 
indicating finger, which is actuated by another screw, as 
shown, so that it moves with the sliding sleeve. 

In our engraving the sleeve is shown in one of its extreme 
portions, all the ports for the three lower nozzles being closed. 
Under these circumstances the three lower mixing nozzles 
are thrown completely out of action, and the back pressure 
area against which the gases have to be discharged is re- 
duced from that of the nozzle c, to that of c,, and this 
reduction enables the amount of steam used to be also 
reduced. Ifno such arrangement was provided the con- 
sumption of steam would be nearly constant whether the 
quantity of gas exhausted was reduced or not, because the 
back pressure area against which it had to act would remain 
unaltered. The more the ports c,, €,,¢, are uncovered the 
more the steam jet has to be opened. 

The apparatus which we have described is now in 
extensive use in German gas works, ‘and it is stated that it 
shows decided advantages over mechanical exhausters, as 
there are no moving parts to wear, and it produces a constant 
exhaustion without oscillations of pressure. The quantity 
of steam used is stated to be about the same as that required 
to drive engines working Beale’s exhausters, it being found 
that the same boiler power serves in the two cases. We 
may remark here, however, that the engines used in gas 
works are rarely of an economical type, and many of them 
are remarkably the reverse. 

The jet exhausters we have described are applicable also 
to the smallest gas works, which are at present rarely pro- 
vided with exhausters on account of the expense involved in 
steam engines and special attendance. We are informed 
that experiments which have been made prove that the steam 
jet exercises no injurious influence on the illuminating 
power of the gas passed through the apparatus. We shall 
be glad to see these exhausters get a fair trial in this 
country, and we may add that several have already been 
set to work, amongst them one at Cornholme District Gas 
Works, near Todmorden, which ,is reported to be acting 
very satisfactorily. : 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MippLEsproueH, Wednesday. 
The Cleveland Iron Market.—Yesterday there was a large 
attendance on ’Change at Mi ge aero 
firm. Pig iron makers again quoted No. 3 at 59s. per ton, but 
some merchants that quality at 6d. per ton less. 





supply of gas through ports which are permanently open 


Very little business was transacted. There is a good deal of 
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work on hand. There is still some uneasiness as to the course 
taken by some of the blast furnacemen. 


The Finished Iron Trade.—There is really no change in the 
condition of this branch of industry. More orders have 
come to the district, and there is a better pros but there is 
no material alteration in prices. Nearly all the works are 
fairly occupied. 

The Blast Furnacemen and their Wages.—Although all 
the firms in the North of England have with their 
blast furnacemen, Messrs. Bell Brothers, of Port Clarence, 
and Bolckow, Vaughan, and Co., of Middlesbrough, have 
been unable to get the whole of their men to agree to the re- 
duction of 10 cent. Messrs. Bell Brothers have damped 
down the whole of their ten furnaces, and Messrs. Bolckow, 
Vaughan, and Co. have damped down their three furnaces at 
Middlesbrough. It is stated that the blast furnacemen of the 
district have agreed to support the men who are now out of 
work in consequence of Mesers. Bell Brothers and Messrs. 
Bolekow, Vaughan, and Co. damping down. Should this 
statement = correct, and the blast furnacemen really 
mean to fight the masters through these two firms—two of 
the largest in the kingdom—there will be a long struggle. 
In all probability both these firms will be able to recommence 
their blast furnaces in the course of a few days. The Iron- 
masters’ Association have taken no ts the matter up to 
the present time. Messrs. Bell Brot: gave notice last 
week to men employed at their ironstone mines, collieries, 
and coke ovens, that owing to the stoppage of the blast 
furnaces they would probably have to pay off all hands, but 
since then the firm have made arrangements to continue the 
mines and collieries in operation. 

The Proposed Dock at Stockton.—It has been decided by 
the Stockton Corporation to abandon for the present the idea 
of making a dock at Stockton-on-Tees. 

Shipbuilding—On the northern rivers the shipbuilding 
trade continues active. Engineers, too, are a employed. 
Some of the firms have a good deal of bridgework on hand 

The Freighters and the North-Eastern Railway Company. 
—A meeting of the North of England Freighters’ Associe- 
tion is to be held at Middlesbrough on Friday. The parties 
interested in the North-Eastern Railway sneer at the 
freighters, and say that there is no likelihood of their ever 
making a railway of their own to connect the Durham coal- 
field with the Cleveland hills and the intervening ironworks. 
It should not be forgotten that, powerful as the North- 
Eastern is, the Freighters’ Association is very influential, 
and quite equal to making a line of their own if they should 
consider it necessary to do so. 


NEWFOUNDLAND Pun Tenineas is rejoici ~~ 
the discovery of large pine forests round Gander _ at 
estimated that there are at least 600 square miles of this e 
timber. The timber is described in lumberman —_ ogy 
as girthing from 9 ft. to 14ft., with straight stems run- 
ning up from 50 ft. to 70 ft. 
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Tne success which has attended the differential gear in 
the pumping engines specially designed by Mr. H. Davey, 
and known as differential engines, has led to its application 
to existing Cornish engines as a means of introducing into 
them an element of safety. A small variation of load on 
the veritable Cornish engine is attended with much danger, 
and the failure of the drawing lift or a spear rod frequently 
results in a greater disaster than the breaking of the spring 
beams. The main beam sometimes gives way under the 
shock, and cylinders are often broken. It is therefore a 
matter of great consequence to render the engine self- 
governing in order that these accidents may be averted. 








The accompanying engravings illustrate the gear as it has 
been made and applied by Messrs. Hathorn, Davis, 
Campbell, and Davey, of the Sun Foundry Company, 
Leeds, to several Cornish engines. The main principle of 
the gear is that the valves of the engine have a motion, the 
resultant of two other motions, the first an independent 
constant motion, and the other the motion of the engine, 
which may be termed a dependent variable motion. Any 
erratic movement of the engine resulting from a change of 
load, or other cause, produces a co variation in 
the distribution of steam through the resultant motion of 
the valves. 


a 








Fig. 1, on the opposite page, represents a per- 
spective view of the gear, and Figs. 2 and 3 its 
application in elevation and plan to an engine 
It consists of a lever called the main lever, by 
means of which motion is given to the valves 
through a rod. The motion of the engine is 
given to the outer end of the lever, through the 
rod by means of a lever of the first order, the long 
end of which is attached to the plug rod, the other 
end deriving its motion from the subsidiary eylinder, 
and being controlled by means ef the cataract. 
The cylinder has a slide valve which is worked 
by means of a tappet arm on the rod of the piston 
of a secondary cylinder ; the motion of the secondary 
piston is also controlled by a secondary cataract. 
The slide valve is however free to move with the 
motion of the handlever. It will be seen that there 
are two hand wheels and a hand lever attached to 
the cataracts. The function of the large wheel is 
to regulate the speed of the engine during the stroke ; 
the small wheel is for regulating the pause be- 
tween the strokes, whilst the hand lever enables 
the engineman to hand work the engines. The 
rocking shaft is employed to give motion to the 
valves of the engine in the usual way, clearly shown 
in the engraving. 

The action of the gear may thus be described. 
Let the engine be “out doors.” The engine end of 
the main lever will.then be in its highest, and the 
opposite end in its lowest position, the secondary 
lever being lifted so as to admit steam to the bottom 
of the secondary cylinder. The engine will pause 
until the piston of the secondary cylinder shall have 
travelled to the end of its stroke, and have lifted 
the valve of the subsidiary cylinder, The pause will 
be long or short, according to the regulation of the 
secondary cataract. The piston of the subsidiary 
cylinder then having steam on its lower surface will 
travel upwards, actuating the main lever with a speed 
dependent on the adjustment of the cataract. In 
doing so the steam valve of the engine will be 
opened through the medium of the rod, and the rock- 
ing shaft, &c., and will be opened quickly because 
the engine end of the lever is for the time being 
stationary. Steam now being admitted on the engine 
piston, it will, after overcoming the inertia of the 
load, move off at an increasing speed, which is com- 
municated to the engine end of the main lever. The 
result is that as the opposite end of the lever is 
moving uniformly in the opposite direction at the 
same time, the motion of the centre is soon reversed 
in direction, and the steam valve which was opened. 
by the motion of the subsidiary piston, is closed by 
the differential motion brought into action by the 
motion of the main piston acting on the same point. 

It will be seen that the valve of the differential 
will only be changed by a change in the motion of 
the engine, because the other component of the 
differential is a constant, and the time of closing 
the steam valve will be earlier or later as the- 
differential is greater or less, and as changes in the 
motion of the engine are produced by variations of 
load and steam pressure, it therefore follows that 
these variations produce their correction in the dis- 
tribution of steam. 

If through loss of load the motion of the piston 
of the engine becomes excessively erratic, steam 
will, by the action of the gear, be admitted on the 
reverse side. -The full load has often been suddenly 
thrown off from a differential engine moving at its 
normal speed without any damage resulting. 








CopgenHAaGEN.—The Danish Minister of War has 
applied to the Danish Legislature for a credit of 
2,000,000/. in order to render Copenhagen safe against 
a bombardment from the sea, and in order to secure 
the construction of fortifications at some exposed 
points on the Danish coast. 


RavenstHorre DratnaGz.—The main drainage. 
works of Ravens’ district being now in an 
ei ; mot Demo 
the engineer, Mr. Malcolm Paterson, 
to prepare a complete scheme for the drainage 
of the private streets, &c., which hitherto have 
been provided with merely ag! 
accordance with such ee fr. Paterson 
attended at the last meeting of 


8, with the lans and i 
ruary 18, wii necessary Pp. ng as welt the 





with a report describing the proposed 
existing coitery eonll of the district, 
that, if the consent of the owners of the property can be 

the Board do to carry out the whole in one contract. 


flat nature with a sandy alluvial sub- 
we > treatment in the execution of works 
of sewerage. total cost of the main drai works now 
nearly completed will amount to about 11,0007. This in- 
cludes cost of land and arbitration expenses, sewage pump- 
ing and precipitation works, storm overflow and main sewers, 
of private drains pro- 
is about three miles. 
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STREET TRAMWAYS. 
To rus Eptror oy Exetnzerina. 

Sin,—I have read with considerable interest the Paper on 
cea tennep ty Ss Hah, oh in- 
creasingly important subject. 

The weak pointe of the system generally employed in this 
country have been pointed out, and new arrangements sug- 
gested in the way of improvement. 

Both Mr. L and yourself appear to think that the 
employment of timber is the chief cause of failure, but as to 
this I must in a great measure differ from your conclusions. 
No one has advocated and, I may say, em iron and 
steel in the construction of tramways to a extent than 
I have, and I am not therefore udiced in favour of timber, 
but quite the reverse, yet I think the use of timber is not b 

means the great source of trouble and expense to whic 
ce has been made. 

The present system of laying the road has been found 


wanting, and is undoubtedly capable of considerable improve- 
ment. The great defect in my opinion, both as regarc - 
, is the 


permanent way and the pavement as at present 
Psat of a better foundation, both to sustain the stones and 
the sleepers, whether the latter be of iron or wood. 
uires little observation to see how the pavement in 
many places sinks below the surface of the rail, and some- 
times the rail below the level of the stones; this is obviously 
i Many tramways in this country 
are positively laid in sand or ci or other loose stuff of 
that sort, which offers no foundation at all equal to the re- 
quirements of the case, and the result is failure and disgust, 
as well as loss to the shareholders. The best examples of 
road are, however, laid on a bed of concrete, but even that is 
quite insufficient for the great and ever-increasing traffic of 
our large towns. The concrete, with the constant pounding, 
soon disintegrates and allows the stones and sleepers to 
below the surface. ¢ 
Tt therefore becomes necessary to have something of a 
, more tenacious, and more durable character, and I 
t no better material than asphalte can be found for the 


. In the first place there ought to be a good foundation of 
conerete, and upon that should be poured asphalte—of a 

consistency—in which the stones and sleepers will be 
embedded, and the interstices then filled up with liquid 
asphalte, which will bind the whole together as one solid 
mass; and, if not perfect, this would undoubtedly be a very 
great improvement on the t arrangement. 

This disposition of ma would prevent both the stones 
and the sinking; but there will still be the wear of 
the stones, which must be provided for, as they will wear 
faster than the rail, and it is of the utmost importance to keep 
the level of the rail and pavement the same, or practically so. 

This equality can be maintained in several ways according 
to the character of the permanent way, either by an adjust- 
ment in the sleepers, or the stones adjoining the rail could be 
lifted and reset to the required height by the addition of a 
small quantity of asphalte underneath. 
pointed out the improvements I would suggest, so 
far as the foundations of the sleepers and pavement are con- 
cerned, such arrangement being applicable either to wood or 
iron ; and I may now say a few words with regard 
to the character of the ¢ way itself. 

i tramways are used to an extent 
unknown in this country, iron are much preferred, 
and in the case of nearly all the early examples of tramways 
laid on timber, the timber has been removed, the experience 
of the last five years having proved the wisdom of the change. 
During that period nearly 100 miles of tramway have been 
laid in Buenos Ayres alone on iron sleepers. 





i 


t way, which I had so successfully introduced, and 
Fgive in the sketch that follows a slight modification of it 
T great desideratum is to arrange the road with as 
little metal on the surface as i and to make the sur- 
wide could be used, it would make tr ays less objection 
able, and every increase in the width of a slippery material is 
Mr. Lynde, after commenting upon the various systems 
now in ~— * English towns, puts forward a plan for dis- 
usi nonce ut asphaite and concrete. With a proper 
of rail, and . cee odjustment of the — 
such a _ might answer, but a our 
of single rail—such as that referred to as an example in Mr. 
hich to base a correct 
Before it would be safe to adopt an entire! 
new system, a complete experiment would be necessary, an 
tinuous length of, say, half a mile under the heaviest traffic, 
would afford a sufficient or satisfactory test. In London we 
in both the asphalte and wood pavement ; some of the systems 
stood well for more than twelve months and gave promise of 
success, 
The rail Mr. Lynde advocates is embedded in asphalte, having 
a continuous strip of asphalte on each sice oma level with it, 
smooth and even surface. ’ 
plaints are already loud enough of the slippery nature 
of asphalte, and justly 
addition of a still more slippery steel rail embedded in it ? 
horses in the tramway cars would constantly find the 
be very frequent. 
As for cutting transverse grooves in the asphalte for 
the even surface of ite, its ra commences. 
Asphalte has Aeon hosted for Pe erate iod along 


Some time ago (vol. xiii., No. 333) you illustrated this 
— to the streets of towns in this country. 
face of the pavement character. If arail an inch 
@ move in the wrong 
pensing entirely with slee either of iron or wood, and 
ngth of three or four yards 
— 8 pa no data on w 
culation. 
nothing less than a twelve or eighteen months’ trial of a con- 
have seen the fallacy of trusting to short experimental tests, 
but before another year had passed they utterly failed. 
which would form two wide strips along che street, having a 
Com 
but what would it be with the 
ible difficulty in starting with their feet upon it, 
naira 
giving 
itis well known that directly you interfere wi 
i destruction 


aay but has failed. 
> more especially 
the tramway rails, be- 





cause a broad track of smooth material would tempt 
conveyance to travel upon it; very soon the asphalte woul | 
be worn below the rai, and then i i air ape Spe 
rege g With a smooth strip of asphelte slong the ide of 
the and nothing to break its continuity, a carriage 
before it could cross would be swung at right angles; 
and this would be an ee oe in the city 

ivate i is 
so great. With the ordinary pavement, each joint of the 
stones affords a partial stop, and should the rail be a little 
higher than the pavement, the swinging or twisting ten- 
ESS SS er ae ae compara- 
ve ease. 
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i 5000 inhabitants. St. Louis about 4000. 
about 2000. Of the estates there are 
i tons of sugar and 
; 2500 tons of sugar 
; Carrillo, 2000 tons of sugar and 
La Huaca, 1000 tons of sugar 
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Hervay, belonging to Sr. , prod 
3000 to 4000 of cotton, 1000 head of cattle, grain, &c. ; 
Palo, belonging to Sr. P roducing some 500 bales of 
cotton, hesides wine and cattle; Montejato, belonging to 
Ramos Brothers, producing cattle and cotton ; Hungara, 
belonging to Mr. Henry Dragan , poodusing wine, cotton, 
cattle, grain, &c.; Chilcal, belonging to the same gentle- 
man, producing cattle, grains, &c. Then there is Cuiva, be- 
longing to Sr. O'Higgins, producing wine, cotton, rice, 
grain, &c.; Hilarion, Agua Dulce, and Colorado, the pro- 
perty of Sr. Unane, which estates produce brandy, wine, 
cotton, cattle, rice, &c., allin great quantities. The estate of 
Cerro Azul, belonging to Mr. Henry Swayne, producing 
cattle, and the Imperial, belonging to Ramos Brothers, 
with an area of 70,000 acres of land and the right supply of 
water. Of this property upwards of 8000 acres are fo cul- 
tivation, and producing abundant crops of cotton and grains 
for transmission to Lima markets ; the town in this estate, 
El Carmen, contains about 1500 inhabitants. 
Lunahuana—the valley of—is a continuation of the valley 
of Canete, and is rich in production of wine to the extent of 
some 15,000 barrels a year. Brandy to the same amount, to 
say nothing of the wool, ores, &c. This is well known to 
every man at all acquainted with Peru. These estates are 
worked by the very best English machinery having the latest 
improvements. From the ports of Cerro Azul, Pisco, and 
Tambo de Mora, it is true the steamers of the Pacific line 
trade and carry a gs part of the produce of the valleys 
connected therewith, but will your correspondent have t 


ucing annually from 





WRO! IRON BASE PLATE 

I have long held the opinion that a rail embedded in 
asphalte, in a concrete foundation, dispensing with both 
timber and iron sleepers, would answer, and I patented this 
description of road in 1869, but srranged the rail in such a 
manner as to permit of the pavement being laid close up 
to it. 

This permanent way is exactly the same in principle as that 
Mr. Lynde —— with the important excep- 
tion that I do not have the strips or bands of asphalte on each 
side of the rail, which I consider such an objectionable and 
dangerous innovation. 

I am, Sir, your obedient servant, 
James Livesey. 
9, Victoria Chambers, Westminster, February 15, 1875. 


PERUVIAN RAILWAYS. 
To tHE Eprrork or ENGINEERING. 

Siz,—I must ask —_ rmission to reply to “ One who 
Knows the Country Well,” and who, for reasons of his own, 
still seems unwilling to write under his own name. 

ae town of Surco is —— ty ment estates, — 
ucing sugar, rum, » fruil » an @ popula- 
Fon ‘of about 2000 iakabitents. the ‘Lima and Chorrillos 
Railway Company have a station there for the use of the 
town. Your correspondent says, “ The whole cultivated area 
is probably less than that of three or four moderate sized 
English farms.” This is not the case—the cultivated area of 
land around the town being no less than about 15,000 acres, 
and having a river passing by, with an abundant supply of 
water, I should be presumptuous enough to call this a valley, 
with or without a dictionary. 

Lurin is a much larger valley, containing two towns, viz., 
Lurin with about 2000 inhabitants, and Pacha Camac with 
about 1000. In this valley there are, as your correspondent 
says, six sugar estates, the largest of which is that of St. 
Pedro, belonging to Sr. Silva, and producing 2000 tons of 
sugar and about 50,000 gallons of rum in the year, while the 
other five average from 500 to 1000 tons of sugar and 
between 20,000 and 30,000 gallons of rum, that is to say, 
the valley of Lurin produces trom 5000 to 6000 tons of su 
and about 150,000 gallons of rum, which products now find 
their way to Lima on mules’ backs, paying an enormous 
freight for carriage. Moreover, from the valley of St. 
Domingo and Lurin, Lima receives large quantities of grain, 
cattle, sheep, fruit, and other products, which the steamers 
of the company cannot take because there is no port at Lurin. 
In addition, the distance from Lurin to Lima is only 21 
miles, and if such products were taken to Lima by way of 
Callao, they would have to traverse a distance of about 50 
miles ; which with the cost of railway and shipping charges 
and the loss of time, might not suit the pockets of producers 
Are such places “valleys?” I inion, yes. Your 

P a my opinion, 0 
correspondent passes over the valleys of Chilca, Mala, Coayllo, 
Asia, and others, which have no ports from whence to ship 
their products to Lima, nor can they have any on account of 
the physical nature of the coast. All the merchandise 
thus to be sent to Lima, about 70 miles distant, on mules. 
The province of Canete extends 100 miles, and is crossed by 
the river of Mala at that town, and by an immense river at 
Canete. I am not aware of any other streams crossing it, 
though I have known the country for over 30 years. Your 
correspondent.must be dreaming of streams. 

The province does not “ contain eight districts ;” as for the 
valley itself, its towns and productions they may be summed 
up as follows 














has | “ Does it pay its shareholders ? 


Canete—the town and capital of the valley consists of a | bondholder 


bold to deny that the number of lives sacrificed annually 
in these ports is immense, or can it be denied that from 10 
to 20 per cent. of the produce shipped at these ports is lost 
on account of the roughness of the sea? The high winds 
that arise, especially in the summer time in this part of the 
coast, such winds are called “‘ paracas.” We have a strong 
proof of this in the truly splendid jetty built in Pisco over 
twenty years, and which is of no service to the mercantile 
marine. The jetty is of no use, for whenever you get the 
paracas, the sea rises so high that itis considered much safer 
to load and unload ships by manual labour. Men carry the 
= on their backs. The valleys of Chincha Alta and 
hincha Baja, Condor, Chunchanga, contain five big sugar 
estates, Pe. each on an average 2000 tons of sugar and 
about 60,000 gallons of rum. All these go to Lima, partly 
by steamer and partly overland. Again, in these four 
valleys there are some 40 estates producing on an average 
500 ** botijas,” or 20,000 large jars of ey and if not 
double the same amount of barrels of wine. All these now 
go to Lima by sea, but the loss of breakage cannot well be 
exaggerated. The freight paid for each of these jars of 
brandy varies from 4} soles to 6 soles, and the time occupied 
to bring the same by sea is from 10 to 15 days. Other pro- 
ductions such as grains, cotton, wool, &c., are sent to the Lima 
market by sailing vessels, to save the loss and enormous freights 
charged by the steamers. Further important productions of 
these valleys are the cattle and sheep, which are conveyed to 
Lima by land, and take from 15 to 20 days for the journey. 
The expeness are great, especially when you add to the same 
the loss sustained—say 10 cent., of which death is the 
cause. It has been ascertained that it costs 20 soles to set 
down a head of cattle in Lima, while sheep cost 3 soles apiece, 
which outlay will be very materially decreased when the 
Lima and Pisco Railway is constructed. Let us look at 
some of the other valleys, per example, the Pisco and 
Ica valleys. The production of these two valleys are well 
known, and contain no less than 50 estates, having a culti- 
vated area of no less than 150,000 to 200,000 acres of land 
yielding some 70,000 barrels of wine, 40,000 big jars of brandy, 
40,000 small ditto, 35,000 bales of cotton of 2} ewt. each, and 
some 25,000 head of cattle, besides grains and other things, 
the carrying of which is divided between the steamers 
sailing vessels to Callao forthe Lima market. The cattle and 
sheep, however, are driven overland. Concerning the exist- 
ing railways, a word, and then I have done. Your corre- 
— asks, “What are the prospects of the railways 
ly constructed ?” If on this head his information is 
deficient, he will, I am sure, be glad to learn that the Mollendo 
and uipa Railway has been let on lease by the Govern- 
ment to Mr. Henry Meiggs for 3 per cent. of its cost. Mr. 
Meiggs is a shrewd railway man of business, of Jarge ex- 
perience, and not at all likely to take a lease of a railway 
unless he sees a profit. The Puno Railway is not yet com- 
pleted, but it is well known and accredited that the mineral 
productions alone of that district of country will pay its ex- 
penses, besides which there will be large traffic in sugar, 
coffee, cattle, bark, &c., and numerous other productions. As 
to the Pisco and Ica Railway, your correspondent asks, 
ho are the shareholders? 
The facts are, the railway is let on lease by the Government 
to Sr, José Boza, of Lima, for 105,000 soles a year. The railway 
costing 1,450,000 soles, or 290,0001,, so that he pays yearly 
nearly 6} cent. on its value, and this goes to pay the 
“ bondholders” of that stock. In August, 1869, Messrs. 
Thomson, Bonar, and Co. i the loan of 290,000/. for the 
construction of this railwa aor bonds of 100/.. being issued 
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the of the Government in _— interest and sinking 
fund at maturity? I can only say that such remarks of your 

ndent deserve to be treated with contempt, and may 
account for his wishing to conceal his name. 

The Iquique and La Noria Railway must pay well—that I 
do not require to be told. The Lima, Callao, and Chorrillos 
Railway cannot have been other than a splendid property 
when the present company purchased it at a price three to four 
times in excess of its cost of construction, and if there is any 
falling off of the dividends, it is rather to be looked for in the 
reasons set out in the chairman’s speech on July 18th, 1874, 
to his shareholders. It is an “ unwarrantable calumny” on the 
part of your disinterested correspondent when ke says that, 
“bullied and plundered by the authorities, suffering under 
gross breaches of faith, &c., the necessary protection and _ 
port withheld from them, their dividends are considerably 
reduced.” I venture to say these assertions are without the 
slightest shadow of truth, and have been made without due 
consideration. It is not for me to enter into the question of 
the management of other lines, or to account for the decrease 
in the traffic returns of the Lima, Callao, and Chorrillos Rail- 
way. That there is plenty of traffic between Lima and Callao 
is evident, from the fact that some 200 to 800 tons of goods 
are carried over to Lima in carts, over the new macadamised 
road, that they deliver their cargo at the merchants’ stores, 
taking for this not more-than-one dey, from the time they 
leave Callao till delivering in Lima. 1 this, however, rests 
—o directors of that company and does not concern me 
at all. 

I must apolégise forthe length of this letter, and I shall 
not notice fi ‘‘ anonymous correspondence,” and again 
refer “One;who Knows the Country Well,” to my letter,, 
published inv issue of January.29thy . 9 6p. iy! 

_ And remain, Sir, your ob sorrenhy 
16, Cecil-street, Strand. : Juaw TIN (08. 
To THB EprTon oF ENGINEERING. \\ 2 

S1z,—I beg of you to allow me to reply to one of the para-, 

phs of a letter.addressed you by “ One who Knows the 

try Well,” in which he says the following respecting the 
Lima and Callao and Chorrillos Railways: ‘‘The Lima and 
Callao and Lima and Chorrillos Railways are also excep- 
tional cases. They paid hitherto well and ought to pay very 
well. But bullied and plundered by the authorities, suffering 
under gross breaches, robbed by a mass of the travelling 
public, the necess protection and support withheld from 
them, their dividends are considerably reduced.” 

Now, Sir, I am an Englishman, and will never see my 
countrymen done out of what lawfally belongs-to them. But 
allow me to say this is not = case, a the ‘Seon ee 
Company. Your correspondent, sa: J compan 

Jered by the authorities, of Lima, 





been bullied and plundered by 

* Not true ;” the real cause.of the alleged ph is this: In 
1870 a heavy fine was imposed on the. company. because. 
their rolling stock was so out of order, and.in their 
engines, so that when a trgim started from Lima to Callao it 
could not reach its destination. It had to leaye half of the 
carriages on the road, take one part to é come back 


for the rest. So great was the complaint of the public that 
the Government ordered a reconnaisance of the tolling stock 
by Gerrit S. Backus, then President of the Board of Govern- 
ment Engineers. This gentleman reported that all the 
engines wanted repairs, the boiler tubes being completely 
burnt; the pistons and piston rods so worn out by time 
fo baa that the escape ef steam ow 4 enormous the 
oss of power was t, and consequently the engines could 
not accomplish their work ; ‘ae first and second - class 
carriages were in such a filthy state that only through neces- 
a public wag: d to:journey.in 


the covenant.efeongession of the Lima. Railway it is 
agreed that the rolling stock is to-be kept in the best possible 
order under penalty of a fine at the discretion of the autho- 
Tities. 


Is this a breach of faith on the part of the Peruvian 
authorities? No, certainly not. Can your correspondent 
deny this? Iam sure not. Again your correspondent says 
the company is bullied by the same authorities. Perhaps he 
refers to the time when barriers were built by the servants 
of the company, to prevent the Pye from entering the 
compartments where were received those pore who were 

posed to have their tickets. It is true, and I admit it was 
a ay meneate to tear them down, but your correspondent 
must know that in the deed of concession of the same rail- 
ways it clearly says that “no works are to be undertaken 
without the express consent of the authorities, having pre- 
viously shown their utility and necessity.” Was this con- 
dition complied with? No, Again your correspondent says 
that the company is robbed by the public; I do not believe 
this assertion. The servants of the company are not of that 
species who will allow a cent to escape their clutches. Surely 
your correspondent will not try to make us believe this old 
and stale story. 

The real downfall in the decrease of the traffic returns of 
the nyo pe? is simply this: the management out in Lima has 
been bad and is now worse ; that is clearly seen, in the report 
of the Board of Directors of the company in July, 1874 (The 
Times) where they confess it, and more so that the exclusive 
privilege would be at an end in about two years. The chair- 
man promised to the shareholders at that meeting that the 
ayes for the future would eclipse those presented by Mr. 

- Stirling. 

But what do we see? Simply this—take the Daily News 
of December 16th, 1874, where you will find, “The traffic 
returns of the Lima Railways Company, Limited, for the 
month of October, amounted to 12,3191., showing a decrease 
of 1628/. against the corresponding month of 1873.” Taking 
the Official American Gazette, and among the traffic returns, 
you will find, “ The traffic returns of the Lima Railways Com- 
pany, Limited, for the month of November amounted to 
12,0561., showing a decrease of 2,622/. against the correspond- 
ing month of 1873.” I should like to know what are the 
returns for the month of December, 1874, to see if there is 
any increase to counterbalance the losses sustained in the 


months of October and November. If then these are facts, 
not created by me, but laid in black and white in the local 
papers, can your correspondent deny them? If the cpa 
management of the company is better than the last, why such 
a ruinous decrease in its monthly returns? Answer this, and 
satisfy the parties interested in the company. Another of the 
t evils against the company is the new road from Lima to 
o, lately built, where from 150 to 200 carts ply daily, 
as the same amount of tons of merchandise to Lima, 
and deliver it there in one day, whereas the railway delivers 
ae in three a Surely in April, 1877, when the 
exclusive Lima Railways Company expires, 
there will tas gr Oroya Railway to take its turn in com- 
petition, and consequently there willeome the utter 
of the Lima and Chorrilles Rai vas it has been said in a 
leading article of the South Pacific Times of Callao, edited 
by Mr. Isaac Lawton. In that journal the sharcholders will 
so find another true source of information, learn a little 


more about the true state of their property and. not allow 


rye * to be played with as. has up to the pre- 

sent time. ’ 
Begging you to excuse. my trespassing.on } kindness,,; 
Trou, Sir; oe obedient + aT 


servan i 
Onz wHo Knows THE Country BEerrer. 





April last. A careful consideration of the above ested a 
a simple solution of the compression problem, w! is not 
ferred to by the author, although I cannot think thatit has 
eseaped his notice. , 
« ‘The problem Mr. Gray sets himself is this :—“ Given 
cylinder, the clearance, the initial pressure, the back p ; 
and the quantity of steam to be used per stroke; what is the 
adjustment of the compression that will yield the greatest 
steam efficiency?” Now, instead of seeking the best adjust- 
ment for a certain “ quantity of steam to be used per stroke,” 
we might alter this condition of the problem to a definite cut 
off, which is quite practical, as engineers generally fix their 
cut-off to give approximately a certain 1.H.P. before they 
meddle the compression at all. This alteration in the 
problem is necessary, in order to obtain a fixed terminal pres- 
sure, where before it varied to a small extent, according as the 
ratio of compression was greater or less. If the cylinder, the 
clearance, and the uaa. known, the terminal pressure is 
easily found. 
ing now to the diagrams on page 241 of your 


pa 
seven’ volume, Mr, shows that the sum of the areas 
between B C and the pndi PR and the perpen- 
dicular—which re loss—-have their minimum value 


t, 
when the area ‘ADM H=the areaGK RN. Then he takes 
n W a mean ional between P W and C W, getting the 
area mp R N=the area mp BA. When the area H Mp m= 
the area mp K G the areas A BM Hand GK RN are equal, 
which is required. But the condition which makes the areas 
H Mpm and mpXK G equal is simply—when the compression 
curve is the ordinary rbola—that » W is.a 
mean proportional between K X and MW. We know the 
terminal pressure K X, and from the construction we get 
nW. To find, therefore, the height M W at which the com- 
pression curve passes the terminal ordinate of the diagram, 
we have just to take a third proportional to K X and n W. 
Otherwise, let p, y, and ps represent the initial, terminal 
and back pressures Saeepetively. , By construction we have: 
nW’=C W.PW=p,p, . aa 





Also, 





lr we w2 , 
MW =, —PiPs e 2 
=x >, (2) 
or, the maximum steam efficiency occurs when the pressure of 
compression at the end of the stroke equals the initial pres- 
sure, multiplied by the back pressure, and divided by the 





terminal pressure. 
Again we have, 
>> HM.MW_e-p 
Bb 32. ae , 3 
PW Pp (3) 


where c represents the clearance, Or, if re be taken for the 
proportion of the stroke during which compression takes 


place, we have 
nm =e(2-1) ° ‘ « (4) 
> 2 


as Lf —the ratio of compression—R¢ ; and 
making R the actual ratio of expansion, we have, with the 
help of equation (2) 
—MW =Pi=R e m (5) 
oa. 

In other words, when the compression is adjusted to give 
the maximum steam efficiency, the ratio of compression has 
the same value as the ratio of expansion. . 

The area between B K and the , and the 
horizontal line K G, represents the work done by the draw- 
back steam during expansion on the forward stroke, and the 
area MP R represents the work given out in a sk aa on 

MW_CW that 


the return stroke. They are equal when PWrEx’ 


is, when Ro = R. Fig. lox your article, page 41, is a par- 
ticular case of this. 

We find from the above that the ratio of compression is 
independent alike of the value of c, and that of p,, b hen 


Finally, calling 





Brighton, February 17, 1875. ; 
CLEARANCE AND’ COMPRESSION IN 
J STEAM CYLINDERS, } 
” To tHe Epiror or ENGINeERING, . 

8 article on Clearance and Comp: in Steam. 
Cyli ;? whieh .ap in ENGINEERING of inst., 
drew my attention again to the admirable ieesthet sub- |, 
j ay. J. R. MacFarlane Gray before the titution 
of Naval itects, and contained in ber of 3rd. 


steam, and consequently the saving from com ion, be« 

comes small =" . . ORS 

I am, Sir, Y rag faithfully, 
Eo. W 


. MacaLPine. 
Castlehead, Paisley, February 23, 1875. 
[We have something to say next week on the views 
advanced by Mr. Macalpine.—Ep. E.]} 





THE STEAM LAUNCH “MAB.” 
To tug EpiTor or ENGINEERING. 

Srz,—In your paper of the 5th instant I notice a letter from 
Meczs- 1. "thornyeroh and = a 44 race pom 
Mab built by them for perial - 
ness the Cesarewitch, and complaining that it was mt 
race, owing to the coal they were using being bad. This 
objection came to my knowledge after the race, and I 
then offered to arrange another race over the same course, 

eT Salt inon it coon it Mabcapecey oct 
it 0} Thorny are 
not satietied I for my part ain. perfect iy satisfied with the 





im 9 the great Never ted rade acto Mab ‘oe a 
measured. ; the 19 miles is cximate. In t 
race Messrs. Th 's boat only kept up with 
mine for. hundred yards, and not two miles or nearly so, 
No er Yours truly, 
’ Gror@r Barrp. 
St. Petersburg, February 14th, 1875. 
i ARCTIC EXPLORATION. 


‘fo tue Epitorn o¥ Ex@ineenine. 

7; bit me to raise a question through the columns 
: . in reference to the model or construction of 
‘vessels ned for Arctic exploration. 

-It has heretofore been ted 1 believe to select vessels 
-of the rtype and model, after strengthening, fit 
them out for the regions. Would it not be a better 
course to build vessels especially for this servico—vessels 
planned and peculiarly for encountering and with- 
“Teola 0 hi model for such a 

wo! suggest that a proper el for such a purpose 

would be that of which a transverse or amidship section 

would be similar to a spread out V, or more ly U, 

spread perhaps to about pode of of 45 deg., an’ th how 

0 5 

Ay of this s08 pears yy A built and strengthened: 

i i “ice nips” from 

field or floe, while one of the usual wall-sided model, caught 

in the ice and * nipped,” would be crushed, the sides giving 

way to the direct pressure. A vessel of the proj con- 

struction would rise up and upon the ice, the angle of her 

sides causing the pressure to drive her upwards. In this 

condition she is a safe home for her crew, and can be relieved 
from her position at the right time without vital . 

Such vessels could winter more successfully in the ice than 
those at present used for the purpose, and which are often 
abandoned at what seems to be the most promising time for 
realising the objects of the expedition. They would also be 
very strong, would be good enough sea boats, would draw 
but little water, and would have a carrying capacity sufficient 
for the purposes designed. With two such vessels, one to 
relieve the other in case of necessity, it seems to. me there 
would be a better prospect of accomplishing the objects of 
polar research than with the means usually =r at 


i 





PLANING AND MOULDING MACHINE, 
Ws illustrate on the following page a type of planing and 
moulding machine, constructed by the Chemnitzer en- 
fabrik, tormerly Mr. Joh. Zimmerman, of Chemnitz. It will 
be seen from the engraving that the table carrying the wood 
to be planed is situated at one side of the machine. There 
are two feeding rollers, the upper one being fluted, and driven 
Geahipennees qutng eee Sae ene era 
as will be seen from the end view, actuated by means of friction 
wheels, the moticn being transferred through an inclined 
spindle. The pressure upon the upper roller is regulated by 
means of a lever ——e weight, the position of which can 
be regulated at ° front of this there is a second 
weighted lever bearing upon the wood. The machine is only 
inblidepsutliagan three sides, and the position of the cutters 
will be clearly seen from a he top cutter is pro- 
tected by a and of the two side cutters the inner one 
is fixed, while the outer can be adjusted to suit the width of 
the timber being cut. This adjustment is effected by means 
of a screw, as shown, the cutter and its spindle sliding to and 
fro on a part of the frame, which nga from the main 
frame of the machine beneath the table. 





PROTECTION FROM FIRE. 
An Apparatus for the Protection of Buildings and Ships 

from Fire, and for the Ventilation of Ships.* 

By J. A. Couzmay, C.E., U.S.A. f 

I aM sure it is quite unnecessary to attempt to impress 
upon the minds of this audience the itude of the daily 
losses caused by the rav of fire. We have become familiar 
with the subject, either t h our own observation or by 
the reports of conflagrations in the daily press; occa- 
sionally a great disaster occurs with terrible loss of life and 
property, either — the land or sea, which shocks the 
whole civilised world. In Great Britain and America alone 
the annual loss of property is represented to be over fifty 
million pounds sterling, or something like ten shillings for 
every man, woman, and child in both countries. With the 
further statement that additionat taxation upon the public 
in the shape of insurance must be a not ypc greater 
than these , I will leave that portion of the subject. 








ut, w 
the latter quantity becomes small, the amount of drawback 








Paper Read before the Society of Arts. 
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PLANING AND MOULDING MACHINE. 
CONSTRUCTED BY THE CHEMNITZER WERKZEUGMASCHINEN-FABRIK (FORMERLY JOH. ZIMMERMANN), CHEMNITZ. 
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As I witnessed the great fire in Boston, and saw that 
the solid granite buildings, approximating more 
‘closely to the substantial character of the structures of this 
Cane ae one others in America, it was almost as im- 
possible to stay the ravages of fire, as it was in the midst of 
the wooden buildings where the fire originated in Chicago, I 
began to consider why we were so powerless fire. 
Engineering ability had been successfully brought to bear 
upon almost every other great problem, but it was evident 
that far less thought had been devoted to this important 
subject. While locomotion had in fifty years made an ad- 
vance of six to one in point of speed, the ocean traversed in 
days instead of months, and time and space annihilated in the 
transmission of thought by the electric telegraph, no corre- 
sponding advance had been made in the art of extinguish- 
ing fires. True, we have made some important improve- 
ments in the substitution of steam for manual power to work 
our fire engines, and in some minor details; but whilst the 
engines have received the assistance of a motor whose power 
is almost without limit, the means of conducting water to a 
fire remains unch The effect of the engine is crippled 
by the “a y= mie pe can bear but —— 
pressure. improved engine of to-day cannot Ww an 
effective stream of water to double the height attained by the 
first fire engine, constructed over three hundred years ago. 
All we have gained over the old engine is the ability to throw 
a larger volume of water continuously to only a moderately 
inoreased height. To this extent only has the situation been 
improved. theory for putting out fires, in all essential 
features remains unchanged, while the difficulties of the old 
system have i 


tage, and the tendency is to build higher still. 
But, upon the other hand, we have enormously Bo me our 
danger from fire. eae ne oe 


y' 
B Geo egqamaten, oo ved in Boston a 
When I came Gis dip tf Go wate, f cow oven to 


apparatus with great fires in build- 
inge, when he auld “Give a fire in a lange twenty 
utes’ start, and the only hope is to be able to protect 


millions of , of a character which money cannot 
replace. If we @ more convincing of the inherent 
weakness of our modern method, for anything but a moderate 


ines. | absolutely practical fi fire-proof 








they were powerless to control that fire. The stage was 
destroyed, to the embarrassment of the entire commerce of 
Liverpool, and, but for the favourable circumstances of the 
case, a disaster might have occurred similar to those in 
Chicago and Boston 


These warnings should teach us to provide against their 
repetition. What then is the underlying trouble with all our 
fires in buildings orin ships? Simply a fault of engineering. 
It is the failure to put a little water in the right place, at the 
right time. It is the failure to strike a fire dead in its in- 
cipient stage. 

aan ogee te Socnennds te eine ishing fire must be 
capable of prompt application. It must also be able to do 
the least possible damage, by using the smallest quantity of 
water necessary to accomplish its purpose. A bucketful of 
water in the right place at the right time is worth more than 
twenty tons of water twenty minutes later. 

i has proved that there is no such thing as an 
building. If walls were con- 
structed eight feet thick, the windows and doors cannot be 
equally thick, and the building, if filled with combustible 
goods, will be destroyed, precisely as iron ore and limestone 


and | sandwiched with fuel are reduced in a smelting furnace. It 


ee eee: na peer er te a — 
buildings in a city already composed of those that will burn. 
Nothing can withstand fire when there is enough of it. The 
principle, therefore, of safety, is to peor a great 

we ‘. 


by . means of ex’ y 
arrange dings or ships with to instantly wet 
them with water, and it will be impossible, humanly speaking, 
to destroy them by fire. Now, how do we attempt to do this, 
and how may it be done? Within the past fifty years, we 
have advanced from passing buckets a line of men from 
a distant supply of water, to conducting the water near to the 
buildings through pipes in the streets. We have done so 
much towards prompt application ; but the apparatus to con- 
duct that water from those pipes in the streets to the top of 





high buildings must be waited for until dragged from distant 
parts of the city. In the méan time the fire is gaining head- 
way and violence with each minute of delay. invalu- 
able first minutes are lost. More time is then lost in erecting 
ladders and dragging up heavy hose; then windows are 
broken in, giving the fire air ; flames and smoke burst forth, 
and the blinded. half-suffocated firemen pour tons of water 
where fire does not exist, and it goes in cataracts upon valu- 
able property below, while a comparatively small quantity 
extinguishes the fire. It is a necessity of the case. - 
man cannot tell, in a building filled with smoke, the exact 
location ot the fire, but must strike more or less at random. 
Many times more is frequently done by water than by 


fire when the fire is comparatively I and, according to 


permanent appli 
posed to the mn Board of le was to put iron stand- 
pipes upon buildi one going to the roof and others to the 
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necessity for going near the denget. If there should be a death of four hundred and fifty hel people in the ship 
gufficient head of water, the distri ting apparatus described 
would be connected directly with the mains in ; 
and its control placed in the hands of the city authorities. 
Should there not be a sufficient head of water, there must 
steam-boilers and pumps. EP eee , 

It is the custom in America, which is becoming almost 
universal, to have steam-boilers in the basements of our 
buildings, for the purpose of warming them and operating t 
lifts. My proposition to the Boston people was to remove 
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the boilers from the buildings, and concentrate & sufficient | branch pipes extending across the ceiling of each hold between on. The used 

number in a central location under round, and carry steam | the ‘beams. The apparatus may be into as | in the mine, and it seem to be equally good in 6 sip. 
and water mains through sewers in streets to a reasonable | many sections as desired, in order to wet as much or as little I have thus imperfectly endeavoured to e clear that, by 
distance, and supply all the contiguous buildings with steam of the ship at a time as may be deemed . All the main | @ simple and comparatively inexpensive apparatus, an en- 
for heating and for operatin, the fifte, and with water for the | arteries would be cecnncted directly wi steam at | gineer may deliver water or steam with wi 4 on to 
firé apparatus already described. ‘As we should have steam | the ye pgp with cocks commanding each section the | the exact points needed to subjugate a fire; the same 
for operating the lifte in the summer, and for warming as well | ship, in the same ‘ny These same arteries would also | & shall furnish the means to thoroughly ventilate the 


receive steam direct! rom the boiler by suitable connexions. 
The engineer, standing at his regular post, could throw 6 
ym A wer of water upon the interior of any part of the 
ry merely opening the cock upon the main pipe connect- 
ing with that section. For a small fire he may turn steam 
through the same apparatus ; but should this he may 
then render the operation certain by turning on the water 
instead, without any necessity for a man going near 
Much + sean nee eae Pre to the use of steam 
as an extinguisher. Its vaiue de upon circumstances. 
In confined spaces, of limited dimensions, it has been useful 
in holding fire in check, but rarely, I think, extinguishes it; 


at all other seasons of the year, we should have our men and 
fire apparatus ready for instant action at all times, night and 
day. Again, instead of having in one hundred buildings, as 
at present, one hundred engineers of an inferior order of 
intelligence, we should have a large district warmed and pro- 
tected, requiring only three first-class engineers, such as take 
charge of the engines of ocean steamships; one man to be on 
duty for each eight hours of the twenty-four, assisted by the 
necessary complement of common firemen. 

Oa the discovery of a fire, a telegraphic pal would sum- 
mon the chief engineer on duty, a man 0 judgment and 
brains, to take charge of the fire. If the fire was beyond the e 3 
small means of extinguishment usually employed, such as | while, in experiments I have made in turning steam into 
buckets, extinguishers, &c., he could first turn steam into the | a space where a dra ht existed, it simply augmented the 
room on fire, if it was sufficiently confined and small, and | force of the flames. it must be very damp steam, and 
smother the flames, with but little damage to the contents of | i 
the building; but if too late for that, he would have the last 
sure resort of water, with which he would give the fire a shori 
quick drench, and then close the valve. There need be no 
panic nor confusion. Controlling the apparatus with the 
same ease and certainty with which an engineer down in the 
bowels of a huge ship controls the mov ts of her pon- 
derous machinery, it would be the man, and not the fire, that 
was master of the situation. 

It will be apparent that if every square inch of a room was 
instantly wet, the fire would be sure to be struck and estin- 

uished, and with the smallest possible quantity of water. 
prompt closing of the cock when the work was done, would 
save the flooding of the stories below, which is now a great 
fault of our present method. But the main idea in this plan 
consists in having it upon a large scale, for the advantages of 
economy, system, and safety. 1t would not be sufficient to 
thus fit only a few buildings isolated from each other in a 
closely packed district. In order to present a bulwark to 
arrest a large conflagration sweeping towards it, the plan 
should be general in the district protected by this system. 

The concentration of boilers under skilled management, 

instead of their separation in different beading, presents 
1 as safety. 


tn its double capacity, the paratus would confer a boon 
on mankind by the removal of the terrors of fire at sea, as 
well as the discomforts of bad ventilation, while its cost shall 
not be such as to preclude its use. 


STREETS.* 
- By B, H. CuynineHaM. 

Tx object of this paper is to describe the street coverings 
now most used, and to show their relative advantages and 
defects. But before we can weigh these fairly, or form redson~ 
able opinions regarding them, we must have distinct ideas 
about the nature of roads in and we must find out 
what a good road really is. Is' therefore, in the first place 
’ used | endeavour to make a comprehensive theory of roads, and in 
in very large volume to be effective; and even then, so far as : : 
my own observation extends, as well as testimony ‘derived 
from accounts of its use, it smothers the fire, but generally 
leaves it in a smouldering state. It would not bea thoroughly 
reliable agent to depend upon alone under all circumstances. 

With sailing ships enough has been said to demonstrate 
that the sprinkling system of pipes would give the greatest 
effect with the limited quantity of water furvished by hand- 
pumps; and were the further expedient adopted of a quick 
steam-making boiler, with occasional practice in its use, it is 
difficult to conceive of the loss of a ship at sea by fire. Finally, 
as to cost, itis said pounds, shillings, and pence govern this 
question ; however good a plan may be, if it is expensive it 
will not be adopted. Good things are always cheapest, and 
bad onesare dear at any price. The cost for this apparatus 
is, for a given number of feet of common metal pipe, with the 
valves and appurtenances, roughly stated, about 8001. for a 
ship of 1200 tons. The interest of that sum of money is 
insurance; while for a ship carrying passengers, the extra 
inducements to the public, by the assurance of safety, would 
bring largoly-increased revenue to shipowners. 

In conclusion, but of great importance, comes the matter 
of the ventilation or ban a this -—- 
important advantages in point of economy, as we already explained, an il ask your indulgence for only 
The first cost of the plant, including potters, subways, and | a few moments upon the subject. All who have travelled at 
mains, was found to be only two-thirds of what it now costs | sea will understand the ee state of ships from 

in| noxious air. All will remem the foul, damp odours, 


individuals to fit up boilers, fire-rooms, and coal bunkers in a 4 
their own premises, to include, say, 100 buildin, The | nauseating to the weak, and disgusting to every decent man. 
advantages of making steam at wholesale are similar to all} Without consumin time in an unnecessary oye eee of 
pp erry ey as, for erga by manufacture | the eet Hay too ae remember, : ey a touch 
of gas. To make in every building would be a very costly | upon w itherto | opted, especial in the Govern- 
operation, but, under systematic cogesuation, and distributed poche for artificial ventilation. The majority of 
as we propose to distribute steam, its manufacture is a source | devices have depended upon forcing currents into ships by 
of handsome profit. means of fan-blowers or their equivalents, or by exhausting 
In point of insurance the saving would be enormous, as the vitiated air with pumps, but the results of both th 

illustrated by the mutual system amongst mills. In Lowell, | methods have been unsatisfactory on account of their limited 
the large corporations, whose mills are contiguous to each | effect, and because they produced evils almost as great as 
other, adopted a system of apparatus for mutual protection, | those they sought to cure. They cause draughts of air, which 
and subject to the most rigid police re ulations. Each mill | all are aware are fruitful causes of disease. Moreover, 

air entering an apartment from @ pipe or opening will take 


has a complete set of pumps and spri lers to protect itself, 
adirect course for the nearest exit, just as ulk of the 
water flows in the channel of a river, leaving still water in 


but if necessary all the mills can direct their force to any given 
the bays out of the influence of the current. So is the dead 


point. The result has been that in these corporations, repre- 

senting a capital of thirteen million dollars, the entire loss has a 

been less than three hundred thousand dollars in twenty-five | air left more or leas unchanged in those parts of a room out 
of the direct course of these most objectionable draughts. 
The difficulty of regulating those huge volumes of air in 


years, which was paid out of the insignificant tax levied upon 
the combined companies. If insurance ean be red! to 
ships is very great, simply they are huge. Itis the 
rith the ordinary distribution of water upon a fire ; 








have to overcome. Secondly, I shall proceed to apply this 
— theory of roads to one particular case, vig., streets, 
viding all kinds of modern streets into four great classes : — 
I. Macadam, and macadam concrete streets. 
IL. Streets paved with stone setts. 
III. Streets paved with wood. 





country, or in countries like it in civilisation and physical 
features ;—and further, that it will be confined to these in or 
near cities where the traffic is large and heavy, that is to say, 
to streets. 

Having adopted these limits, we will not enter upon such 
subjects as the ancient and modern history of roads,—the 

iples which guide their exploration,—the methods of 
construction adopted in remote colonies and western states,— 
or the working of our own highway Acts. Passiag references 
will however be made to history, whenever it affords us useful 
hiats, either in the way of example or warning. Finally, I 
must explain that this paper is no record of original obser- 
vation or experiments. Still, I venture to hope that it will 
not be found uninteresting or useless. In the first place, the 
theories of some of those who have made roads well, or had 
them long under their charge, are stated and examined; 80 
that, if ible, we may compile a sound and comprehensive 
theory of our own. Secondly, a good many facts have been 
collected from various scattered sources and grouped together, 
so that they may be easily referred to and compared. The 
consideration of these facts will, I hope, show the relative 
advantages of the four kinds of streets already mentioned. 
Having thus cleared and defined our ground, we may now 
endeavour to answer the question, What is a good road? 

It is not easy to do this in a single sentence, therefore 
it seems best to adopt the method already indicated and 
a the qualities which a good road ought to possess. 

are: 

1. Surface Hardness.—W heels and horses’ feet must not 
sink or cut into its substance. Brittle hardness might be 

h to vent this, but a road surface must have 
to must stand the wear caused by the rolling or 
grinding of the traffic, also the blows from horses’ hoofs, and 
the J md and concussions of vehicles. 

Smoothness.—When this quality is combined with hard- 
ness, we at once obtain five things which are of great value 
1 een Vent of Surface. —Tt iss euphemism to speak 

° um Wear —It isa eu) ism to 6) 
of a carriage rolling along road, as the real motion is of « 
very different kind. Let us watch an empty cab, while being 
driven quickly over an ec eey? A eryes pavement. This is 
certainly an extreine case, but that reason it shows clearly 
the action which takes place. He an aneiag: Revenen Shee the 
eab advances by a series of small jumps, and gives pretty sharp 
blows to the setts which it happens to strike. This is caused by 
ualities in the road, particularly at the joints of the stones, 
the same thing happens more or less in connexion i 
every kind of traffic, no matter how heavy and slow; and on 


almost nothing amongst dangerous structures, such as cotton 
and woollen mills, covering many acres of ground, the same 
thing can be done with safer buildings covering the same 
extent of territory in a city. 

To show the cheapness of the plan, I can illustrate it by 
reference to the city in which I live. The fire department 
formerly cost about thirty thousand pounds per year; at 
10 per cent., it is the interest of three hundred thousand 
pounds, which in that small cit would have paid for the | pr : 
pleas, have taken the entire fire duty off the hands of the fire ipes oeananee to ony ee po J sat panes 1s — 

ment, and have furnish apparatus to su e same system, , 
ei i ; yA © for supplied from an air pump and receiver, also under the 
control of the engineer. In case of fire, the pump would be 
shut off, and steam or water turned on the pipes by the 
simple ing of the cocks. At all other the air 


entrance in any one p 
tible. It has, t erefore, seemed to me to be the correct method 
to avail ourselves of the plan of perforated pipes, as far as 
they might be extended in the ship for the purpose of fire 
protection, with the addition of supplemental perforated 


important building with heat, while it would save a tax 
insurance, which of itself would have furnished the district 
with heat for nothing, and paid the entire yearly maintenance 
of the apparatus and wages of men. The whole idea is simply 
the appli tion of the mill system to civic purposes. st 





é 


thus 
mills it is not an experiment; it is in use ev day. The| part of the ship where it was turned on in an absolutely | graduall, knocked out of position down into the 
only thing that is chimerical a pe ie in io to eh o large num tive manner. | of a great current which “ blowet nerve fy Vehicles act chiefly, though not altogether, on 
See aang work together. It would be improper at this time | where it listeth, the compressed air will go where it is sent, the eurface of the stis, but horse principally chip off thoi 
to go into further tale upon this subject; 1 can only say i= oven to the romotost cornet en of ths It may be likened to am, nok ve them a sonsied shape, by hele caseavonr 
. bili + 7 arterial venous system — 
practicability has been thoroughly discussed by able engineers | 1 4) ‘guid wherever its ramifications extend. Of the ab- to get aren notwhero the setts are chiedly to the action 


in various countries, and brought out strong commendatory 
letters when it was first made public in America. I believe it 





is a thing of the future, and must come in ite own good 


Turning now to ships, the explanation of the theory of Cenis tunnel, where compressed air engines there is comparativel, joitin 
extinguishi free in baildings by the means of fixed dis- and the tunnel at a distance of three one-half | and little saa aoe reducing these, wo shall evidently 
tributing or sprinkling pipes, already given, leaves but little miles from the pumps; @ distance to which no current sent | save material and the period during which the road 
to be sani to make its application to @ ship easily understood. | from an ; would have reached. Will remain in good . 

If a fixed apparatus is needed in « building upon shore, how le of « silver mine 1 hed ample experi ear of Vehicles.—The wear of vehicles must 
absolute is the necessity in the limited upon a ship to the futility of all efforts to send ' the | no doubt be an Ee ee een neta. 
have a means of driving water through smoke, with. | ramifications of by eaters engines. Seen, bat mate. Jolting is at least as for the vehicle as for the road, 
out the necessity for a man to go near the danger. The | was expended, and an air was fi but a can be saved to the community by 

ters of insurance are well aware that nearly one ship the air would not go where it was wanted. were | making hard, smooth roadways. 





per week is destroyed by fire at sea; and the community has 
not yet recovered from the shock produced by the terrible 
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8, Minimum. Noise.—This becomes a desideratum where 


ee sia ther aa 
—The of, 
obtained in different places and at various : A few of 
them may be to here, as they conclusively show the 
importance of these qualities. At the Royal Agri 
Society’s Bedford Show last summer, the ayerage Taught of 
seventeen carts was found to be 39 Ib, ton on @ mac- 
adamised road, at 2} miles per and 140 lb. per ton on a 
field, at 2} miles per hour. Sir Ji MacNeill’s results are 
rather higher, being 46 lb. to 65 lb. per ton on and 
147 lb. per ton on gravel; but small differences need 
not surprise us, when we consider the impossibility of making 
the experiments in precisely similar circumstances. Other 
instances might be given, in which it was found that the 
draught was loose! from 3 to 5 times, by allowing roads 
to get into bad order, or by putting on new metal. For the 
sake of ona it may be mentioned that the draught on 
a railway, which is merely a perfect kind of road, would 
probably not exceed 10 1b. per ton. Now, diminished draught 
means, that each horse is enabled to do more work, or to do 
the same amouat of work, with less exertion and straining,— 
and, in either case, there will be considerable saving to their 
owners. Such considerations pes the advantages of havin 
the least possible draught, show that it can be obtain 
by making road surfaces hard and smooth. 

5. Cleanliness.—We have seen how rough roads are worn 
away by the traffic. Now, the small dabris ground and 
chipped off the material, forms mud or dust, acvording to 
the state of the weather. To a certain extent mud is also 
caused by the subsoil working up through the joints of the 
stones. But however caused, their evil effects are manifold. 
Dust, especially in cities, often consists to a large extent of 
— organic particles, which people are apt to inhale. 

he poor cannot keep their houses clean Ap taco pony 
gone out and in with dirty clothes and bcots; and we 

that cleanliness is essential to social well-being. The 
rich suffer too. Their furniture is often destroyed by the dirt. 
Shopkeepers also frequently lose considerable sums, owing to 
the injury it does to their Moreover, mud is very 
pone to the road itself. clean road wears better than 
adirty one. From what has been said, it will be seen that 
jek eee | of mud carted away is a measure of the rate at 
which the material of the road is being consumed. Thus, in 
Dublin at one time the quantity of mud annually removed 
was greater than the quantity of metal annually laid on ; and 
accordingly, the surface of the roads was gradually being 
lowered. Again, when machi ping was introduced into 
Manchester owing to the reduced cost, certain streets were 
— three times as often as formerly, but the quantity of 
mud removed was bees / 4 per cent, ter; and in other 
towns, where the machines were and the number of 
—- increased, the quantity of mud removed was actu- 
ally diminished. Mud keeps the road damp, and this softens 
the subsoil, making it work up through the joints, and thus 
i ing the tof dirt to be removed. Bésides, when 
the subsoil is in this damp, soft state, the sets are readil 
forced into it, and the -surface becomes uneven and full 
of holes. By keeping the road wet, mud also facilitates the 
grinding down of the stones, as a supply of water materially 
aids this process. But we must return to our list of qualities. 

IIL. Solidity.—A road must have a firm substance, capable 
of resisting the weight of the traffic. A certain amount of 
bulk is necessary, because a pressure may crush a 3-in. cube, 
which would have no effect on a 12-in. one. The theoretical 
pressure of loaded vehicles does not vary much, Telford 
sere J founding his opinion on the practice of the time), 

ught it should not exceed 1 ton on each wheel, the tyre 
being 4 in. wide, fhat is 6 ewt. per inch of width of tyre. 
This opinion seems still to be held by cart makers, for at the 
recent Bedford Show, the average weight per inch of tyre was 
44 owt., the maximum and minimum g respectively 34 
and 65} cwt. The weight of road rollers is about the same. 
Aveling and Porter's 30-ton roller exerts a pressure of about 
5} owt. per inch of width, and that of their 15-ton roller is 
only about 4 owt. per inch of width. Pickford’s vans and 
London omnibuses are exceptionally heavy, being sometimes 
loaded up to 84 cwt. per a 
sures in some instances, but it is difficult to say to what extent 
Corner be increased, owing to tyres becoming convex. 
+ Plasticity.—The importance of this quality is perha 
not obvious at first sight, and as it is yet scarcely sufficiently 
sed by road makers, I shall devote a few minutes to 
ite consideration. Macadam thought that a certain amount 
of elasticity was essential to the endurance of his roads. He 
a soft foundation, and noticed tuat a part of the road 
Bridgewater to Cross, which was laid of @ bog, and actu- 
shook when a carriage went along it, co less 
was more easily kept in repair, than neigh’ i 
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Such are the calculated pres- | has 





on 
Now, all on atal | ‘ove that, as far as 
are concer! 1s : 
"ijut why? We have acen its effects, Tow dest produce 
them? ing to one i 


aa 


caused by the combination of three thingy — le BaP : 
2nd, imperfect workmanship, o to which neither nor 
wheels are quite smooth, and the latter are badly balanced; 
and 3rd, the elasticity of the materials rg 1 I fear the 
first two are not fag Aplodiem nage it is certain that 
the last never will. This concussion, therefore, ap to be 
a thing which wecnnaph ge Bd of ond sua Soe parse 
cheaper to meet, by giving consi elasticity to rai 
on than by pa to give them great theoretical 
ection, that is to say, perfect smoothness and rigidity. 
uch an attempt would involve a large tirst cost, not to men- 
tion the cost and difficulty of maintenance. But whatever its 
nature, we have a rough idea of its amount, from the experi- 
ments of the Railway lron Commissioners, in connexion with 
wrought-iron bridges. They found that rapid motion might 
be supposed to add about one-third to the load, and acting on 
these results, ii is the universal practice to make the worki 
strain one-third or one-fourth of the breaking strain, according 
as the structure is to be free from or subject to vibration. In 
short, we find that Macadam early observed the value of elas- 
ticity in a road-covering, but that his ideas on this subject 
have not till recently much acted on. We saw the 
im ce attached to elastic rails by permanent way 
authorities, and having noticed these facts, we tried to ascer- 
ile tho sarans witch ine np ot Denes ee Be 
hese we 8 imperfect wor! x 
and the inherent elastinity of our materials. We therefore 
came to the conclusion that we Raye rid of these causes 
which make elasticity essential to the endurance of permanent 
way, and that we ought to try to neutralise the unavoidable 
impacts, by giving more of that quality to rails and wheels, 
rather than by attempting to make them perfectly smooth 


and rigid. 

Finally, all this applies in a less but still a perfectly 
sensible yp amion to roads. We are fore led to suppose 
that elasticity will prove beneficial to road metal and pave- 
ments. This has been found to be the case, and the more 
this principle is acted on, the more this result will be con- 
roc The vans © benefit of “_ ity is seen in road 
i ; indirectly, however, it is advantageous to carriages, 
and tae olna cnn bees, Besoen in pega, 

V. Durability.—The importance of this is so obvious, that 
hardly anything needs to be said about it. Repairs are not 
only costly, but in crowded thoroughfares they inconveniently 
obstruct the traffic. 

VL. Rapidity of Construction, so that it may be quickly 
laid down, and soon opened for public use. One concrete 
road was shut up for a month, that it might have time to set 
But such a thing could never be allowed in a 
VIL, Capability of b wi 

A ility of being easily lifted, to give access to 
water and gas-pipes, and sewers. Tide cperafon should be 
executed quickly, so as not to interfere with the traffic, and 
the roadway should not be liable to receive injury from havin 
a part cut out and replaced. The introduction of subways 
enabled us to dispense with this quality in some towns, 
but there are still many where it is of great importance. 

hness.—A road should be suffi- 

8 the qualities which, =~ combined, make a good 

are w Ww a 
road. Som. to lecilen over our list, we cannot but be struck 
by the fact that some of them a to be incompatible with 
others. Thus, it is not obvious a road can be hard, solid, 
and durable, as well as elastic and easily taken up for repai 
Nor is it evident how smoothness can be combined with the 
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dili tivate shall not be ab 
pe Thong ge it, we le worthily to 
On ining our list of qualities more minutely, I 


in the nature of things cause them. } miles, 





that mpetores does harm to the one injures the other also, 
Thus, wheneyer the platelayer complains that a particular 
engine is destroying his road, the driver of that engine is 
sure to complain that it is being destroyed by the . But 
we shall confine our attention to trusts and public. The 
latter body does not like noise, nor dust, nor mud, nor unrolled 
either should the former. For noise is simply an 
that a of rgseare gin. 4 and grinding is 
Sees arreery Series ty ine toed) the nce of 
mud, or got a shows that its material is being rapidly 
consumed. ings indicate bad construction, either in 
the arrangement or choice of materials. It has been already 
remarked that cléan roads are more economical than dirty 
ones, and that constant sweeping effects a saving on the cost 
of maintenance. Rolling will be referred to further on, but 
I may here state that as well as making a smooth surface, it 
saves a considerable proportion of the cost of repairs. Roads 
of some kind are a necessary of life, but good roads are not 
an expensive luxury. On the contrary, they are the cheapost 
form in which this indispensable means of communication 
be procured. 

I now proceed to the second part of my subject, and 
describe very briefly the four modern kinds of roads, comparing 
the relative advantages and defects of their respective cover- 
ings, and calling your attention to the more important 
details of construction. 

(To be continued.) 





FOREIGN AND COLONIAL NOTES. 

Ce grep aes the — are ym 

greatl strengthened, being expressed inten- 

tion of the Chinese government to make the Peiho and Taku 

Forts practically impregnable. It will be remembered that 
they gave the English some trouble some years since. 


New York Canals.—The expenses of the engineering de- 
partment of the canals of the State of New York for the year 
ending September 30, 1874, were 104,756 dols. against 106,001 
dols. in 1872-3. The last New York Legislature made an ap- 
propriation of 7500 dols. for the fair of surveying the 
sources of the Upper Hudson, with a view to increasing the 
supply of water. The plan proposed is the erection of dams 
at the outlets of large lakes, by which an immense quantity 
of water can be accumulated, stored, and fed out during the 
summer as required. 

The British Empire.—The area of the British empire is 
estimated—of course approximately—at 7,769,500 square 

Californian Railroads.—The State of California has now 
1309} miles of line in operation. Of this mileage 1261 miles 
are broad gauge, arid the balance narrow gauge. The extent 
of the Central Pacific Railroad within the limits of the State 
of California is 614 miles. 

Pilot Knob, Missouri.—Missouri, as is tolerably well known, 
is rich in iron minerals. The Pilot Knob Mines were opened 
in 1848, and they have yielded in all about 500,000 tons of 
ironore. Smelting is carried on on the spot, charcoal made 
in the neighbourhood being used for fuel. Pilot Knob is 
worked by a company, with a capital of 1,500,000 dols. in 
shares of 100 dols. each. The mines uce specular ore, 
used for making the best steel, and yielding on an analysis 64 

cent. of metallic iron. The amount of ore available at 
ilot Knob is practically inexhaustible. 

Canadian Lighthouses.—Lighthouses have been built dur- 
ing the past year at Cape Despair and White Head, near 

and they show lights which can be seen a distance of 
18 miles. A fog alarm at Cape Gaspe is pronounced a great 
success; shipmasters speak in the highest terms of its useful- 
ness. 

The German Navy.—The German squadron of evolution 
this Fae will consist of the Kénig Wilhelm, the Kron Prinz, 
the Hansa, the Kaiser, and the despatch boat Falke. 


Fortifications of Verdun.—Plans for the fortification of 
Verdun, which is to be surrounded by a double line of forts, 


Lj natu beseestusenasiieds In a few years the place will 
cai 


be an immense mp, which, if well defended, 
could successfully resist the attacks of an army of 100,000 
men. 

Labour in the United States.—The Pennsylvania Railroad 
shops at Altoona have commenced working nine hours per 
day for six days each week. During the past six months 
these shops have been working only eight hours per day and 


only five days per week. 

Coal in the United States.—The production of anthracite 

coal in the United States is now estimated at 19,000,000 tons 
uction has generally doubled every ten 

years, so that by 1884 it is expected that it will not far 

40,000,000 tons per annum. 
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SOLAR RADIATION THERMOMETERS. 
Tue difference between the maximum reading of 


a black-bulb thermometer in the sunshine, and the] — 


maximum reading of a thermometer in shade, is 
termed the amount of solar radiation, and it must 
be regarded only as having a constant unit value 
when made with Stow’s pattern instrument verified. 
When made with any other description of instru- 
ment the amounts are only comparable inéer se. 

The radiation of the sun is usually most intense 
with polar winds, with equatorial winds it appears 
to diminish as the heat increases. ‘This is owing to 
the greater amount of vapour in the equatorial 
winds, which absorbing the radiant heat warms the 
air. ‘Thus other circumstances remaining the same, 
the intensity of solar radiation must be greater 
or less according as the amount of moisture or 
invisible vapour in the atmosphere is less or greater. 

The direct heating effect of the sun requires to be 
investigated with reference to the changes of solar 
energy, the sun’s altitude, the state of the super- 
incumbent atmosphere, latitude, and elevation above 
the sea. Inthe month of June a plant may expe- 
rience, in this country, all the changes of heat from 
154 deg. to 30 deg. ; hence radiation must have an 
important influence upon the processes of maturation 
of fruitsand crops. ‘ Agriculturists are well aware 
of the advantage of direct solar heat in the flower- 
ing of wheat, and other corn crops, an advantage 
which is never compensated by any elevation of 
temperature under a clouded sky.”—Daniell’s Me- 
teorological Essays. 

In order to exhibit some results of observations 
made with bright black-bulb thermometers (not in 
vacuo) reference may be made to various memoirs 
read in the year 1867 to the Philosophical Society 
of Manchester. The following are mean monthly 
results of daily amounts of solar radiation at Ox- 
ford, Old Trafford, and Eccles: 








. 1859—64. 1856—66. | 1862—66. 
Morus. Oxford. jold Trafford. Eceles. 
deg. deg. deg. 
January wee ove «- 5.61 2.45 4.68 
February ved Vee 916 || 4.47 7.48 
March sco ose |. 10.08. | 9.11 10.46 
April eee ses ee 13.23 | 13.17 13.62 
TS a ee ee 12.90 | 14.84 1476 
Tune cee cco one 12.93 | 14.75 13.96 
Telly ccd 255. Sed * 0 13.81 15.21 | 1484 
August ...0 60s 14.03 | 12.92 | 14.90 
September ... «+. 13.71 10.85 13.42 
October ... ... «. 9.66 | 6.39 =| 8.14 
November... .. 8.00 | 818 | 5.88 
December... ... 4.50 | 1.86 2.82 
| 





Mr. Baxendell says, ‘‘In order to determine the 
influence of the seasons upon the amount of solar 
radiation on clear days, it will be necessary to cor- 
rect it for the difference of meridian altitude of the 
sun in the different months of the year. For this 
purpose I have employed the Table of calorific 
effect of sunlight given in the article ‘ Climate’ in 
the ‘ Encyclopedia Britannica.’ , . . If the rate of 
emission of heat from the sun were constant, and 
change of season exercised no influence on the 
absorptive power of the atmosphere, the quotient 
obtained by dividing the mean value of solar radia- 
tion on clear days in any month, by the number in 
this Table corresponding to the sun’s meridian alti- 
tude in the middle of the month, would be a con- 
stant quantity.” The results given in the Table at 
the top of the adjoining columns will show that this 
is by no means the case: 

As regards the Oxford results, Mr. Baxendell 
says: ‘The numbers in the last column show that 
the power of the atmosphere to absorb the heating 
rays of the sun is much greater in the summer than 
in the winter months, the maximum effect taking 
= in the month of June, when the sun attains 

is greatest meridian altitude, and the minimum in 
December, when his meridian altitude is least. As 
the amount of aqueous vapour in the atmosphere is 
much greater in summer than in winter, this result 
tends strongly to confirm the view taken in my 
paper‘ On the Theory of Rain,’ and since held 
to be established by Professor Tyndall's experi- 
mental investigations, that air charged with aqueous 
vapour has a much greater power of absorbing and 
radiating heat than dry air.” 

As regards the Greenwich observations, the 
results are directly opposed to those derived from 
the Oxford observations, and Mr. Baxendell attri- 
butes this to the defective way in which the Green- 
wich observations were made, the solar thermometer 
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Oxrorp, | GREENWICH. 
Years 1859— 1864. 1857... 
Montas. Te by 
Mean 8. R.| Meridian | Propor- Ratio ||Mean S. R.| Meridian | - 
on Clear |Altitude of} tion of | Column. || on Clear | Altitude of aie, Ratio. 
Days. Sun. Light. 1-+3 Days. - |. Sun.” Light. 
deg. deg. min. deg. deg. ; 
January eee oes 13.5 1 37 36.5 $0: at is 19. 88 23.6 
February Z a 17.6 25 82 51 84.5 - 16.6 25 42 dk 82.6 
March... one Acs 17.8 36 8 61 29.2 18.2 36 87 62 293 
April ... ab ons 20.3 47 67 68 29.8 23.8 48 29 63 35.0 
May ... eee vr 19.2 57 4 71 27.0 248 57 31 71 84.9 
June ... ose As 18.1 61 34 72 25.1 26.9 61 62 72 87.8 
July ... we ise 19.2 59 50 72 26.7 26.8 59 59 72 87.2 
August ve oun 19.6 62. 23 -69 28.4 , 24.8 52 25 69 85.9 
September ose beg 20.0 41 22 65 30.8 22.9 41 21 65 365.2 
October ie on 18.1 29 48 56 32.3 20.2 29 47 «56 86.1 
November eee * 15.6 19 48 43 86.3 9.6 19° 52 43 22.4 
December aa ase 13.0 14 59 33 39.4 3.9 15 12 33 11.9 



































having been placed in an open box about thirteen 
inches high, with its bulb about ten inches above 
the bottom of the box. 

Mr. Baxendell’s conclusions may be generalised 
as follows : 

1. * That the maximum amount of radiation 
occurs in August, or a month later than the time 
of maximum temperature; whilst the minimum 
occurs in December, about a month earlier than the 
time of minimum temperature. There is also a 
secondary maximum in April.” 

2. ** That the heat power of direct sunlight on 
clear days in the latitude of the British Islands is 
greater in the months of April and September than 
in the month of June, when the sun attains his 
greatest meridian altitude.” 

3. * That the calorific intensity of the sun’s light 
is subject to periodical changes, the maxima and 
minima of which correspond respectively with those 
of solar spot frequency.” 

4. “ That the curve representing the mean monthly 
values of solar radiation on cloudless days has its 
times of maxima and minima corresponding with 
those of the curve representing the mean monthly 
diurnal range of the magnetometer.” 

5. ** That the power of the atmosphere to absorb 
the heating rays of the sun is much greater in the 
summer than in the winter months, and depends 
apparently upon the amount of aqueous vapour 
which it contains.” 

6. ** That observations of solar radiation, made 
with a black-bulb thermometer, to be of value ought 
to be taken with the radiation thermometer placed 
at the same height above the ground as the pale’ 
maximum thermometer with which it is compared ; 
but while freely exposed at all hours to direct sun- 
light, it ought to be protected as much as possible 
from disturbing influences.” 

Mr. G. V. Vernon affirms that the greatest effect 
of solar radiation appears to occur in spring, and 
this is in accordance with the very rapid growth of 
vegetation we often see suddenly take place in early 
springs, 

We have not been able to find any similarly dis- 
cussed series of observations made with bright 
black-bulb thermometers in vacuo, notwithstanding 
the large number of these instruments which have 
been used. And it is to be regretted that with the 
mean values published by the Registrar-General, 
the kind of solar thermometer used is not stated; 
because it must always be a matter of cautious 
proceeding in drawing conclusions from such data. 

In the Quarterly Journal + on Meteorological So- 
ciety, 1874, October, the ‘Rev. F. W. Stow gives 
results from some thermometers of his pattern ob- 
served during 1869 to 1874. 

The averages of solar radiation for five years are 
given in the Table in the next column. 

‘* It will be seen,” says Mr. Stow, ‘‘ that radiation 
attains its maximum in May at every station except 
London. This is to be attributed to the prevalence 
of northerly winds, and consequent dryness of the 
atmosphere. December is the month of least ra- 
diation. The western stations show more radia- 
tion than their easterly ones.” London air proves, 
as might be expected, ae impervious to the 
sun’s rays. ‘The air of the Fens at Wisbeach is 
also somewhat opaque. It afeome to be hot there 
in summer, and the amount of moisture is large, and 
it is probable that the haze or mist, which iscommon 
in low-lying districts, has exercised a-very distinct 
effect in intercepting radiation, in addition to that 


of vapour held in suspension.” 
The atieiembadl of the sea copes somewhat 
to diminish solar radiation except during the cold 











period from November to April, during which season 
the air is generally clear on the coast, there is an 
absence of fog and mist, and radiation is powerful. 
In summer, however, there is less on the coast than 
at inland stations. The air over the sea is for the 
most part heavily loaded with vapour ia the 
summer ‘season, and it is to this fact that: Mr. Stow 
— attribute the diminution of solar radiation on 
e coast. 
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< F 
Sal ¢ 3 
a $4 = ; 
3 £ 5 8 ‘3 
aa Ee 
deg. | deg. | deg. | deg. | deg. | deg. 
January | 26:1 | 26.7%) 21.7 it 218 24. 
February | 32.9 | 33.8") 28:90 | 20.2 | 26.7 | 82.7 
March we | 46.9 | 44.4*| 442 | 31.8 | 40.9 | 42.3 
April ... «| 54.1 | 63.8*| 514 | 42.7 | 48.4 | 50.7 
a eee ...| 56.2% | 66.4 | 66.9) 47.4 | 50.2 | 54.9* 
June ... oval 55.2 | 57.8 | 65.6*| 47.9 | 49.3 | 52.4* 
July ... . } 55.6) 65.6) 56.2%) 47.4 | 48.9 | 53.7% 
August vee] 53.2" | 64.1 | 563.9. 1.45.9 | 48.9 | 60.4* 
September ....| 49.9"| 53.1 | 47.8 | 40:6 | 45.6 | 44.1* 
October eee| 41.2") 89.6 | 87.8 | 27.8 | 34.5 | 87.6 
November ...} 32.4*| 80.6 | 268 | 19.0 | 26.8 | 29.8 
December. ...| 24.4 | 22.4 | 19.8'| 11.6 | 19.8 | 20.6 























* Averages for four years only. 


We thus perceive that the conclusions drawn 
from the observations made with the improved in- 
struments do not bear out some of those arrived at 
by Mr, Baxendell from observations made with naked 
black-bulb thermometers, and, consequently, throw 
doubt on Mr. Baxendell’s other generalisations on 
this subject. Mr, Baxendell puts the maximum in 
August, Mr. Stow in May, while the latter does not 
even mention a secondary maximum. It is, there- 
fore, evident that we are in need of more discussion 
of the kind given us by Messrs, Baxendell and 
Stow before we can reconcile these discrepancies. 

As regards the effects of radiations in the higher 
regions of the atmosphere, some of the results of 
observations are astonishing. In noticing a few of 
them we shall confine our attention to observers 
who have employed — the bright -black-bulb 
thermometer in vacuo, laisher, as the result of 
observations in balloon ascents (vide British Asso- 
ciation Report, 1864, p. 308) states that the heat 
rays from the sun communicate very little or no 
heat to the small blackened bulb of a thermometer, 
and the heat is less in proportion to the less density 
of the atmosphere. imailar results were shown by 
a Herschel’s actinometer. The experience of tra- 
vellers in the mountainous regions of India is quite 
the reverse, Dr. G..Henderson, in the work en- 
titled ‘‘ Lahore to Yarkand,” states, on 1871, May 22, 
at Ram Su, 5000 ft. above the sea, ‘* My. sun ther- 
mometer rose in the afternoon, when placed in the 
sun, to 194 deg.; this may seem almost incredible, 
but in Tibet, at a much higher. altitude, when the 
temperature falls at night below zero, Dr. Cayley 
has found the sun thermometer rise above 200 deg. 
at mid-day.” At Srinagar, 506] ft. above the sea, 
May 7th, 3 P.M., the sun thermometer is recorded 
204 deg., air in shade, 77 deg. .* Rechape the most 
striking feature of Laddk is the wonderful clearness 
of the atmosphere. ‘This is partly owing to its ex- 
treme dryness and zanslaneony ion, but chiefly to the 
entire absence of haze, Un Yarkand plains, 
with an atmosphere equall » we had a dense 


mgt eee 
be within an easy march, vit ia remarks ett 


yit fia 
































































es eater ee Cones 








176 


ENGINEERING, 





[Marcu 5, 1875. 








with the thermometer in the shade near the freezing- 
int, it may be a black-bulb thermometer placed 
the sun will often register as high as 212 deg., 
that is, the boiling-point of water at the sea 
level !” 

So also Professor Piazzi Smyth, on the Peak of 
Teneriffe, 1856, August 4th, found the black-bulb 
temperature in the sun 2]2.4 deg., the temperature in 
the shade being only 60 deg. ; thus leaving the enor- 
mous quantity of 152 deg. for the effect of sun- 
shine at a height of 8900 feet. 


LITERATURE, 


A Pocket Book of Useful Tables and Formule for Marine 
neers. By Frank Proctor, A.I.N.A. 2nd Edition, 
revised and enlarged. Lockwood and Oo. [Price 4s. } 
Ir did not appear to us worth while to notice 
this little book when it was first published last 
spring, but the appearance of a neatly got up second 
edition ‘‘ revised” has again drawn our attention to 
it. It is a foolish thing of a man to publish a book 
_— a subject of which he is very ignorant, but 
when the book is published, and its mistakes pointed 
out, either they should be corrected or the book 
withdrawn. ‘The author of this pocket-book thinks 
differently, and has added to his original offence of 
publishing at all the further offence of publishing a 
** revised” second edition with most of the original 
blunders and inaccuracies repeated. It is not a 
pleasure to examine or review a book as full of 
mistakes as this one, but under the circumstances it 
is only right that we should do so, as well for the 
sake of the educated “‘ marine engineers” who could 
teach the author more than he can teach them, as 
on account of those who may be led into mistakes 
by his somewhat pretentious inaccuracy. 

The book commences with a definition of ‘‘ Marine 
Engine,” which we may quote as a fair specimen of 
the author’s powers of expression. ‘‘A marine 
engine is a collection of various details of ma- 
chinery, fitted together in such a manner as will, 
with the introduction of steam (or other elementary 
force), produce a certain power required for pro- 
pelling and mancuvring ships.” The definition of 
**work” and “power” which follow are en suite. 
On the next page we have two very bad indicator 
diagrams engraved to illustrate the way of finding 
the mean pressure. The method of measurement 
Mr. Proctor intends to describe is not the most 
correct; the method he does describe is absurd, for 
it starts with a division of “the atmospheric line 
between the extreme points where the figure intersects 
it,” (which length of course may be much less than 
the whole length of the figure) into ‘‘ any number of 
equal parts.” The remarkable thing about the cards 
which Mr. Proctor illustrates, is, however, that the 
mean pressure of the part above the atmospheric line 
is 22.9 lb., and below it 19.4lb.! This is not only 
shown by the values of each ordinate printed upon 
it, but also by the words, ‘‘mean pressure 22.9” 
placed above the diagram, and “vacuum 19.4” 
— below it! Really, the author’s statement in 

is preface that the object of his work “ was not 
that of revealing what was not before known” was 
all too modest, Both here and in other places he 
shows that he is quite familiar with remarkable 
— facts hitherto very unknown indeed ! 

The sketch immediately following, showing the 
method of combining the high and low pressure cards 
of compound engines, besides assuming the theo- 
retical expansion curve to be hyperbolic, neglects 
the clearance altogether. The result will therefore 
only be some rough approximaticn tothe truth. Of 
the two “notes for designing compound engines” 
which come next, both are incorrect, and the first 
really amusing. Says Mr. Proctor: ‘ ‘The greater 
the ratio of the large to the small cylinder, the less 
is the total weight, prime cost, space occupied, and 
strain on moving parts”! 

Mr. Proctor seems to be oppressed with the idea 
that marine engineers waste too much of their time 
in arithmetical computations, and to avo'd this he 
has been at the trouble of compiling -a number of 
Tables of various degrees of uselessness. The first 
of these occupies six pages, and contains ‘‘ constant 
fractions for use in finding I.H.P.”—these fractions 
being simply area of cylinder—33,000, for cylinders 
from 6 in, up to 120in. diameter. The author gives 
examples of the use of his ‘‘ constant fraction,” ob- 
taining the result by logarithmic computation, but 
here, as in other places, it seems as if he were so 





unaccustomed to that mode of calculation, even in 
its simplest form, that he does not know the exist- 





ence of negative indices. We have, for instance, 
without a word of explanation, the odd-looking cal- 


culation, 
“Log. 198505 


= 9.1353394 
= 8.6532125 


2.7885519 = 614 L.H.P.” 

The next subject treated of is “ Expansion and 
Compression of Steam in the Cylinder.” The com- 
pression is not alluded to further, but there is a 
wonderful diagram to aid the “‘ marine engineer” in 
drawing an expansion curve. There is no doubt 
that by Mr. Proctor’s construction an hyperbola can 
be drawn, but we fail to see any connexion between 
that hyperbola and the expansion curve (even if the 
latter were an hyperbola, and the author does not 
seem to know that itis not) for any particular engine. 
We learn immediately afterwards that during the 
admission ‘‘ the pressure on the piston varies [in- 
versely, we suppose] as the ratio between the area 
of supply opening and area of cylinder varies,” a 
fact which if true would show that at the instant of 
cut off the pressure upon the piston would disappear 
altogether, as the ratio referred to then becomes in- 
finite ! 

The subject of expansion having been concluded 
by a Table of mean pressures in which the “ portion 
of stroke at which steam is cut off” is given as 
‘3in.,” “§ in.” “ $in.,” &c., we come toa Tableof 
‘* Approximate Diameters of Crank Shafts.” Here 
is the principal part of it. 


Indicated Crank 
Horse Power. - Shaft. Difference. 
in. 

8000 owe ese eee 215 
} 1.5 

7000 = one eee 20.0 
0.5 

6000 ow eee eee 19.5 
} 1.5 

5000 wus ode eee 18.0 
} 0.6 

4000 eco one eve 17.5 
eee 1.5 

8000 eee 16.0 
1.0 

2000 ees ‘ns on 15.0 
} 2.5 

1000 ‘ eco 12.5 


We add the column of differences ourselves. An 
examination of them may suggest to Mr. Proctor, 
what he should have known before, that the dia- 
meter of the shaft in no way depends on the indicated 
horse power also, and that his Table is therefore 
without any value. 

A small Table on page 18 (of which it occupies 
about two-thirds) contains a few particulars of half- 
a-dozen engines by different makers ‘‘ selected pro- 
miscuously,”.and this includes all the information 
relative to the merchant service (some of these en- 
gines are not in ships of war) which our author 
vouchsafes to us. The Table contains (infer alia), 
stroke of valve, area of steam pipe, diameter of 
steam pipe (the two latter do not correspond in 
about half the examples given!), diameter of inlet 
pipe to circulating pump, diameter of outlet pipe 
from condenser, diameter of “feed and bilge pipe 
pump,” diameter of bilge pipe, &c. It omits, how- 
ever, such items as area of ports, opening of valve, 
cut-off, boiler pressure, condensing surface, and 
many others. e do not believe much in the 
utility of such Tables.as these, but if they are to be 
of any use whatever it is clearly essential that the 
particulars given in them should be chosen carefully, 
and not thrown together ‘‘ promiscuously.” 

A little further on in the book another labour- 
saving (?) Table appears, occupying 15 or 16 pages, 
This is a list of ‘‘ rate constants,” the value of which 
is pitch of screw x60+6080. The constants are 
given in logarithmic form, with 10 added to the 
index, but this is nowhere stated, and so if any one 
everused the Table — is not exceedinglylikely), 
there would probably be a fine crop of mistakes 
made with it. ‘This table is followed by a few such 
odds and ends of information as that a firebrick 9 in. 
x48x23 weighs 7lb. l4oz., and “an ordi 
firebar ¥ ft. 6 in. long weighs 21 lb. 2 oz. ;” and then 
we have about 30 pages occupied with values of V, 
V? and log. V®, although there does not seem any 
special reason why the ordi tables of powers 
and of logarithms should not suffice for this. At 
the conclusion of this we come to the section 
‘“* Boilers,” on the first of which we find the 
startling information that ‘1 lb. of saturated steam 
at atmospheric pressure occupies 32.5 cubic feet”! 
Not so very long ago it used to occupy about two- 
thirds of that space, but perhaps (as has been sug- 
gested) the steam is doing something to make up 





for the rise in the price of coal! The 32.5 cubic feet 
at any rate appears in Mr. Proctor’s “revised” 
edition, so we presume he has good reason for 
stating it. 

A Table of dimensions of copper pipe and cock 
flanges gives us some peculiar results on examina- 
tion. The sizes of the smaller flanges are some- 
what pinched, but coming near the end of the Table 
we find that for an 18 in. pipe the distance between 
the centres of bolts is 21} and the diameter of the 
flange 223 in., the bolts being ? in. in diameter, and 
for most of the larger sizes, up to 23in., the bolts 
will actually come beyond the flange, as e. g., we 
have pipe 22in. in diameter, bolt circle 263in. in 
diameter, and flange 27in. in diameter, the bolt 
oe thus being ;,in. beyond the flange on each 
side ! 

It would be impossible to go through all the 
errors in the book, but we may just mention a few 
more. Our readers will be astonished to learn that 
expansive engines between 1000 and 2000 I.H.P. 
consume 41b,, and under 1000 L.H.P. 5 1b. of coal 
per LH.P. perhour! The zero of absolute tempera- 
ture is not 448 deg. but 461 deg. (nearly) below 
0 deg. Fahr., which makes the example on page 95 
erroneous. The steam Table following gives pres- 
sures and temperatures only, and these not accu- 
rately (at 350 deg. the temperatures are about 
4 deg. too high), while the omission of the specific 
volume is the omission of the quantity of most 
general use to engineers. 

After giving the usual Tables of areas, circum- 
ferences, squares, cubes, and logarithms (the latter 
without any explanation of the methods of inter- 
polation, or of the use of negative indices) we have 
actually 90 pages taken up with values of the log. 
of the cube root of the square of the displacement 
for ships from 100 to 12,000 tons! e do not 
suppose there is a soul outside the Admiralty who 


uses the coefficient in which the quantity p# occurs, 
so that for ordinary marine engineers these pages 
are just so much waste paper. But even for those 
who do still swear by the coefficient in question, we 
fail altogether to see the use of Mr. Proctor’s elabo- 
rate Table, for it does not in any way dispense with 
the use of a Table of logarithms, and a multiplication 
by 2 and division by 3 is not beyond the capabilities 
of most ‘‘ marine engineers.” 

Mr. Proctor is quite welcome to make use of our 
corrections and-suggestions in a re-revised edition of 
his pocket-book—if one should ever be wanted— 
but for his next essay in authorship we should advise 
him to choose a subject with the elements of which 
he is acquainted. e do not think that men write 
on physics, mathematics, geology, in fact on any 
science, until they have first made a careful study of 
it. From some books which we have recently had to 
review, and others which we need scarcely mention, 
it seemsasif a knowledge of the subject werea positive 
disqualification, a thing to be avoided, if that subject 
is the complicated and difficult one of engineering. 
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Tus Svgz Canat.—In the first ten days of February 50 ships 
through the Suez Canal. The transit revenue derived 

y the Suez Canal Company from the passage of these ships 
was 38,7601. Suez Canal shares have now attained a re- 
spectable jum upon the Paris Bourse; this is a very 
satisfactory result, | to the long period of 
depression against which company has had to struggle. 


Vicrorray Rattwars.—A new railway from Creswick to 
Clunes was 0; in November. The trains travelled 
smoothly, the line aj de. 
Tenders have been opesed for the eonstraction of a third 
eatak Wf the Shenae’ Biber, Lawns ee ate 

t 40 miles. The acce th 
lowest) was that of Messrs. Miller and James, who hav 
undertaken the line 127,500. In 
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COMPOUND AND NON-COMPOUND 
ENGINES. 
By Cuartes E, Emery, New York. 
(Concluded from page 154.) 

6. The most Economical Point of Cut-off for the 
Pressure Employed.—When it is desired to obtain a 
given power, using steam of a given pressure, fixing 
the point of cut-off fixes also the mean pressure in | 
the cylinder, and, for a given speed of revolution, | 
the size also of the cylinder required. Our experi- | 
mental researches show that the most economical | 





Single Engine 





—_ of expansion, were attended with aes 
oss, and by reference to Table 6 B it will be seen 
that, with the single engine of the Dexter, using an 
approximate steam pressure of 70 Ib., expanded 
2.72 to 4.46 times, there was but little difference in 
economy between an expansion of 3.49 times, and 
one of 4.46 times. We may, therefore, infer that 
an ion of five times, under the conditions of 
these trials, using 80 lb. of steam, in single engines, 
is as much as can be obtained ecomically, and that 
the expansion should be somewhat uced for a 
pressure of 70 Ib. 
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economically at the pressure used. The results at 
the two expansions named are, however, so 
nearly identical, that the cost for the net power (see 
General Table No. IL) is least for the least ex- 
ion—so considerifg the experiments on the 
exter and Dallas together, we may conclude 
that an expansion of 3} to 4 times is the most 
a degree for steam pressures of 35 Ib. to 
Referring to Table 6 D, it will be seen that, 
even with the compound engine of the Bache, 
operated with an approximate steam pressure of 
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grade of expansion varies for every steam pressure 
and is influenced somewhat by aan contiions ; 
The following Tables have been condensed from 
the general Tables, and show the mean pressures 
and costs of the power at different degrees of ex- 
pansion for the engines of the several steamers : 
Referring to Table 6 A, it will be seen that, 
with the engine of the Bache, operated non-com- 
pound, using an approximate steam pressure 
80 Ib., expanded 5.11 to 19.62 times the higher 
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Referring to Table 6 C, it will be seen that, 
with the single engine of the Dexter, using an ap- 
proximate steam pressure of 40 Ib., expanded 2.08 to 
3.34 times (the latter expansion is the more economi- 
cal) and that, with the engine of the Dallas, usin 
an approximate steam of 35 Ib., expanded 
2.94 to 5.07 times, no loss, but rather a slight gain 
in cost of indicated power, is shown at an ion 


of of 5.07 times, as compared with that at 3.89 times 


—this engine operating, as before stated, very 
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80 Ib., expanded 4.24 to 16.85 times, a loss resulted 
at the extreme degree of expansion, and that an ex- 
pansion of 6 to 7 times appeared to give the best 
results under the conditions of the trials. 

It is not practicable, with the information avail- 
able (many experiments not having been put in 
shape for comparison), to calculate accurately the 
proper rates of ion for different steam - 
sures, and it is ble that no fixed rule be 
framed to include the modifications due to all con- 
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Table 6 A. Line 1. | Line 7. | Line 25. | Line 46. Line 1.| Line 7. Line 25. | Line 45 
Abstract from General Table No. I., 

; . , : | 4 12.62 23.449 27.113 . : 1l 11.82 21.643 35.075 
—— ae ee With steam — in use { | 45 857 | 27.540 | 24.088 beeen aa ge 12 | “7.63 27.278 20.616 
engine, approximate steam pres- {| ° !*"ser ¢ylinder. | 16 5.11 | 36.940 | 23.154 |) Je%et 13 | 6.32 32.828 | 26.247 
sure 80 1b. . 

Table 6 B. | Line 10.| Line 17. | Line 36. | Line 53. Line 10.| Line 17. | Line 86. | Line 53. 
Abstract from General Table No. IL., | 

F . 3 4.46 34.439 23.857 } |) 5 3.49 37.538 238.905 
oe. po dh ers eet oe oe { Pare 3.67 87.127 24.120 } am { 6 | 273 42.028 | 24.313 
approximate steam pressure 70 lb. | 

gee } —— | 
'Pable 6 C. | Line 10.| Line 17. | Line 36. | Line 53. || Line 10.| Line 17. | Line 36. | Line 63. 
United States Revenue. | United States Revenue 7 
| steamer Dexter (engine : 8 34 =o oo | steamer a = | = _— 26.687 
tract 1 Table No. I.< | non-compound) ap- 2.42 30.66 28.9 non - compound, ap- 1 re % 21.417 | 26.960 
™ 1. coc cunaleaaee otenda gre. 9 208 83.838 31.786 | proximate steam pres- 138 | 2.94 24.611 28.901 
| sure 40 Ib. | gure 35 Ib. ’ 
Table 6 D. Line 1. | Line 7. | Line26.* | Line 46. Line 1.| Line 7. | Line 25.* Line 4 6. 
Abstract fi Table No. II 4 16.85 20.379 25.108 . || — pn 23.765 
rom General Ta 2 eae . : : | 5 9.19 27.524 20.713 . P - 6.658 59 23.036 
United States Coast Survey (With steam jacket in use 6 697 | 381.813 | 20.832 }/|Without using steam 3 | 5.684 | 29.781 | 23.210 
steamer Bache, compound engine, on larger cylinder. 7 5.73 33.484 20.365 jacket. 
approximate steam pressure 80 lb. 10 424 | 36.940 | 21.169 
I | 








* Mean effective pressure referred to larger cylinder. 


ditions. We give the following provisional rule | the stroke when high steam was used, and less | diagram from the upper end of the cylinder in two 


with tabulated examples : 

(6E.) Rule—To the number representing the | 
steam pressure above the atmiosphere P add 37 ; 
divide the’ sum by 22; the quotient will represent, 
approximately, the proper ratio of expansion R for 

t steam pressure. 

R=(P +37)+22. 
Steam pressure above cmagheten 5 10 2% 40 60 8 100 
Ratio of expansion oe sone 1D 2.1 28 3.5 44 5.3 62 

- It is probable that these ratios are nearly correct | 
for single engines of large size, with details of good | 
design, too large for single engines of — con- 
struction, and too small for the better class of com- | 
pound engines. The rule, though provisional, is | 
safer to follow than the uncertainties of personal | 
opinion, and the variations of actual practice. 

urther information cannot vary it materially, for 
the economy changes very little for expansions con- 
siderably greater or less than the most economical 
grade. ‘lhe limit of expansion for the higher pres- 
sures is apparently well defined by the ne ea st 
discussed, but there are indications that there is no 
loss in using somewhat higher expansions than given 
by rule for steam pressuresof 35 lb. to 401b., of course, 
however, with results inferior to those obtained by 
using higher pressures, Further investigations are 
being made on this subject. 

(6F.) As a general rule in constructing an ex- 
pansive engine too much expansion is attempted and 
the cylinder is made much too large for the work to 
be done. This is particularly true in respect to 
engines designed to be operated expansively with 
high steam pressures. As previously referred to, 
the designing engineer, in almost every instance, 
furnishes too much cylinder to work off the steam 
from a given boiler at the most economical degree 
of expansion for the pressureintended. This is one 
of the most important lessons to be learned from 
these experiments, and many others as yet un- 
published, Nearly all the marine engines con- 
structed have cylinders of sufficient size to develop 
the power intended with a mean pressure of 25 lb. to 
201b., and even lower. These experiments show 


| sixth and one-fourth the stroke. 


trouble to the engineer. Such an engine, properly 
constructed and operated, would probably uire 
but about 15 per cent, more fuel than the best form 
of compound engine to do the same work. 

(6 G.) We are now constructing a non-compound 
high-pressure condensing engine, which is fitted 
with expansive gear, adjustable only between one- 
To manceuvre 
the vessel, the cut-off must be thrown entirely out 


| of gear, and the distribution of steam effected entirely 


by the main valve, It is hoped that this arrangement 
will prevent the temptation to reduce expansion, 
which would take slase to an important extent, 
even when using a cylinder of proper size for the 
work to be done. 

Indicator Diagrams.—On the preceding page will 


| instances (as shown in diagram Fig. 3), which dis- 
appeared upon opening the cylinder relief valve. 
ese diagrams show that horizontal engines 
should be more economical than vertical ones, for 
the reason that when properly constructed the 
cylinder can be kept drained at all times. 

When wing the single cylinder of the Bache, 
with jacket, the moisture in the steam due to re- 
heating the surfaces was re-evaporated throughout 
| the stroke, causing the expansion curve to rise above 
| the Mariotte curve in most cases (see diagram Fig. 1). 
| As before, the difference is greater for the top of 
| the cylinder and very large for the shortest sup- 





pressions. 
With the compound engine of the Bache the ex- 
| pansion curve for the smaller cylinder, which was 


be found specimens of the indicator diagrams taken | not steam jacketted, also rises materially above the 
during the principalruns. Diagrams for each series | Mariotte curve (see high-pressure diagram Fig. 4). 
of experiments on the Bache have been selected with | The cut-off valve faces were in excellent condition, 
like steam pressures and traced together for facility | making leaks improbable, so the difference is doubt- 





clearly that it is not economical to expand high 
pressure steam sufficiently to produce so low a mean | 
pressure, and that with such large cylinders it 
would be nearly, if not quite as well, to reduce the 
steam pressure and expansion (as we have com- 

lained previously, that the operating engineers are 
in the habit of doing, though to an unwarranted ex- 
tent), The best results shown by these experiments | 
were obtained with a mean pressure of 341b. to 
37 Ib., when the boiler pressures were from ‘70 Ib. to 
80 Ib., and, therefore, the steam cylinders of non- 
compound high-pressure condensing engines should 
be not more than two-thirds the size they are usually 
made, Engines so proportioned would not only 


work with greater economy, but also with less ex- 


| walls of the cylinder were alternately cooled and 





pansion than those with larger cylinders, so that 
there would be a more equable pressure throughout 


of comparison. 

Hyperbolic curves have been dotted upon most of 
the diagrams in such manner as to coincide with the 
a curves near the points of suppression. 
When the diagrams were taken, the indicators were 
carefully adjusted so as to be perfectly free in their 
action, and in some of the diagrams vibrations of 
the pencil may be observed at the points of cut-off 
outside the true experimental lines. 

The diagrams considered together show a number 
of differences due to the various changes of con- 
dition, As stated previously, the steam supplied by 
the boilers of the cutters was probably superheated 


| less due also to re-evaporation of moisture, The 

exhaust from the smaller cylinder of a compound 
engine is not so effective in carrying moisture out 
of the cylinder as in ordinary engines with less back 
pressure. ‘The slight superheating of the steam on 
the cutter Rush, together with the steam jacket, 
were sufficient to prevent great variation of the two 
curves (see high-pressure diagram Fig. 5). 

When the engine of the Bache was operated as a 
compound engine, without the jacket on the larger 
cylinder, there was a material reduction of pres- 
sure in that cylinder throughout the stroke as com- 
pared with that during the experiments with steam 


slightly, and it will be observed that the expansion | jackets in use, which may be observed by compar- 


curves on diagrams Figs. 8 to 11 from the cutter | 
engines more nearly correspond with the Mariotte | 
curves of expansion than the majority of those from | 
the engine of the Bache. The boiler of the Bache 
was operated much below its power when furnish- 
ing steam at the high grades of ex on used (see | 
4 ©), and as the steam room was , the water 
level very steady, and extra precautions had been 
taken to felt the boiler, steam pipe, and valves, | 
the steam supply must have been delivered to the | 
engine in about the same condition as if from a | 
boiler without any superheating surface, or say 

very nearly. saturated or containing but a slight 
percentage of moisture. The di s show, how- 
ever, that liquefaction rapidly took place when the 





reheated as described above at 3 C. When using 
the single cylinder of the Bache without steam 


ing low pressure diagrams Fig. 5 and 7, and the 
mean pressures shown in line 25 of ‘Table No. I. 
Superheating.—In conclusion we will observe 
that the diagrams taken at the higher grades of ex- 
pansion on the Bache show such positive evidence 
of the presence of water in the cylinder (due doubt- 
less as has been stated to internal condensation), 
that it may be claimed that by superheating the 
steam the ratio of expansion"could be economically 
increased beyond that shown by the Bache experi- 
ments. In discussing this question, however (sub- 
ject 6), we founded our conclusions on the experi- 
ments both with the Bache, where there was pro- 
bably no superheating, and with the cutters where 
the conditions were favourable for the thorough 
drying of the steam. From both series and other 
experiments available, we conclude that superheat- 
ing will undoubtedly reduce the final cost, but it 
does not appear that it will change in a material 





jacket (see diagram Fig. 2), the nsion curve for 

ottom of cylinder fell below the Mariotte curve at 
first but afterwards rose above it as re-evaporation 
took place. In the top of the cylinder, however, 
some water collected, and its re-evaporation during 
the expansion portion of the stroke caused the ex- | 
pansion curve to rise above the Mariotte curve at | 
all times. At the highest grade of expansion, with | 


degree the most economical point of cut-off for a 
given steam pressure. Superheating should, in fact, 
show beneficially in the same way as the steam 
oe and in a measure reduce the advantages shown 
y the latter. 
The variations above referred to between the 
actual and Mariotte expansion curves, which show 


and without use of jacket, a loop was found on the | doubtless the presence of extreme internal conden- 
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sation, are frequently observed in marine engineers 
using high grades of expansion, and in such cases 
we may naturally infer, from the whole evidence 

resented, that there is also a loss of result com- 
pared with that obtainable with less expansion. In 
the experiments with the single cylinder of the 
Bache, it may be noticed, incidentally, that the ex- 
pansion curves on diagrams from the bottom of the 
cylinder correspond closely with the Mariotte curves 
(particularly with steam jacket in use) when the 
engine is working at its most economical grade of 
expansion, and we have observed a similar corre- 
spondence in diagrams from both ends of the cy- 
linder of horizontal engines where provision was 
made to drain the water from the cylinder at each 
stroke. 

The Mariotte curve has been used for comparison 
simply for convenience without discussing the 
question whether or not it is the true expansion curve." 








PRINCIPLES OF SHOP MANIPULATION 
FOR ENGINEERING APPRENTICES. 
By J. Ricuarps, Lonpon. 

(Continued from page 137.) 

SLOTTING MACHINES, 

SLOTTING machines with a vertical cutting move- 
ment differ from planing machines in several respects, 
to which attention may be directed. In slotting, the 
tools are in most cases held rigidly, and do not swing 
from a pivot as in planing machines. The tools 
are held rigidly for two reasons ; because the force 
of gravity cannot be employed to keep them in 
position, and because the thrust or strain of the 
cutting falls parallel to their shank, and not trans- 
versely as in planing. Another difference between 
slotting and planing is that the cutting movement 
is performed by the tools and not by the material. 
The cutting strains are also different, falling at 
right angles to the face of the table, in the same di- 
rection as the force of gravity, and not parallel to 
the face of the table, and at right angles to the force 
of gravity as in planing. ; 

The feed motion in slotting machines, because 
of the tools being held rigidly, has to operate diffe- 
rently from that of planing machines. The cross- 
feed of a planing machine may act during a return 
stroke, but in slotting machines, the feed movement 
must take place at the end of the up-stroke, and 
after the tools are clear of the material; so much 
of the stroke as is made during the feeding action is 
therefore lost, and because of this, mechanism to 
operate the feed usually has a quick abrupt action so 
as to save useless movement of the cutting bars. 

The relation between the feeding and cutting 
motion of reciprocating machines is not generally 
understood, or at least is not considered, and forms 
an interesting problem for investigation. 


SHAPING MACHINES. 

Shaping machines occupy a middle place between 
planing and slotting machines ; their movements cor- 
respond more to those of slotting machines, while the 
operation of the tools is the same as in planing ma- 
chines. Some of the advantages of shaping machines 
over planing machines for certain kinds of work are 
the greater facilities afforded for presenting and 
holding small pieces or those of irregular shape, the 
supports or tables having usually both vertical and 
horizontal faces to which pieces can be bolted ; there 
is also an advantage from the-accessibility and con- 
venience of the mechanism for adjusting and feeding 
the tools, 

Shaping machines are generally provided with ad- 
justable vices, devices for planing circular forms, and 
other details which cannot be so conveniently used on 
planing machines. Another feature of importance in 
shaping machines is a positive range of the cutting 
stroke produced by crank motion, which permits the 
tools to be stopped with precision at any point ; this 
admits of planing slots and keyways and such work 
as cannot be performed upon common planing ma- 
chines. 

Shaping machines are divided into two classes, 
one modification with a lateral feed of the tools, 
technically called ‘‘ travelling head machines,” the 
other class with a feed motion. of the table which 
supports the work called table-feeding machines. 
The first modification is adapted for long pieces 
to be planed transversely, such as cutting toothed 
racks and similar work; the second class to shorter 
pieces where hand adjustment is more required. 

An interesting study in connexion with modern 
shaping machines is the principles of the cutting 
movements produced by various devices called 
“quick return” movements. Such devices consist 





of various modifications of slotted levers, and what 
is known as ‘‘ Whitvworth’s” quick return motion, 

The intricacy of the subject renders it a difficult 
one to deal with except by the aid of diagrams, and 
as such mechanism may be seen in ost any 
machine fitting shop, I will merely call the atten- 
tion to the subject, and recommend it as one of 
the best that can be chosen for demonstration by 
diagrams. The subject is not only one of great 
interest but has a practical importance not found in 
many better known problems which often take up 
time uselessly and have no application in practical 
mechanics. 

The remarks relating to tools for turning, given 
in a former place, apply to tools for planing as well, 
except that in planing tools greater sgaey and 
strength are required, and as the shanks usually 
stand at a right angle to the surface of the surface 
acted upon, the angle of the edge is different from 
turning tools. 

BORING AND DRILLING, 

Boring, as distinguished from drilling, consists in 
turning out annular holes to true dimensions, while 
the term drilling is applied to perforating or sinking 
holes in solid material. In boring, the tools are 
guided by axial supports independent of the bearing 
of the edges on the material, while in drilling, the 
cutting edges are guided and supported mainly from 
their contact with and bearing in the material 
drilled. 

Owing to this difference in the manner of guiding 
and supporting the cutting edges, and the advan- 
tages of an axial support for the cutting tools in 
boring, it becomes an operation by which the most 
accurate dimensions are attainable, while drilling is 
a comparatively imperfect operation, yet the ordi- 
nary conditions of machine fitting are such that 
nearly all small holes can be drilled with sufficient 
accuracy and at less expense than if bored. 

Boring may be called internal turning, differing 
from external turning, because of the tools having 
the cutting movement, and in the cut being made 
on concave instead of convex surfaces; otherwise 
there is a close analogy between turning and boring. 
Boring is, to some extent, performed on lathes, 
either with boring bars or by what is termed chuck 
boring, in which the material is revolved and the 
tools are stationary. 

Boring miay be divided into three operations as 
follows: chuck boring with lathes; bar boring, 


when a boring bar runs on points or centres, and |. 


is supported at.the ends only ; and bar boring when 
a bar is supported in, and fed through annular 
bearings. The principle is different in these opera- 
tions, each one being applicable to certain kinds of 
work, A workman who can distinguish between these 
plans of boring and can always determine from the 
nature of a certain work which is the best to 
adopt, has acquired no small knowledge of machine 
fitting. 

Chuck boring is employed in three cases; for 
holes of shallow depth, taper holes, and holes that 
are screw threaded. As pieces are overhung in lathe 
boring there is not sufficient rigidity neither of the 
lathe spindle nor in the tools to admit of deep boring ; 
the tools being guided in a straight line and capable 
of acting at any angle to the axis of rotation, the 
facilities for making tapered holes are complete, 
and as the tools are stationary, and may be instantly 
adjusted, this kind of boring is also adapted for 
cutting internal screw threads, an operation cor- 
responding to. cutting external screws, except that 
the cross motions of the tool block are reversed— 
that is, the tools are fed to the front towards the 
operator. 

The second plan of boring by means of a bar 
mounted on points or centres is the only plan b 
which true orm is attainable; it is like chuc 
boring, a lathe operation, and one for which no 
better machine than a lathe has been devised, and 
it may be added is not required. It is a problem 
whether in ordinary machine fitting there is not a 
gain by performing all boring in this manner when- 
ever the rigidity of boring bars is sufficient without 
auxiliary supports. Machines arranged for this kind 
of boring can be employed in turning and boring as 
occasion requires, and greater accuracy attained 
than by boring bars supported in annular bearings. 

When a tool is pte | by turning on fixed points 
rotation is perfect. The straightness or parsdictans 
of holes bored in this manner is dependent only on 
the truth of the carriage movement. 
boring is employed for small steam cylinders, cy- 
lindrical valve seats, and in cases where accuracy is 
essential. 


This plan of | J 





The third plan of boring with bars resting in 
bearings is more extensively practised, and has the 
largest range of adaptation. A distinguishing 
feature of this plan of boring is that the form of the 
boring bar, or any imperfection in its bearings is 
communicated to the work, any want of straightness 
in the bar makes a tapering hole. This, of course, 
applies to cases where the is fed h fixed 
bearings placed at one or both ends of a hole to 
be bored. If a boring bar is bent, or out of truth 
between its bearings, the diameter of the hole being 
governed by the extreme sweep of the cutters is 
untrue to the same extent, because as the cutters 
move along they come nearer to the rests or 
bearings, and the bar runs with more truth, forming a 
tapering hole diminishing toward the rests or bear- 
ings.. The same rule 7 to some extent in 
chuck-boring, the form of the lathe spindle being 
communicated to the holes bored ; but lathe spindles 
are presumed to be quite perfect compared to 
boring bars. 

The prevailing custom of casting machine frames 
in one piece or in as few pieces as possible, leads to 
a great deal of bar boring, nearly all of which can 
be performed accurately enoug: wy boring bars 
supported in annular bearings. By setting up 
temporary bearings to support the bars and impro- 
vising means of driving and feeding, most of the 
boring on machinery frames can be done on floors 
or sole plates and independent of boring machines 
and lathes. There are but few cases in which the 
importance of studying principles is more clearly 
demonstrated than in this matter of boring; even 
long practical experience seldom leads to a thorough 
understanding of the various problems which arise. 

Drilling as an operation differs in principle from 
almost every other in metal cutting. The tools in- 
stead of being held and directed by guides or 
spindles, are supported mainly by the bearing of 
the cutting edges against the material. 

The common angular pointed drill as a cuttin 
tool is capable of withstanding a greater amount o 
strain upon its edges, and rougher use than any 
other implement employed in machine fitting. The 
rigid support which the edges receive and the 
tendency to press the edges to the centre of the 
tool instead of to tear them away as with other 
tools, allows drills to be used when they are im- 
perfectly shaped, imperfectly tempered, and when 
the cutting edges or lips are of unequal length. 

Most of the difficulties which formerly pertained 
to drilling are now removed by machine-made drills 
which are manufactured and sold like files or 
hammers, Such drills do not. require dressing and 
tempering or fitting to size in the shop, make true 
holes, are more rigid than common solid shank 
drills, and will drill to any depth without clogging. 

A drilling machine adapted to the various re- 
quirements of a machine fitting establishment con- 
sists essentially of a spindle arranged to be driven 
at various speeds, and with an end movement for 
feeding the drills; a firm table set at right angles 
to the spindle, and arranged with a vertical adjust- 
ment to or from the spindle, and a compound ad- 
justment in a horizontal plane. The simplicity of 
the mechanism required to operate drilling tools is 
such that it has permitted various modifications ; 
such as column drills, radial drills, suspended drills, 
horizontal drills, bracket drills, multiple drills, and 
others. 

Drilling more than any other operation in metal 
centting requires the sense of feeling, and is farther 
from such conditions as admit of power feed than 
any other operation. The speed at which a drill may 
cut without heating or breaking is not only dependent 
upon the manner in which it is ground and the 
nature of the material drilled, but may —- at 
any moment as the drilling progresses ; so that hand 
feed is best for drilling. Drilling machines arranged 
with power feed for boring should have some means 
of permanently disengaging the power feeding me- 
chanism to prevent its use in ordinary drilling. 

I am well aware how far this opinion is at variance 
with practice, especially in England; yet careful 
observation wil) prove that power feeding in ordinary 
drilling effects no saving of time or expense. 

(Zo be continued.) 
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the Patent Law.” It is hoped that gentlemen interested in 
this very important subject—whether members of the Insti- 
tution or not—will attend. Mr. Newton will preside, and the 
reading will commence at 8 p.m. 
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Tue Avusteatian Coast.—A new marine survey 
of the South Australian coast has been made by 
officers on the Australian station. 


Swepish Rarwars.—The best of the Swedish 
We railways have been constructed at the relatively 
cheap rate of 7000/. per mile, this amount including 

rolling stock. The heaviest gradients on these lines 

do not exceed 1 in 100, and the sharpest curves 


have a radius of 1000ft. The extent of 
“ oo 1000. mil 
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THE MECHANICAL INVENTIONS OF LEONARDO DA VINCI 
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LEONARDO DA VINCI AS A Reeaeliae, he first | id down Gta steastabe, of | hammer is fixed to a cross bar pivoted at the eaten 


MECHANICIAN. ! 

Tae name of Leonardo da Vinci is so my nomad 
connected with the painting of the Last Supper, 
that it is difficult to think of him as anything be- 
sides a t artist. Not that his labours in the 
field of science and military engineering are al- 
together unknown, but his eminence as a painter 
has thrown them entirely into the shade. With 
regard to his mechanical efforts they have indeed 
been the subject of passing reference by his numerous 
biographers, but never until now have they received 
anything like justice, and this at the hands of Dr. 
Hermann Grothe, a well-known German writer on 
mechanical subjects. In the preparation of this 
article we have made free use of Dr. Grothe’s book* 
and of the fac-similes with which it isillustrated. The 
work is based on an examination of Leonardo's 
manuscripts, but to trace their history in detail 
would lead us too far from our subject, and it will 
be sufficient if we give a slight sketch of the extra- 
ordi vicissitudes which they have undergone. 
Leonardo da Vinci died in 1519, bequeathing his 

pers and drawings to his friend Francesco da 

elzo, by a descendant of whom they were given to 
one J. A. Mazenta. This Horace da Melzo, being 
of a very liberal disposition, was in the habit of 
yielding to the importunities of his friends and per- 
mitting them to make selections from the papers. 
The most successful and shameless of these friends 
was P. Aretin, son iy perhaps we had better say 
nephew) of Cardinal Leoni, and an artist at the 
Court of Philip II. at the Escurial. Aretin formed a 
collection of 392 leaves, which in 1637 found its 
way into the Ambrosian Library, at Milan, where 
it now is. Howard, Earl of Arundel, made an 
attempt to purchase this Codex Atlanticus, as it is 
now called, and offered 60,000 francs on behalf of 
the king, but Arconati, in whose possession it was 
at the time, refused the tempting offer. ‘he other por- 
tions of Leonardo’s are scattered about, some 
being in the British. useum, some at Florence, 
some in the library of the Institute at Paris, a few 
at Vienna, and, we think that the Royal Library 
at Windsor also some examples. It is, 
however, with the Codex Atlanticus of the Am- 
brosian Library, that we have to do; but we may 
here express the hope that before long steps may be 
taken to have that extraordinary collection carefull 
photo-lith hed, and the notes pepe a ‘ 
translation is the more necessary, as the calligraphy 
of the period is not very easy to read, and Leonardo 
had a habit of writing backwards, or from right to 
left, This affectation of sec was not at all un- 
common, and we find Dr. Hooke, at a very much 
later period, doing the same thing in his ‘‘ Cutlerian 
Lectures,” where he hides his discoveries under 
anagrams, the key to which he only gives later on. 

Biographers have done ample justice to nardo 
as an artist, and the family to which he belonged 
has been the subject of more than one minute and 
exhaustive book. Although, as we have already 
observed, several scattered notices of his labours in 
the department of physical and mechanical science 
are to be found in writers of the 17th and 18th 
centuries, it was not until Venturi pablished his 
‘Essai sur les Ou 8 Physico-mathématiques 
de Leonardo da Vinci,” in the year 1797, that formal 
attention was called to them. The book was 
founded on the manuscripts in the library of the 
Institute at Paris, whither they were removed from 
Milan after the taking of that city by the French 
in 1796. As the title indicates, the book was con- 
fined to a discussion of Leonardo's physical and 
mathematical labours, and it threw an entirely new 
light on the condition of science in that period. The 
universality of Leonardo's genius seems to have 
forcibly impressed the mind of Hallam, who, in his 
‘* Introduction to the Literature of Europe,” says 
that his discoveries ‘‘are more like revelations of 
physical truths vouchsafed to a single mind, than 
the ew ogy of its reasoning upon any 
established basis. The discoveries which made 
Galileo, and Kepler, and Maestlin, anc’ Maurolicus, 
and Castelli, and other names illustrious, the system 
of Copernicus, the very theories of recent geologers, 
are anticipated by Da Vinci, within the compass of 


a few pages, not perhaps in the most lan- 
guage, or on the most conclusive sunaine, but 80 
as to strike us with something like the awe of 





* Leonardo da Vinci als Ip und Philosoph. Ein 
Beitrag zur Geschichte der und der induktiven 
acs Berlin: Nicolaische Verlags-Buchhandlung, 





Bacon, that experiment and observation must 
the guides to just theory in the investigation of 
nature. If any doubt could be harboured, not as 
to the right of Leonardo da Vinci to stand as the 
first name of the fifteenth century, which is beyond 
all doubt, but as to his originality in so many 
discoveries, which probably no one man, especially 
in such circumstances has ever made, it must be on 


attained a height 


” 
. 


an —, not very untenable, that some parts | grea 
of p 


ysical science had alread 
which mere books do not reco These remarks 
were suggested by Venturi’s book already alluded to. 

Having premised thus much, we shall take Dr. 
Grothe for our guide, and endeavour to give an 
idea of Leonardo’s mechanical knowledge. If we 
confine ourselves to this side of his character it is 
not for want of material, for separate essays might 
easily be written upon the great artist as an astro- 
nomer, a8 a mathematician, as a civil and military 
engineer, and even asa geologist. ‘The illustrations 
are given in the same order as they occur in the 
original. 

Aerial Navigation.—The laws of flight appear to 
have been a very favourite study with Leonardo 
and it is related that he wasin the habit of purchas- 
ing birds in order to restore them to liberty, watch- 
ing their movements as they flew away. His know- 
ledge of the anatomy of the bird was very complete, 
and the Codex Atlanticus, as well as the collections 
of sketches in London and Paris, abound with 
drawings on the subject. Fig. 1, 180, shows his 
idea of an artificial hand, in which the various bones 
and muscles are reproduced. Clothed with feathers, 
as he suggests, this becomes a speciesof wing. The 
invention of the parachute has hitherto been at- 
tributed to Le Normand, whose experiments date 
from November, 1783. The idea was olaimed for 
Montgolfier, but Le Normand makes a réclamation in 
the “Annales de Chimie,” vol. xxxvi., page 94, where 
the merit of the invention is unreserv awarded to 
him. Dr. Grothe shows, however, that Le Normand 
had been anticipated nearly three centuries pre- 
viously. 

The Steam Gun.—The engravings, Figs. 2 and 3, 
om the Architronito, as Leonardo calls it, 
which consists of a chamber heated by a fire into 
which a portion of water is permitted to flow. The 
water being suddenly converted into steam dis- 
charges the ball from the barrel with great force. 
It — from the description that the steam gun 
went beyond mere suggestion and that an apparatus 
of the kind was actually made. 

Boring Mills.—Without going so far as to assert 
that machines of this kind were unknown before 
Leonardo da Vinci's time, we may say with safety 
that his sketch (Fig. 4) gives evidence that the me- 
chanical arts were very considerably advanced at that 

riod. The log of wood to be bored (marked a in the 

rawing), is held in a long hollow chuck furnished 
with four jaws 2 which are moved simultaneously 
towards the centre by screws. It would seem that 
this simultaneous action is brought about by the 
toothed wheel p taking into the toothed nuts c, and 
if we rightly interpret the sketch there is a similar 
arrangement at the further end of the apparatus, so 
that the log of wood, previously rounded, cannot 
fail to be chucked in a perfectly central position ; 
4 is the boring bar carrying the tool, and g we as- 
sume is a pulley by which it is rotated. The chuck 
carrying the log is mounted on asaddle and is moved 
up to the tool along the bed of the machine by 
means of a screw on the extremity of which is fixed 
the handle g. 

Skew Bevel Wheels.—The many interesting ex- 
amples of gearing of different forms published in the 
work of Dr. Grothe, indubitably prove that skew 
bevel wheels are far more ancient than is generally 


su posed. 

y laning Machine.—It must be admitted that the 
sketch, Fig. 5, has not a very promising ap- 
pearance, from a practical point of view at all 
events. It is, however, sufficient to show that the 
idea of moving a plane by mechanical means was 
not unknown to Leonardo, 

File-cutting Machine-—The machine shown in i 
6 on the preceding page, is actuated by a descend- 
ing weight, the height of fall being regulated 
according to the length of the file to be cut. 
The blank is fixed on a bed, which is driven by a 
screw having at one end a crown wheel actuated by 
a lantern pinion. The pinion is driven by the falling 
weight, and the hammer —e apparently falls by 
its own weight) is raised by a wheel having wipers 





be | mities of two uprights, but the exact mode of raising 


it is not shown, the mechanism being hidden by the 
large crown wheel. It will be noticed that the motion 
of the bed carrying the file blank is continuous, 
which, in theory, it ought not to be, as the bed 
should be stationary during the instant that the cut 
is being made. It is, however, an extremely in- 
teresting example of the mechanical genius of the 
t painter, and is in all probability the earliest 
machine of the kind. Hitherto the credit of the 
invention has seg kappa Du Verger, who devised 
an apparatus for this purpose in 1699 (see ‘ Ma- 
chines Approuvées Académie des Sciences,” 
tome i.. page 155. It is probable, however, that 
something had been done in the interval, for Du 
Verger does not claim the general idea of cutting 
files by machinery, but describes his invention as a 
machine for cutting four files simultaneously. 

Spinning Machinery.—Italy having been for cen- 
turies the home of the silk manufacture, it is not at 
all surprising that Leonardo’s attention should have 
been directed to machinery of this kind. Accord- 
ingly we find an extremely interesting example of 
the throstle, absolutely perfect ini all its details. In 
the sketch, Fig. 7, aa —— the flyer, 4 the 
spindle, ¢ the spool, d the hollow shaft for driving 
it, and e the pulley by which motion is given to the 
shaft carrying the spool; g represents the pulley for 
actuating the flyer which is moved up and down by 
the fork m, forthe purpose of distributing the yarn 
evenly on the spool ; ¢ is a bearing for the flyer shaft. 
It is unfortunately not possible to say whether 
this was Leonardo’s own invention, or whether he 
a sketched what he had seen, If the former 
be the case, most assuredly the name of the great 
artist must not be omitted from future lists of 
inventors who have contributed to bring spinning 
machinery to its present high state of perfection. 
We have already alluded to the silk manufactures of 
Italy, and the romantic, yet true, story of Thomas 
Lombe, furnishes abundant evidence of their great 
importance in the early of the 17th century. 
The earliest example of the flyer with which we are 
acquainted, isthat given by Branca, in ‘‘ La Machine,” 
a work published at Rome in 1629. It is there 
shown attached to a spinning wheel, and is of a very 
rudimentary nature. But the example shown here 
is exceedingly perfect, and it will be observed that 
provision has been made for driving the flyer very 
much faster than the bobbin, the pulley g, which 
drives the former, being considerably sole than 
the one which gives motion to the latter. This of 
course on the supposition that both pulleys are 
driven from the same drum. 

We may mention in this place that the manu- 
script contains sketches of rope-making machines, 
which Dr, Grothe says are of very excellent design, 
but he unfortunately gives no fac-similes. ‘There is 
also one of a loom which may be an anticipation of 
the Jacquard apparatus. 

Cloth-shearing Machines.—Several forms of ma- 
chines for this purpose are suggested by Leonardo, 
all founded on the same principles, but differing 
slightly in their details. In one of them the me- 
chanism which actuates the shears is enclosed in a 
box, asif the inventor wereafraid of pirates. In the 
one which we select for illustration ¢ ig. 8) the cloth 
to be operated upon is passed roun 4 aed cylinder 
underneath a of ordinary shears, one blade of 
which is fixed, the other being moved to and 
fro by means of a lever actuated by a ratchet 
wheel. It would oo that the shears in their 
normal position are closed, but being opened by the 
ratchet wheel are suddenly rel , the shearing 
operation being effected solely by the elasticity of 
the spring. Considering the importance of the 
cloth trade in Italy at this am r. Grothe thinks 
that there is every probability that machines on 
this principle were absolutely constructed and came 
into common use. 

Washing Machine.—Dr. Grothe also illustrates by 
a fac-simile sketch a washing machine with two 
rolls. The contrivance appears to have had the 
special approbation of the great artist, for he has 
written against it the word ‘* Bono.” 

Drawbench for Metal Strips.—This contrivance 
was figured by Alcan (‘ Bulletin de la Société 
d’Encouragement, 1864, Base 284) as a continuous 
machine for shearing cloth, and, as such, it attracted 
a good deal of notice at the time. There seems, 
however, no reason to doubt that it is what we have 
stated, although it must be confessed that the details 
are by no means clear, The strip of metal, being 
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seized by the pincers, is drawn through the die by 
the rope or chain, which passes over a pulley at the 
opposite end of the machine, and is then led back 
to another pulley actuated by the toothed wheel. 
There is no reason to limit this machine, as Dr. 
Grothedoes, to the purpose of drawing ‘‘springs,” but 
it may be described in general terms as a drawbench, 
It is quite obvious, we think, that the substance 
which being operated upon is not cloth, which no 
artist would depict as falling in the manner shown 
in the sketch, Fig. 9. It is obviously elastic, and 
has had a slight curl imparted to it, presumably 
by having been passed once or twice through the 
dies. The art of drawing wire is supposed to date 
back to the fourteenth century, long anterior to 
Leonardo’s time. 

Chains.—The ordinary pitch-chain, Vaucanson’s 
chain, or the Chaine de Galle as the French call it, is 
figured in Leonardo's book, as shown in Fig. 10. 

Pumps.—A very interesting form of pump is 
shown in the sketch, Fig. 11. The cylinder is 
fixed horizontally on a framework by means of an 
iron strap, the portion round which the strap passes 
being apparently scored to prevent slipping. A 
valve, opening upwards, is shown at the top of the 
supply pipe, and the piston being solid, we assume 
that there is another valve in the delivery pipe open- 
ing outwards, that is, towards the right-hand side of 
the cut. On the piston rod is a projection which takes 
into a spiral groove cut on the surface of a drum. 
This drum is rotated by means of the wheel and 
pinion shown, and an alternating motion is thus given 
to the piston. The delivery pipe may be directed 
upwards, or may discharge the water horizontally, 
as shown in the sketch. 

In taking leave of this interesting work we must 
observe that we have only made a selection of those 
machines and contrivances which appear to us’ to 
to be most striking. Some of Leonardo's sketches are 
obscure, and we are not always able to accept Dr. 
Grothe’s interpretation of them. Some, on the other 
hand, might well have been omitted as wanting in in- 
terest. We refer more particularly to the sketches 
of gearing of various kinds, which appear to us to 
have been the production of idle moments, and are 
not in all cases theoretically correct, Our intentions, 
however, are not critical, and we are doing Dr. 
Grothe no more than justice when we say that to him 
belongs the honour of having contributed an un- 
written chapter to the history of the mechanical arts. 


WEAVING.—No. XVIII. 
THE JACQUARD LOOM.—COMPOUND HARNESSES. 

In the last article the method of applying the 
Jacquard apparatus in its most simple form was 
shown, and it was evident that each hook having but 
one thread to raise in each figure woven that the 
extent of the pattern or figure was confined to the 
number of hooks in the machine, except in using the 
point harness, where an apparent but not a real ad- 
vantage was obtained. 

In Fig. 112 (see page 337 of our last volume) 
the principle upon which a ——_ harness is 
formed is shown, as applied to the draw loom fore 
the weaving of damasks. In that instance the 
effect produced was that five threads were raised 
by each leash or cord instead of one, conse- 
quently five times the width of pattern, or twenty- 
five times the area, was produced. But if eight 
headles had been used instead of five, then 
sixty-four times the area could be woven. This 
system suited very well for the production of table- 
cloths and curtains, and whenever large designs 
were required, but for smaller and more exact 
figures it was not so well adapted. The Jacquard 
machine is often used in exactly the same way as 
the draw loom, above alluded to, and instead of the 
draw boy (as shown in Fig. 126, page 374 of our 
last volume) holding the raised threads while the 
weaver worked the headles, the griffe is raised with 
the required hooks, and held in that position until 
the headles are worked over. In power looms this 
raising of the griffe at every fifth or eighth pick, 
or whatever number of headles were in use, gave 
rise to many contrivances to effect the intermittent 
motion with as easy and quick a change as possible. 

Soon after the introduction of the Jacquard, two 
very valuable contrivances were applied to the 
harness based upon the principle of the draw loom 
as before mentioned. But they have this difference, 
in the draw loom the drawing of the cords was done 
every fifth, eighth, or whatever number of picks 
were desired, but in the new contrivances the 
cords are drawn at every pick, and from two to 











eight times the effect of the Jacquard machine may 





be produced. The first of these contrivances is for 
weaving rich silk damask, and known as damask 
harness, and the second ig generally used in weaving 
the richest silks now made, and is termed the split 
harness, or ‘* shaft monture.” 

These two plans are peculiarly adapted for the 
work they are employed in, for when it is considered 
that about 400 warp threads are used in each inch 
in width of the warp or cloth, and only about one- 
fifth of that number in the weft, it follows that for 
the intersections to be equal in the warp and weft, 
five threads of the warp may be raised together in 
order to accomplish that effect. But the richness or 
fineness of the face of the cloth would be lost thereby. 
Now it is the object of the manufacturer to keep on 
the surface of the cloth the fine threads, and to do 
so he must be able to intersect the threads wereld 
and not in numbers of two or upwards, Therefore 
he requires that the machine shall be able to raise 
every alternate thread if desired, or the power to 
intersect every third, fourth, or eighth thread as may 
be desired for the formation of the ground or’ body 
of the cloth. But in weaving or forming the figure 
it is evident that as the weft threads are so much 
thicker than the warp that if each hook of the 
Jacquard raised two, or even four threads of the 
warp, the outline of the figure would still be as fine 
in the intersections of the warp as in the intersec- 
tions of the weft. In fact, intersecting the threads 
to form the figure, by peweery | two at once, renders 
the outline sufficiently exact for the purposes. In 
the case where 400 threads per inch are used any 
deviation to the extent of the zs in. can be made, 
besides having the advantage of the split leashes, 
which would cause the deviation to be z$z in., 
where the split touched the outline of the figure. 
This part of the subject however is the especial 
businessof themanufacturer and designer, ratherthan 
of the loom or the weaver, although the loom must 
be made capable of producing every effect desired 
by the designer, upon whose ability the beauty and 
soundness of the work greatly depends. 

The adaptation of headles to the Jacquard 
loom for the production of damasks, although 
it is the same in principle to the headles when 
applied to the draw-loom, is very different in 
other respects, as will be seen by comparing the two 
systems. Figs. 155, 156, and 157 represent a front 
elevation, a side elevation, and a plan of one row of 
hooks only of a Jacquard applied to a damask 
harness. ‘The same letters and numbers refer to the 
same parts in each of the figures. The warp W is 
divided into ten portions of four threads each, 
and each of these portions are passed through the 
ten mails or eyes M' to M?°, Fig. 157. After 
they leave the mails they are passed through eyes 
of the four headles H! H? H* H+ in consecutive 
order, as shown in the same figure. These headles 
are raised by the hooks 4! of the Jacquard, as 
shown in Fig. 156, and it is in this portion of the 
harness where the difference between the two 
looms above mentioned exists, and it displays an 
amount of ingenuity, when combined with the 
Jacquard, not easily to be surpassed. 

Each headle is attached to two of the hooks 4! by 
means of acord passing under a pulley, as shown 
at p'p*p® p*. If both the hooks attached to one of 
the headles be raised they will lift the headle to the 
full extent, but if only one of the hooks be raised, 
then the headle will be raised only half the distance 
as will be evident on referring to the headles H* and 
H+, in which case H! is raised half the distance that 
Hs is raised. The eyes in the headles are made 
much longer than usual, and of sufficient length 
that when any of the headles are raised half way it 
does not raise the warp thread which es through 
it. Butif the headle be raised to the full height 
then it lifts the warp thread and forms the shed, as 
shown at S', which has been formed by the thread 
raised by the eye in the headle H*, 

Now it will be seen that when all the headles are 
at their lowest pdsition, none of the warp threads 
can be raised, so as to form a shed, by the mails 
M0, On the other hand, when all the headles 
are raised to their full height, the mails M'—'? have 
still no effect upon the warp threads, Butif all the 
headles be raised half high, as shown at H* Fig. 156, 
then the mails M' may raise the warp threads in any 


uired order. 
"The effect of the separate and combined oper- 
ation of the two harnesses may be traced to the de- 
sign, or cloth, shown at ABCDEF. At A the 
alternate threads have been raised by means of the 


order as denoted by the numbers at the edge of the 
cloth, At D the headles have been raised and held 
stationary, and the effect of raising the mails alone 
is shown. At E the same arrangement is shown, 
but in this case the headles have been depressed, 
singly, and in consecutive order, thus forming a 
twill on the surface of the figure formed by the 
raising of the threads by the mails M. At F the 
same order is not only continued as at E, but the 
headles have been raised to their full height in con- 
secutive order as well as being lowered. Thus the 
outline of the figure is formal by the mails M and 
the minor intersections, forming the ground of the 
cloth, are made by the headles, and whatever out- 
line or figure so formed is made, the headles have 
the same effect, In this manner; according to the 
number of headles, any kind of twill, satin; or other 
ground can be made, and one design may be woven 
with an endless variety of effect by simply altering 
the order or working of the headles to form the 
ground either on the surface of the figure or the 
plain portion or ground of the cloth. ‘ 

The “ shaft monture” is an ingenious modification 
of the damask harness and entirely dispenses with 
the headles, By its means a 400-needle Jacquard 
— upon 800 leashes with almost the same 
effect as though 800 needles were employed. 

It appears to have been the invention of Mr. W. 
Rooke, of Hope Town, Bethnal Greeen, for he re- 
|ceived a reward of 5/. from the Society of Arts in 
1835 upon the occasion of his sending a model of 
the monture to the society. Itis very probable that 
the society, at the time, were not aware of the value 
of the invention, for the reward given was very in- 
adequate for the services rendered to the silk manu- 
facture by this contrivance. 

Rooke also received another reward of 5/. for an 
invention to apply ‘‘ swivels” to the broad loom, 
which being in common use we shall hereafter de- 
scribe; and on another occasion he appears to 
have sent to the society a model of an improvement 
in horse-hair weaving. The poor encouragement 
Rooke received contrasts very curiously with the 
reward of 30 guineas given by the society in 1810 
for cutting away the capes of the loom so as to save 
timber and to give more light to the weaver! Such 
an invention needs no comment, for the stability of 
the loom was not only at once destroyed, but the 
only substantial means of support for the harness 
of the loom was taken away ! 

The split harness is an important modification 
upon Rooke’s invention, and it is ascribed to Mr. 
James Gough, also of Bethnal Green. Fig, 158 re- 
presents a front elevation of the split harness, Fig. 
159 shows a side elevation, and Fig. 160 is a plan 
of the same. In each figure the same letters and 
numbers refer to the same 
The hooks of the Jacquard are divided into two 
divisions in the same way as in the damask harness, 
as shown at 4 and h' A? /*h*. Each leash is passed 
through the comber board ¢ in the usual way, but 
it is at this point where the alteration takes place. 
Figs. 161 and 162 give an enlarged plan of the 
leashes and the way the split is formed. It will be 
seen that the leashes ¢ connected to the Jacquard are 
here attached to two separate leashes which pass 
through the comber board, and each of these leashes 
is looped through another leash s which has a mail 
and weight attached, as shown atm wm and //. It 
follows that whenever any of the leashes ¢ are raised 
two .warp threads are also raised, viz., the two 
adjoining threads. Through the loops of the leashes 
s a ‘‘shaft” or flat enamelled hoop iron bar is placed, 
so that when the bar is raised it lifts. with it all the 
leashes upon it and the corresponding warp threads, 
In Fig. 159 four only of thése bars are répresented, 
but in practice 24 are generally used. Each bar is 
connected to a hook by the strong cords T, shown - 
also in Figs. 159 and 143. 

In Fig. 160 the pairs of leashes are still more 
clearly shown at1, 2, 3 to 20, and the shafts aicd 
to which they are looped. 

Now whenever any of the hooks 4 are raised to 
form the pattern the cloth will be woven with double 
threads at each intersection, and the figure can be 
varied to a distance of 34, in. at each step, i.c., when 
400 threads per inch are used in the warp. At the 
same time those threads which are not raised to form 
the figure by the hooks 4 can be raised by the shafts 
by means of the hooks 4 1, 2, 3, 4, and by ae 
these shafts in any desired order so the ground o 
the cloth will be woven, In other words, the 
pattern can be woven to a fineness Bap m4 
threads at each intersection without being affe 





headles 13 and 2 4 and from “tabby” or plai 
weaving.’ At B the headles are raised in a t 


by the shafts, and the remainder of the cloth can 
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“ PRECURSOR.” 








be woven as plain cloth with every alternate thread 
intersected, or in twills, satins, or other required 
rae eee hh aS that may 


Sy hag 

With four shafts and twenty pairs of leashes, as 
shown in Fig. 160, the effect that may be produced 
will be noticed at A BCD E and F. At A 
“tabby” is woven by raising the shafts a c and 4 d 
as shown. i Satane: > Some Se sae Se 
shafts in the order denoted by the letters. At E 
ry yy formed by raising the leashes only. 
At D the leashes are raised and the shafts also, in 
this case the ground is woven as a single-thread 
four-leaf twill. At F the ground isa four-leaf satin 
or broken twill, 

When the leashes are raised by the shafts the 
upper of the split leash is slackened, as shown 
at » Fig. 161, but itin no way causes any incon- 
venience in working. In Fig. 158 one of the leashes 
is shown raised at d' by the hook 4, shown on the 
ae bee FIG: 160, and ous Of the chadle d in else 

own raised in Figs. 158 and 159. 
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The various descriptions of harness shown in this 
orm the basis upon which all 
com harness are constructed for figure weav- 
ing, and in endeavouring to show the principles 
clearly it was n to arrange the di in 
the most simple form possible, for to attempt a 
description of full mounted looms would require a 
mass of complicated drawings in which the oper- 





ations of weaving would be lost sight of, rather 
than explained in their general principles, which is 
the object we have at present in view. 


SwepisH Rattwars.—The a of express trains 
upon the best Swedish railways i 3S alas pe hens incbatieg 


stoppages. In winter, however, is reduced in 
to prevent the accidents which otherwise occur 
in such a rigorous climate. 
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and tear. The companion engines of the ‘ Pre- 
cursor”—nineteen in number—are at work and 
doing good service on the Central Wales and Bux- 
ton lines, which are very heavy. 

For the chief dimensions of the engine of which 
we are speaking, we must refer to our engravings, 
and to the tabular statement at the end of the pre- 
sent article; but there are some special features in 
the design and constructive details, respecting which 
we must say a few words. The boiler has a steel 
outer shell, copper firebox and steel tubes, while its 


leading proportions are as follow : 
Ratio of heating to firegrate surface ... 62.7 tol 
Ratio of firegrate area to sectional area 
of tubes ... . «» 566tol 


Ratio of firegrate area to smallest 
tional area ofchimney ..  ... 12.383 tol 

The firebox contains the usual transverse fire- 
brick arch, and in addition a narrow arch springing 
from the transverse arch, and extending to the bac 
plate of the firebox above the fire door. This 
arrangement has, we understand, been found an ex- 
ceedingly effective one for coal- burning. The 
arrangement of firebars is that which Mr. Webb is 
now adopting as his standard one, a couple of cast- 
iron bearers of fy section extending across the fire- 
box, and these bearers havingteeth projectin > 
wards from their upper side, between which the 
bars (which are of cast iron) are placed. The 
arrangement is a very cheap and convenient one. 

The longitudinal joints of the boiler are butt 
joints with inside and outside covering strips, while 
the transverse joints are lap joints, the barrel being 
telescopic as shown, The fire hole ring is of gun- 
metal and is fitted internally with a steel lining 
ring which protects it from wear, The regulator 
hitherto almost universally used on the London and 
North-Western line has been a double beat, or 
equilibrium valve contained in the dome, but in- 
stead of this Mr. Webb is now using a kind of 
Corliss valve placed in a brass casing in the smoke- 
box as shown. We ourselves consider it much 
better that a regulator valve should be thus placed 
rather than at the inner end of the internal steam 
pipe, as the valve is not only more accessible when 
placed in the smokebox, but the internal pipes are 
placed in equilibrium, and there is no necessity to 
make steam-tight joints within the boiler. In the 
engine we illustrate the regulator casing is shielded 
from the action of the hot gases by a cast-iron 
screen plate fixed below it as shown, while at the 
bottom of the smokebox another casting protects 
the heads of the rivets uniting the smokebox tube 
plate to the boiler barrel, The smokebox is cleared 
of ashes by the arrangement of hopper open at the 
bottom, which has long been used on the London 
and North-Western Railway, but which, notwith- 
standing its perfect action, has, somewhat singularly, 
been little adopted on other lines, Spaces are left 
at the sides of the cylinders to enable the ashes, 
&c , to get down to the hopper, and the latter tapers 
down to about 5}$in, by l}in. at the bottom, the 
back plate being kept a litt e shorter than the front 
plate and slightly turned outwards at its lower edge 
asshown. We know that an impression obtains in 
some quarters that an open hopper of this kind 
spoils the draught, but in reality this is not the case, 
and in fact by modifying the form of the lower end 
almost any desired amount of exhausting action 
can be obtained when the engine is running. 

The boiler of the engine we are describing is fed 
by two of Mr, Webb's injectors fixed at the back 
of the firebox, these injectors delivering the feed 
into internal feed pipes which extend over the top 
of the firebox and then curve downwards, so as to 
deliver the water about the middle of the length of 
the barrel of the boiler, as shown in the longitudinal 
section, The internal feed pipes being in equi- 
librium can be made of old boiler tubes, while the 
arrangement of the injectors reduces the amount of 
external feed-piping to a minimum. Mr. Webb's 
injectors were illustrated and described in detail on 
page 188 of our fourteenth volume. The safety 
valves fitted to the engine we illustrate are of the 
Ramsbottom type, but have been modified in their 
constructive details, the pillars being made of cast 
iron instead of brass as formerly, and being fitted 
with gun-metal seats for the valves. The casting 
is also made to form a casing for the spring, the top 
of this casing being fitted with a light cover secured 
by alock, so that the spring cannot be tampered 
with without injuring this cover. The last vetail 
we have to mention here, with respect to the boiler, 
is the manner in which it is ed. Instead of 





being first covered with felt and then sheathed with 
wooden strips tongued together, as is the usual 
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practice, it is simply coated with a non-conducting |link type. The reversing is effected by a neatly 
composition, in which strips of rough wood are im- | arranged reversing screw shown in dotted lines on 
bedded in order to give the coating some support. | the longitudinal section, the driving horn blocks on 
The coating is finished off to a tolerably uniform | the left-hand side being shaped so as to form a guide 
surface, and then sheathed with lagging plates inj and stop for the reversing rod, as shown by the 
the usual way. This mode of lagging the boiler is | plan. 
much cheaperthan the usual plan of applying feltand| Of the remaining details of the engine we have 
wooden strips tongued together, and it is certainly | been morgen 4 it is, we think, unnecessary that 
equally effective. The lagging plates are of steel, | we should here, as they will be at once seen 
as are also the plates of the smokebox and chimney, | from the engravings, and we need only add that the 

The frame plates are of steel, and are but Zin. ign is ughout characterised by very great 
thick, while the principal transverse connexions are | simplicity and by that attention to matters of detail 
formed the cylinders at the front and the cast-iron | which is so essential to the production of really 
foot plate at the trailing end. The axle-box guides | efficient locomotives. 
are of cast iron, and the openings at the bottoms of/ We append for convenience of reference a Table 
the horn plates are well closed by strong bolts |-of the leading dimensions : 

sing through distance-pieces, as shown, these | Cylinders and Motion : ft. in. 
olts forming very efficient horn-plate stays. In eT oe Ze 
the case of the driving and trailing horn-plates the Tetons pra i aii “ oe 
distance-pieces through which the bolts pass are of taneus ... = 4 12 
cast iron, but in the case of the leadin becnpieee Lng of — port 01 
they are formed by the T-ends yaa ona » exhaust ... 0 34 
verse stay which connects the horn-plates, as shown » bars. we 0 13 
in the left-hand side of Fig. 4 of ourtwo-pagesheet,| Lap 4 ee an $ a 

The driving and trailing axle-boxes are of cast a | caitdpemtetes ae - 0 5b 
iron, and the bearings are cast in them—or,more| Diameter of pistonrods .. oe 0 2} 
correctly, we should say they are cast round the bear- Length of connecting rods between 
ings, the latter being placed in the mould, and the centres ... = ose os 6 ll 
cast iron then run in. The moulds are placed so Length of eccentric rods between Ee 
that the boxes stand right way up, and the metalis| ,, a ~ - oe 
run from the bottom. As will be seen from the Diameter of driving and trailing wheels 5 6 
longitudinal section the bearings are formed so that We" leading wheels ... Ss... 3 6 
they are thoroughly embraced by the boxes, yar rk centres of leading and a 
mode of fixing bearings is a simple one, and o ‘eve ee ats 
course saves all fitting, while as ‘onl out at Crewe Distance boten — of ag = a3 
it is we believe perfectly successful, Wheel base Kz 15 8 

The leading axle-boxes are of gun-metal, and are Width oftyres ... i 0 5 
allowed a lateral play each way of fin. The leading Lateral play of leading wheels 0 04 
springs take their bearing on inclined slides pro- een coer — “ 3.3 
vided at the tops of the axle-boxes on the Cortazzi| >.) nlekness of frames (steel) ... 4 
system, as shown by the left-hand half of thesection Length of barrel... _ a 9 10 
Fig. 4. The leading springs are placed, as shown, Diameter ,, outside largest plate ... 4 2 
above the frames, while the driving springs are below » es n, & i os 4 Of 
the axle.boxes, the end links being provided with| Thickness of plates of boiler shell o on 
screw adjustment. At thi trailing end the en- "of ener tube piste 5 5° 
gine is carried by a cross spring, the ends of which — of firebox cdeg aidie @ 
bear on rollers fitted to the trailing axle-boxes,.. . bottom ... io sf a 4 O4 

As will be seen from the dimensions given on our — ¥ firebox casing outside at centre om 
two-page engraving, the axles have unusually large ine of boiler ... oe es 
ont the an gement of the cylinders enabling = = firebox casing below at centre avs 
the crank axle bearings to be made the same ae Length —. at top ac = 4 9% 
as those of the trailing axle, namely, 9 in. The . < bottom... 4 103 
crank arms = — vee Re ra ~ crank Width » top : ob 

in than towar e centre of the axle, as shown in ” ” se on 
the longitudinal section. The cranks for the a J awn ~ 
coupling rods have a less throw than the main , Poe —_— - 0 ¢ 
cranks, namely, 10 in., and the balanceweights are Number of tubes (steel) — ... 198 
placed on the driving wheels only, the traili Length of tubes between tube plates ... 10 1 
wheels being unbalanced. The wheel tyres are Di of tubes outside... me 0 if 
steel, and are secured as shown in the section Fig. 4, io yah bothns 1 4 
they being provided with a dovetail lip which alps a ce chimney top - ~ i 8 
the inner tyre, while they are held laterally by Oe -iitled “i “tt. 
screws, which are tapped through the rim of the Heating surface : Tubes (outside) "430 
wheel skeleton, but which have the thread furned | | “ie Firebox... 94.6 
off where they enter the wheel. This plan of re- | | on seas 
moving the threads from = pa of the screws T . 
entering the tyre saves: much trouble. ; Firegrate Pp a 17°14 

The Slietet are, as will be seen from the ys a Weight in Working Order: 
tudinal section, placed horizontally, but the valve tns. ewt. qr. 
faces are situated obliquely between and above the On leading wheels ... ” 8 
cylinders, the valve motion being inclined as shown. » driving 4, ws 40 10 ° 
This arrangement enables the cylinders to be got ” ss ence dlieg 
very close tagelien, the one es only 2 ft. SS ae we 
The pistons are of cast iron wit sbottom rings, ie ots a 
and fre cylinders, we may add, are lubricated from | . juciag lang of oar large oalliory ae oe Fonnay ww A 
the footplate, an oil pipe being led to them through perme — eres aulta® i aaah Gan. and 
the boiler and smokebox. tent fuel works are now being erected in many parts of 

The piston rods, connecting and coupling rods, | both een wee Great improvements have recently 
and motion bars are of steel, the motion bars pro- | been ppeaoting and simp. ifying the manufacture, 
jecting through the motion plate for about one. |and Messrs. we fe ston, y ee a, 
fourth of their length, and being so fixed that the | shire, bawe jast | —< ame Ganon eoly Gigante of 
crossheads can be drawn quite out when uncoupled eprowns ‘about 300 aa) pe day, but arrangements aro 
from the piston rods. The crossheads are of wrought | made fordoubling their capacity within a short period, as 
iron, and their pins are sheathed with phosphor-| the coal is found to be of a very superior quality for fuel 
bronze caps, as shown in the plan, the connecting Ley sing works have been erected under the direction 

i ing | of Mr- James Bolton, of the §t. Helen’s Works, Swansea, 
rods having no brasses at the small ends, but being ho cod the waaianeall cin eawings for 
fitted merely with case-hardened straps. clipping | f.¢ only 8 tains ant Gueetl assongeuants, 
the crosshead pins. Tbe coupling rods have als0/ but alsovmmmufactured at his works the whole of the ma- 
solid ends of the pattern long on the London, chicerys\'fhe works were started for the first time about a 
and North-Western line. ‘The eccentric straps | fortnight since, and were found to be a complete success, - 
are of cast iron—a material that wears far better | #0 automatic was the working that the manual requiremen 
: er : “\ea | were quite infinitesimal. The fuel made is a firm hard block, 
than gun-metal in this situation—and the valye) BUI° Ue more the character of natural coal than patent 
motion is fitted throughout with pins 1) in. & fuel, the superiority of the coal and Mr. Bolton’s patented 
diameter, large bearing surfaces being provided+/ improvements in the manufacture, we presume, producing 
The gear is, as will be seen, of the Allan straiglit| this desirable result. 
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SHIPPING LEGISLATION. 

Tue Merchant Shipping Bill which was to have 
been discussed in the House of Commons on Mon- 
day week last, and was afterwards postponed to this 
week, has again been ae ma and will not come 
on for second reading under present arrangements 
until Thursday the 18th inst. This delay is not to 
be regretted, as it will afford time for negotiations 
between the Government and Mr. Plimsoll’s sup- 
porters in the House, and may perhaps enable them 
to arrive at an understanding as to the amendments 
it will be necessary to make in the Bill to render it 


an efficient measure, and one which will commend 
itself to the country. Sir Charles Adderley, it is 
said, is by no means indisposed towards Mr. Plim- 
soll’s views on the load-line and survey questions, 
and it depends to a great extent upon the wisdom 
and discretion of Mr. Plimsoll and his immediate 
advisers during the next week or two whether those 
views be embodied in the Bill. 

In our former article on this subject, we promised 
to recur to the unlimited liability clauses of the pro- 
posed Merchant Shipping Bill, and to show that 
they would ‘tend to drive all prudent, wealthy, 
and well-meaning men out of the business of ship- 
owning, and to replace them by reckless adven- 
turers.” These clauses are as follows : 

‘\41. Where, by reason of a ship having been 
sent to sea in an unseaworthy condition, any loss of 
life, or personal injury is caused to any person being 
carried in the ship, or any damage or loss is caused 
to any goods, merchandise, or other things whatso- 
ever on board the ship, then, notwithstanding the 
provisions of section 54 of the Merchant Shipping 
Act Amendment Act of 1862, the liability of the 
owner of the ship in ‘respect of the loss, injury, 
or damage, shall be unlimited, unless he proves that 
he and his agents used all reasonable means to make 
and keep the ship seaworthy, and was and were 
ignorant of her unseaworthiness, or that her going 
to sea in an unseaworthy condition was under the 
circumstances reasonable and unavoidable.” 

‘¢ Any agreement, provision, or stipulation having 
for its object or effect to avoid or limit the liability 
of a shipowner in the cases referred to in this section 
shall be void.” 

‘¢ 49. It shall be the duty of every owner of a ship, 
as between himself and the crew of the ship, to e 
and keep the ship seaworthy, and if by reason of 
the neglect or default of the owner of the ship, or 


those | of any of his agents, in making or keeping the ship 


seaworthy, any member of the crew is ed or in- 
jured, the owner of the ship shall be liable in 
damages for the death or injury.” 

To the liability in respect of loss of life, or personal 
injury, caused by unseaworthiness, or neglect, or 


> | default of the owner or his agents, we have no ob- 


jection whatever to offer, but the matter assumes a 
different aspect when the liability is unlimited in 
respect to the cargo. It may be said that in this 
latter respect the Bill places shipowners only on a 
similar footing to railway companies and other com- 
mon carriers. This is so to a certain extent in 
theory, but in practice the matter would be vastly 
different. The difference arises chiefly from the 
enormous value of the goods composing the cargo of 
a ship—especially in some trades—compared with 
the value of the goods or merchandise carried in any 
other single conveyance, whether it be in a railway 
train or other mode of transit. In vessels engaged 
in the East India and China trades, it is not unusual 
for the value of a single homeward-bound cargo to 
amount to upwards of a quarter of a million sterling. 
The value of the ship conveyi _— cargo might 
not, on the other hand, exceed fifty or sixty thou- 
sand pounds, so that it might happen that the owner 
of several steamers would, through the fault or neg- 
ligence of one of his officers, be rendered liable to 


19) 
ig2 | the full value of such a cargo and become penniless, 


under the proposed Act, without his having any 
chance of insuring himself against such an enormous 


* |risk. It will easily be seen how unfairly this bears 


on the wealthy shipowner. If the man ed 
only a single ship, and became liable for her cargo, 
he could only lose the full value of the vessel; but 
if he happened to possess half a dozen, they might 
all be swept away from him owing to the same 
dereliction of an officer. It is urged that if, as we 
have supposed, a valuable cargo worth a quarter of 
a million sterling is lost, somebody must be the 
loser ; and if the loss is due to defects in the vessel 
amounting to unseaworthiness, who can be more 
justly held liable than the shipowner? It is true, 
if the transaction lay simply between the merchant 
and the shipowner, and blame wasattributable to the 
owner’s agents, while none could be attributed to 
the agents of the merchant, we should be bound to 
hold the shipowner primarily msible, and to 
admit his liability, In the same way, if the ship and 

were uninsured and yore See and no evi- 
dence could be produced as to the cause of the loss, 
the shipowner would, as a matter of course, lose his 
ship, and the merchant would lose his cargo. But 
such risks are beyond the province of ordinary com- 
mercial speculations, and the merchant, rather than 
incur them, would divide his goods among several 





ships—would not put all his eggs into one basket. 


The shipowner, however, would have no such easy 
remedy. He must fill up his ship with a full and 
oo cargo, and in the event of his becoming 
liable for the loss of that cargo, it would be no con- 
solation to him to know that his liability extended 
to a dozen merchants instead of to one, as he would 
be ruined either way. Here the functions of the 
underwriters or insurers become apparent. 

The insurance of a ship is usually distributed over 
a large number of underwriters, each of whom 
makes himself responsible for a certain amount 
varying, say from 100/. to 500/., according to his 
inclination, until the whole amount is made up. In 
the same way the amount of the insurance to be 
effected on the cargo is made up. Frequently the 
amount of the insurance required is covered partly 
by individual underwriters at Lloyd’s and other 
places, and y by the marine insurance com- 
panies. By basing the premiums upon the statistics 
of losses in former years, and distributing the risks 
in small sums over a large number of vessels, the 
business of an underwriter acquires a certain degree 
of stability, and is usually a prosperous one in spite 
of an occasional run of ill luck. “The insurance of the 
ship is quite distinct from the insurance of the cargo. 
The former is effected by the owners of the vessel, 
and the latter by the owners of the cargo—usually 
in both cases through the medium of insurance 
brokers. Under the present law, the shipowner can 
in no case be rend liable for loss or damage to 
the cargo toagreaterextent, as we have before stated, 
than 15/, for — ton of tonnage of the vessel. 
The remaining liability, whatever it may amount 
to, is distributed over the underwriters, Even 
this risk to the shipowner is a heavy one, and 
would deter many from embarking capital in the 
business, were it not that by means of mutual 
protection clubs and societies, the extent of it can be 
minimised. ‘The owners of the cargo at the present 
time, if fully insured, are entirely protected ; and 
nearly the same may be said of shipowners, who, 
under the present law, are able to protect them- 
selves against almost any species of risk. And 
there can be little doubt that this security is one of 
the principal causes of the steady growth of our 
commerce and of our mercantile marine. 

Whether some limit should not be placed upon 
the extent to which a shipowner can cover his risks 
by insurance, is a question of vast importance and 
difficulty, but for our present — it is not ne- 

to discuss it. As we shall see, the clauses 
we have quoted from the proposed Merchant Ship- 
ping Bill would, if they became law; do something 
very different from supplying an additional induce- 
—_ to shipowners to keep their vessels in good 
order. - : 
Tt must be understood that our present remarks 
on this subject apply to the bearing of the proposed 
law upon honest shipowners—the bulk in fact of the 
mercantile marine—and not to the unscrupulous 
small minority, with whom we shall deal hereafter. 
How then would the proposed liability clauses, if 
they were to become law, affect the honest ship- 
owner ? 

If his vessel is trading to the East she will in all 
probability have to bring home a cargo far exceed- 
ing he in value. She may have left this country 
a few months before loading that cargo, in a per- 
fectly seaworthy. condition, well equipped, fully 
manned, and under the command of a captain in 
whom the owner had confidence.. At the time the 
owner engages to bring home this valuable cargo, 
from Calcutta we will say, he has the most implicit 
belief that the vessel is in all respects as well and as 
well found, as when she left England. 

Yet in spite of this circumstance in his favour, in 

ite of any formal agreement entered into between 

e shipowner and merchant relieving the former of 
liability for loss of the cargo, and in spite of the 
merchant having insured the cargo against all the 
perils of the voyage, the roposed law would make 
the shipowner liable for the full value of the cargo 
‘‘unless he proves that he and his agents used all 
reasonable means to make and keep the ship sea- 
worthy, and was and were ignorant of her unsea- 
worthiness,” 

What then, we would ask, constitutes unseawor- 
thiness? It has been laid down in a court of law 
that a ship which is undermanned is unseaworthy. 
Suppose a captain has decided to leave port on a 
certain day ; at the last moment three or four of the 
crew manage to leave the ship, other hands to 
supply their Se are not forthcoming, and the 
captain, in a fit of anger, or under the influence of 





| liquor, determines to put to sea with the crew he 
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has got, could he by this one act of recklessness or 
folly, accom the ruin of his owners in the 
event of the ship and cargo having to be abandoned ? 
If so, who w be a shipowner ? 

Take another case. A steamer takes a cargo of 
coals from this country to a Continental port. He 
then ships a cargo for India. In clearing out of 
that port his vessel strikes the ground, and he is in 
doubt whether he shall put back and examine the 

done, or guoseed on his vo It is, 
perhape, his first voyage in command, and fearing 
to be displaced if he put back, he determines to go 
on, after inserting in the log-book that she touched 
the ground. The vessel es a little water on her 
passage out, When she arrives at her destination 
nothing is said about her making water, and she is 
at once taken up for a valuable cargo home. On 
the homeward passage she meets with heavy wea- 
ther, strains badly, and makes water so fast that 
she has to be abandoned. The captain, crew, and 
log-book are all saved, and it is contended that the 
vessel was lost owing to the damage — - the 
outward passage, that this damage was kept from 
the knowledge of the Indian shippers, that the 
vessel was primd facie unseaworthy when she took 
her cargo in at Calcutta, and the crew and log- 
book ‘afford evidence in support of the charge 
against the captain. Here is a case where, under 
the pro Act, an innocent owner would be 
liable to utter ruin. 

We will take another case which turns upon the 
ae of overloading. A captain puts his ship 

own deeply in the water. He admits she is deep ; 
but others might think she was ‘‘very deep,” or 
‘too deep.” Suppose that vessel got lost, and the 
question of beading was tried before a {uy the 
unlimited liability of the shipowner, and perha 
his ruin, would in all probability depend upon the 
view taken of the effect of two or three inches more 
or less freeboard by people who had never seen the 
vessel. 

We could continue giving examples to the same 
effect as the above, but we have probably said 
enough to show that if the Government Bill, as it 
now stands, were to become law the position of a 
shipowner would become so precarious as not to 
commend itself to wealthy or prudent men. We 
have heard it urged that the owner should be made 
liable under certain circumstances for the cargo, and 
that he could insure his risk on the cargo, as he 
does now his risk on the ship. But this he could 
not do, because the decision which rendered him 
liable to the merchant for the , owing to un- 
seaworthiness brought about by the default of his 
officers, would also render his policy of insurance 
void, and deprive him of his claim upon the under- 
writers, In fact, the shipowner under the pro 
Act would be in somewhat the position of a railway 
company, if owing to a defective tyre or the 
negligence of a pointsman, the company could be 
deprived of their railway buildings, rolling stock, 
and all the property that belonged to them. If 
such a system would be conducive to the extension 
of our railway system, then we might conclude that 
the proposed legislation would be conducive to the 
welfare of the mercantile marine. 

At present we fail entirely to see any advantage 
to be derived from these unlimited liability clauses 
to compare in weight with the objections which can 
be urged against them, and the more they are ex- 
amined the less chance they will have of ever be- 
coming law. When on a former occasion the 
liability of shipowners was made unlimited under 
certain circumstances, wealthy men sold their shi 
rather than incur the risk of working them, and Mr. 
Mclvor, of the Cunard line, told the Royal Com- 
mission that he sold twenty-eight ships in one da 
on this account. As might have been anticipated, 
a law which acted so injuriously upon shipping as 
to drive the | it capitalists out of the business, 
had to be repealed the following year ; and a similar 
fate would inevitably soon attend the clauses in the 
oe Bill if by any chance they were to become 

w. 


We shall recur hereafter to the “ load line” 
Bag ahem, and other matters bearing 
upon the Merchant Shipping Bill now before the 
House of Commons. 


THE PATENT BILL IN THE LORDS. 

RapicaL politicians will peruse the debate in the 
House of Lords on the second reading of the Patent 
Bill with immense satisfaction, as they will see in it 
a new and most powerful argument in favour of the 
abolition of that august assembly. We have used 








the word “‘ debate,” but there was in truth nothing 
worthy of the name, and very seldom did their 
lordships rise above the level of such oratory and 
reasoning as may be heard at any suburban dis- 
cussion society. The ‘‘second reading” of a Bill 
is the time when the principles of the measure are 
discussed, but the principles were scarcely touched 
upon. According to a morning contemporary, Lord 
Granville spoke for more than three-quarters of an 
hour on points which were not before the House, 
only devoting about ten minutes to the real question 
at issue. And the other speakers followed his 
example. 

The broad principle of the inherent justice and 
public policy of a | yey: law of some kind has long 
since out of the domain of debatable points 
into that of settled questions, and we have no inten- 
tion of reopening it here. It is, however, absolutely 
necessary to say a few words upon the subject, - 
cially as the supporters of this Bill openly avow that 
they support it because they feel certain that, if 
carried in its integrity, it will certainly lead to the 
speedy abolition of the Patent Laws. In this view 
we entirely concur, and our opponents have, at all 
events, the merit of being candid. We should be 
very loth to believe that the Lord Chancellor had 
any arriére ée of this sort in framing the mea- 
sure, for that would involve an accusation of poli- 
tical immorality of the gravest type. We cannot, 
however, forget that Lord Cairns is not favourable 
to patents, and we must remember that a celebrated 
predecessor on the woolsack, in a well-known 
volume of Essays, gives this counsel: ‘If a man 
would cross a business which he doubts some other 
would handsomely and effectually move, let him 
pretend to wish it well, and move it himself, in such 
sort as may foil it.” 

Lord Granville thinks that — opinion is not 
ripe for the total abolition of the Patent Laws. We 
more than agree with him, for we fail to see even 
the slightest reason for such an opinion. He com- 
— that ‘public opinion has been a little manu- 

actured on this subject by able men—men very 
ee! and of t attainments—who have got 

old of the mind of the public.” That is precisely 
the point. Lord Granville himself is an able man, 
so is Lord Selborne, so is Sir William Armstrong, 
and the same may fairly be said of other aboli- 
tionists. But that we wish to deal in truisms only, 
we might include in this category the name of 
that fautor of abolition—Mr. Macfie. The pub- 
lic, however, do not listen to them, and keep 
on taking out patents faster than ever. What 
better argument can be put forward in support of 
the popularity of the Patent Law than the fact that 
during the last seven years there has been, with one 
trifling exception, a steady increase in the number 
of applications ; and last year it was higher than it 
had ever been before. Of course the irrepressible 
‘‘ working man” was brought in to point the moral 
of a prosy homily about patents stimulating the 
ae propensities of the human race. But what 

oes the working man himself say? Lord Selborne 
is in possession of some curious information on the 
point, and we do not doubt that he recollects pre- 
siding at a meeting of working men at Shaftesbury 
Hall (in the summer of 1869, we think it was), con- 
vened for the purpose of considering the abolition 
of the Patent Laws, The result was ludicrous, for 
the chairman was compelled to put a resolution in 
the totally opposite sense, and it was carried by a 
large majority. 

Lord Granville thought that he had made a very 
good point by referring to the medical profession, 
and asked triumphantly, ‘“‘Does a physician or a 
surgeon take out a patent for any invention to alle- 
viate the sufferings of mankind? Why, if he did, 
the members of his ar ape ag would refuse to meet 
him ; they would exclude him from their professional 
society ; and though I am not sure what their rule 
would be upon this point, I believe that they would 
expel him from the College of earn vy wy or the 
College of eon, as the case might be.” This 
is so full of fallacies that we scarcely know where 
to oe with the exposure. In the drat place, the 
fact that medical men do not, as a rule, patent their 
discoveries, is nothing to the point ; but if the State 
refused to grant patents of this kind, then, we ad- 
mit, Lord Granville’s argument would be worth 
something. In one sense the medical profession is 
the most liberal of all the essions, as its mem- 
bers are, to their honour, in the habit of doing an 
enormous amount of gratuitous work. We prefer 


to regard this as the chief reason why doctors do not 
very often appear in the patent lists; but it must 





medical discoveries are not 
patentable, being in the nature of abstract prin- 
ciples. With to the loss of caste said to 
follow the taking out of a patent by a medical man, 
we beg to refer hi ip to the well-known case 
of Dr. James’s patent “ feyer powders,” which he 
will find in all the text-books, If an} one merited 
punishment, it was certainly Dr. James, for his 
specification was p y unintelligible, but he 

ed a Fellow of the Royal College of Physicians. 
Sir James Murray, M.D., of “ fluid magnesia” fame, 
is also a patentee. In short, a perusal of the patent 
lists will show that patents by medical men are not 
so very rare after all. We have reserved the greatest 
fallacy of all to the last. Lord Granville has actually 
confused medicines (the title of which is protected 
by an Inland Revenue stamp) which are “ patent” 
on the /ucus a non lucendo principle (their composi- 
tion being kept secret), with medicines which‘are 
protected under the Great Seal. These are two 
puny Ae = egy things, and we believe that a cer- 
tain disability does attach to members of the medi- 
cal profession who vend ‘‘ patent medicines,” as 
coming too near to the practice of quacks and 
empirics. We now dismiss Lord Granville, who 
does not seem to have enjoyed many opportunities 
of improving his knowledge of the subject, ad- 
mitting, as he does, that ‘‘one of the ablest in- 
ventors he ever knew’’ was the late Mr. Brunel, who 
was scarcely an “inventor” at all in the limited 
sense of the word. He also quotes the opinion of 
the late Sir William Cubitt, whose name is con- 
nected with the invention of the treadmill, and we 
believe that he also patented a windmill. 

Lord Belper might have made a good deal more 
of the examples he gave in support of his re- 
marks, He instanced the cases of James Watt, 
‘‘the inventor of the steam engine,” and Richard 
Arkwright, ‘ the inventor of the factory machinery.” 
With regard to Watt, Mr. Bramwell, in his recent 

per at the Society of Arts, showed pretty con- 
clusively that Watt’s patent for a separate con- 
denser would most certainly have been refused on 
the ground of frivolity or want of novelty. His 
lordship might also have stated that Watt’s patent 
was prolonged by a special Act of Parliament, in 
the face of a most powerful opposition, for the long 
period of twenty-five years. Arkwright’s patent 
would similarly have been refused by any mode- 
rately well-informed examiner, and, as a matter of 
fact, it was weeny be opm by scire facias. 

The remarks of Hatherley were somewhat 
sharply criticised by Lord Cairns at the close of the 
debate. All that they amounted to was, that the 
procedure in patent cases is very tedious, meen, 
and harassing to the litigants, qualities which are 
not peculiar to that class of lawsuits, But, as Lord 
Cairns remarked, that is surely no ground for 
abolishing patents altogether. Questions of in- 
fringement, priority, and novelty are from their 
very nature sometimes extremely intricate and diffi- 
cult to decide. Procedure may be facilitated, but 
no amount of legislation will ever reduce a patent 
case to the comparative simplicity of an ordinary 
action on a bill of exchange. 

Lord Cardwell appeared to be labouring under the 
disadvantage of being unaware that the Bill em- 
— the Crown not only to use patents in the 

vernment factories, but also to use them ‘“ by 
their agents, contractors, or others.” This is a 
seemingly fair provision, but if the “ sweet little 
cherub that sits up aloft” at the Treasury treats the 
inventor in the same niggardly spirit that it treats 
the public departments under its control, we are ex- 
csolingiy sorry for the inventor. 

So far everything has gone well with the Bill, and 
we are — to = i it will look like —— it 
has passed through the next stage. any & 
better measure has been shipwrecked or seriously 
disabled during its through the troubled 
waters of ‘‘ Committee.” It would be sheer affecta- 
tion on our part to pretend that we wish this Bill 
any other fate, 


. ENGINEERS FOR INDIA. a 
uR excellent contemporary, The ineer, 

lately gone astray in ee a cea A 
letter from some “‘ Cooper’s Hill Students” has been 
taken as the text for a sermon on the Engineer 
Service in India, as to which it would be hard to say 
whether the so-called facts or the inferences drawn 
from them are the more erroneous. The students 
in question allege, as a grievance, the inferiority in 
pay and of the service they are going to 
join, as compared with the Indian Civil Service, be- 
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cause forsooth some of these students, before turnin g 
their attention to Cooper’s Hill, had gone up an 
failed at the competition for the Indian Civil Service, 
but had gained nearly as many marks as the suc- 
cessful candidates at that competition who came out 
at the bottom of the list. This is indeed a new way 
of regarding competitive examinations, that the 
number of marks the unsuccessful candidates gain is 
to form a standard for regulating their pay in after 
life. According to this, if a man at the university 
fails to get a college fellowship, he should have a 
claim on the college for something nearly as good. 
It needs hardly be said that a young man who fails 
at a competition thereby establishes no sort of claim 
upon anybody or for anything, and that if he 
succeed in any subsequent competition, for some 
other branch of the service, he has merely to 
consider the conditions held forth to those who 
want to enter it, and that comparisons between 
those terms and the conditions obtaining in other 
branches of the public service are wholly irrelevant. 
Nobody asks these young men to come forward ; 
they do so of their own free will and accord, and 
if they do not see the absurdity of criticising the 
conditions of a service they have not yet even ob- 
tained admission to, it is odd that our contemporary 
should be blind to it. 

The way of putting the rest of the case is equally 
amusing. These young gentlemen, it sages, have 
had the opportunity of conversing with a distin- 
guished member of the service, from whom they 
have learnt that they will have to “submit to” the 
following ‘‘ serious grievances,” viz., that the salary 
to be received “‘is merely equivalent to half its 
amount at home ;” that the best part of a man’s life 
is past before he is able to settle in married life ; that 
his wife will be “‘ unable to continue, for any length 
of time, at a hot station without loss of health, and 
a visit home from time to time is absolutely neces- 
sary. The children of Europeans, as is well known, 
cannot be brought to ood under an Indian 
sun. They must be sent home for health and edu- 
cation, All this incurs heavy expense. But the 
greatest objection lies in the long service for pen- 
sion.” 

This is as if one were to say: A distinguished 
resident of London has given me information about 
that place, from which [ find that if I go to live 
there I should have to ‘‘ submit to the grievance” 
of a heavy washing bill on account of the quantity 
of smoke intheair. It was hardly necessary to meet 
with a distinguished member of the Indian service in 
order to find out that India is a hot country, but 
do the young gentlemen of Cooper’s Hill suppose 
that the sun is exceptionally hot for them, and that 
the officers of the army and the other departments of 
the State have not to undergo the same disadvan- 
tages as regards sending their families home? And 
do they suppose that anything like the same scale 
of salaries would be offered, if it were not for the 
disadvantages attaching to Indian life, or that their 
services would be worth anything like the same 
rate of remuneration to an employer at home? As 
to money not going so far in India asin England, 
there is excellent authority to be adduced on the 
other side, From all the information which we 
have ever received on this point, we should be dis- 
posed to believe, that while no amount of money 
can purchase the luxury of English life, a family 
may live with more comfort on moderate means in 
India than in England; that an income of 500/. or 
600/. a year, for example, goes further there than 
the same amount in this country. That is probably 
the average income of the officers of the Indian 
army, and no body of men live in greater comfort 
at that rate than they do. 

_We think, therefore, that our contemporary has 
given undue prominence to this foolish letter. As'to 
the real adequacy or otherwise of the salaries in the 
Government ee Service, there is a very simple 
standard available by which to judge the matter, 
without entering into inconclusive comparisons with 
the Civil Service. We may remark in the first place 
that the young engineer starts from the beginning 
with nearly double the pay of a sub-lieutenant in the 
army, and not much less than a captain of infantry 
in India, who has been from twelve to twenty years 
in the service. But there is amuch more complete 
criterion than this available. The salaries in the 
Indian Public Works Department are, we believe, 
fully as liberal, grade for grade, as those which 
have been found sufficient to attract the able engi- 
neers to India by whom the railways of that coun 


have been constructed. Few of the Chief Engineers 
in the Government service, we takeit, have had any- 
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thing like the amount of responsibility devolving on 
the late chief engineer of the East Indian Railway, 
for example, yet the salary of the latter was, we 
believe, considerably less than that attached to the 
position of the former. And we doubt if the dis- 
trict engineers who were in charge of the Sone 
and Jumna Bridges had as large salaries as the best- 

id superintending engineers of the Public Works 

epartment; but the duties conducted by these 
latter will seldom be so onerous as was the 
construction of those works. Add to these 
facts, that while the railway engineer gets no 
pension, and is liable to have his e ent 
terminated on the completion of his work, the 
arr gs gar omg is secure of continuous employ- 
ment, and further becomes entitled to a pension, 
and it will be sufficiently plain that the Government 
offers to its engineers at least the market rate of 
remuneration current in the profession. A signifi- 
cant proof of the appreciation generally manifested 
of this fact is to be found in the eagerness with which 
engineers employed by the private companies in 
India seek for transfer to the service of Government, 
which has been largely recruited of late years in this 
way, and we hope may continue to be so. It would 


be indeed a + misfortune for that service if 
ouly Cooper’s Hill men were appointed to it for the 
future. 

As to the alleged falling off in the competition for 


Cooper’s Hill, this su ed fact does not appear to 
be Seine out b the information we have received. 
The gross number of candidates is not the real 
indication of the extent of a competition. When a 
competition is set on foot, by a new test, there will 
always be found a number of candidates presenting 
themselves who are in no way qualified to undergo 
that test, and this is probably what happened when 
the examination for Cooper’s Hill was first estab- 
lished. By degrees, however, as the nature of the 
test comes to be understood, only those will come 
up to it who have undergone some adequate prepa- 
ration ; the extent of the competition should there- 
fore be estimated, not by the nominal roll of candi- 
dates, but by the number of really effective com 
titors, and judged by this standard, we believe that 
the small falling off in the number of candidates is 
not greater than might be reasonably expected from 
the fact that first appointments to the army and 
the Control Department, as well as to all the English 
ublic offices, have been thrown open during the 

t year or two to competition. e rush to 
into the line has also had a sensible effect, we be- 
lieve, on the competition for Woolwich. But al- 
though admission to the army is now within the 
reach of everybody, without need of interest, the fact 
remains that a commission forms no adequate provi- 
sion for a young man who is not possessed of inde- 
pendent means, The army is not, and is never likely 
to be, a profession in which a poor man can support 
himself respectably, and we suspect that this present 
craze of people without independent fortunes to 
send their sons into the army will not be lasting. 
While, so long as there are fathers in England wi 
sons to provide for, a service which offers a salary 
of more than 400/. a year to start with—not 300/. as 
stated by The ineer—is not likely to want for an 
ample supply of candidates, The truth is, that with 
the exception of the Indian Civil Service, the Indian 
Public Works De ent is the best-paid service 
under the Crown in any of the world, while in 
none are the duties more interesting, and when this 
fact comes to be more widely known, the demand 
for admission to it may be confidently expected to 
increase rather than diminish. 

In one respect, indeed, there does appear to be 
room for improvement, and that is in the condition 
which extends the length of service required, before 
which a ion can be claimed, to thirty years, 
The condition is understood, indeed, to be mure 
nominal than real. Practically, we believe, every 
man who wants to do so can obtain a ion in a 
much shorter time, but only as a sort of favour, not 
asaright. ‘Thirty years effective service brings a 
man up nearly to his sixtieth year, and no branch 
of the Indian public service can be maintained in an 
efficient state if none of the seniors retire at a some- 
what earlier age than this. It certainly seems ve 
desirable, therefore, that the minimum limit at whi 

nsions should be claimable should be fixed, as 
for the Civil Service, after twenty-five years, in- 
cluding a reasonable amount of furlough. The 
present rules appear in truth to be a relic of the old 

iri ] 4 age 
which regarded all public employés in India, other 
than military men and ‘‘ covenanted” civilians, as 


interlopers, and sought to attach unpalatable con- 
ditions to their employment. This particular con- 
dition is one, however, that must certainly, in the 
present state of public opinion, be modified sooner 
or later; and the sooner the change is made, and 
more reasonable rules for retiring sions esta- 
blished, the better it will be for the efticiency of the 
public service. 


CLEARANCE AND COMPRESSION IN 
STEAM CYLINDERS. 
WE published last week a letter from a corre- 
spondent at Paislé¥ upon this matter, which shows 
tit has not as yet been made perfectly clear. 
There may be others of our readers in the same 
position as Mr. Macalpine, and we therefore return 
to the subject in order to clear up the misunder- 
standing which still seems to exist upon it, 

Our co ndent’s reasoning seems to be correct 
mathematically, but possesses the defect that the 
thing which it proves is not the thing which he 
wishes to prove, or the thing which he supposes to 
be proved. His ent is di to show that in 
order to make the work done during compression 
equal to the work done ‘by the drawback steam” 
during the —— the point at which the com- 
pression should begin would be found by making 
the ratio of “a equal to the real ratio 
of expansion. is is a conclusion of some 
little a interest, but it has really nothing to do 
with what we may call the compression of maximum 
efficiency, In the article we published in January 
last, which has called out our correspondent’s 
letter, we showed that if in any engine with clear- 
ance there were no steam saved by compression, the 
efficiency of the engine would be reduced just in the 
proportion in which the total steam used exceeded 
that which would have been used had there been no 
clearance ; while that if there were such compression 
employed as to fill the whole clearance space with 
steam of the full initial pressure, the efficiency would 
be reduced just in the proportion that the net work 
done fell short of the work which would have been 
done had there been no compression. In all inter- 
mediate cases the efficiency of the engine is the pro- 
duct of the second ratio just described into the reci- 
procal of the first, In every case, therefore, the effi- 
ciency is greatest where this product is greatest, or 
nearest unity. It is the rtion borne by the work 
donein compression to the total work, and the propor- 





t | tion borne by the steam saved when me to that 


necessarily used, which affect the efficiency, and not 
the absolute amount either of steam saved or of work 
lost, as our co: mdent seems to think. For a 
detailed proof of this we must refer him again to 
our article, but.we may give a couple of illustrations 
which will perhaps make our meaning clearer. 

In Fig. Dabde is the indicator di of an 
engine without expansion, thatis, an engine in which 
the real ratio of expansion (and of course the ap- 
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illustrate the point more distinetly, suppose the 
clearance capacity p a to equal the cylinder capacity 
ab. Here according to our correspondent the best 
ratio of compression should be equal to the ratio of 
expansion, or=1, that is, there should be no com- 
pression at all. Hence it would follow that the 


whole steam p J would be used to do the work 
abde which might be done—were there no clear- 


ance—by the steam a4. Obviously the efficiency 

would be reduced to? or 0.5. But it is evident 
P 

that if the compression began (say, for illustration 

only, and not because it is necessarily the best 

point) at d, then the amount of steam used would 


only be 76, so that the efficiency would be increased 





from 7” to %*, or from 0.5 to 0.66, while the 
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work done would only be reduced from ab de, or THE NOMINAL ABOLITION OF THE farther convenience of inspection. This would save the 

‘ abdg : : PATENT LAWS necessity of a Board of Examiners in the Patent Office. If 
unity, to tHe? the latter fraction being equal i aun inane. oo. Dandiinsin: a prior patentee <—— —, let a Proper commission 
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to about 0.86. The resultant efficiency is therefore| _5t®,—From the eloquent introduction by the Lord Chan- | upon petents as will afford ample revenue to the office. Piet 
0.60.86, or 0.567, a gain of about 13 per cent. | [Tor of te ee ee ing up ia one your. Ebaats Ines | neaekt OF patents run fifteen or eighteen years, and no 
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no compression, as would have followed from the 
admission of our correspondent’s principles. 

In Fig. 2 abede is the indicator card of an en- 
gine with real ratio of expansion =2, and with a very 
small back pressure, Compression, according to 
Mr. Macalpine, should begin at /, and the work done 
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in compression will be e/g. This quantity would 
disappear altogether if the vacuum were perfect, so 
that, in that case, the whole of the clearance steam 
would be thrown away each stroke, and the efficiency 


of the steam in the cylinder would be ab or 0.5 
. b 


P 
only. (We use here the same standard of efficiency 
as the one used in our former article, taking as unity 
the Han | of steam which would give us the work 
abcde in the particular engine under consideration 
if the whole clearance steam were supplied from 
some extraneous source.) If the back pressure were 
large, say=v c, then the compression, according to 
Mr, Macalpine, would begin at 4. The whole 
clearance steam would be saved, and the efficiency 
would be simply “ as zs or about 0.75 in this case, 
a@ocra 
50 per cent, greater than before. From this it 
would follow that for engines differing in the 
amount of their back pressure, and similar in other 
respects, the efficiency of the steam (so far as deter- 
mined by the clearance and compression) would be 
greatest where the back pressure was greatest ; and 
that with small back pressures it would be impossible 
to prevent-loss of nearly the whole clearance steam. 
After what we have said it is scarcely necessary to 
point out the error in this idea, In the particular 
case shown in Fig. 2, f could not possibly be the 
most advantageous point for the beginning of com- 





pression in the card a4 cde, and it is merely an the 


accident if 4 happens to be the best point for the 
card abcka. 





THE LATE PROFESSOR WILLIS. 

WE regret to announce the death of Professor Willis, 
which took place at Cambridge on Sunday last, just one day 
after he had completed his 75th year, he having been born 
in London on the 27th of February, 1800. In 1837 he 
succeeded Professor Farish (the inventor of isometrical per- 
spective) as Jacksonian Professor of Natural and Experi- 
mental Philosophy at Cambridge. His name will be best 
known to our readers as the author of the “ Principles of 
Mechanism,” a work of which it is difficult to speak too 
highly. The method in which the subject was treated was, 
so far as we know, entirely new, and it has been followed by 
several French writers, who, as a rule, greatly excel us in 
their mode of handling theoretical mechanics. For many 
years it was out of print, and very difficult to obtain, 
but a new edition was published in 1870, improved by the 
addition of a chapter on friction. Professor Willis was a 
man of a very ingenious turn of mind, and he devised a 
system of apparatus for the use of lecturers, by the aid of 
which models might be built up to serve the particular pur- 
pose, and then resolved into their elements, so to speak, to be 
again put together to illustrate other machines. Another of 
his ingenious contrivances was the cymagraph, a little in- 
strument for copying the outline of mouldings, an account 
of which may be found in The Civil Engineer and Archi- 
tects’ Journal for 1842. Several of his scientific papers 
were contributed to the Transactions of the Cambridge 
Philosophical Society. The late professor was'a most 
accomplished architectural antiquary, if we may use the 
expression, and he published several papers on the subject 
—perhaps his favourite one. His most important, or rather 
his largest, work of the kind was a fac-simile of the “ Sketch 
Book of Wilars de Honecourt,” a French architect of the 
Middle Ages, which he edited and enriched with valuable 
notes. Professor Willis was a member of several learned 
societies, and filled the office of President of the British 
Association on the occasion of its visit to Cambridge in 
1862. 
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United States, about one-third of France, and less than little 
Belgium. pater Per ne ee: ty a want of inventive 
capacity, it would reflect unfavourably upon British 
ingenuity. —_ 

The facts are, that the great preponderance of the me- 
chanical genius of the country is in possession of the workmen 
at the beach whose ideas build upon what they are employed 
at, but these are people in receipt of thirty to fifty shillings 
aweek. The cost of obtaining a patent, including agents’ 
fees, extends from 401. to 60/., which would absorb the income 
which they require to live upon, hence the great portion of 
the inventive talent of the country is debarred from Cc, 
tion. Again, “one-third of the applications fell off before the 
time of sealing.” The most of those experienced in patents, 
and with patentees, know that there are two causes for this- 
Some find their undertaking not worth p ing with, and 
others fail for want of funds, but not for want of faith in their 
subject for ) penens = Again, “at the close of seven years, 
but two-tenths r n for which experienced 
patentees know too well also. It is generally but a sinking 
business for at least from five to seven years to “ wear’ the 
public into the use of a novelty; and too often the enormous 
tax of 1007. cannot be added to the already bankrupt con- 
dition of the patentee. True, an invention may not be lost 
to the world, for then some one more fortunate in the pos- 
session of means takes it up, obtains wealth through it, but 
the inventor dies. If a patent law that is but tantalising and 
unjust cannot be improved upon, why not abolish it alto- 
gether; certainly its modification to a sevenjyears’ limitjwould 
not change the effect complained of, except, however, that it 
will serve as a caution to all Fee ened eager to wholly avoid 

er the new Bill, it is 
left to a commission to decide whether a patent should be 
issued for seven or fourteen years, but what commission of 
gentlemen, even the {most erudite, can judge fairly as to the 
merits or value of a uction that may be entirely strange 
in its uses—this can be left properly to time and usage only. 
The whole history of inventions shows that the most worthy 
novelties have had to work their way often through ridicule 
and even contempt. What half-dozen of gentlemen could 
have unanimously agreed to the uses of railways in England ? 
The great Arago thundered against their introduetion into 
France. Did not the Lords of the Admiralty condemn the 
use of Captain Erichson’s propeller in about 1833 to 1835, and 
let it go to the United States, where the inventor's name was 
made to “ring on the Delaware in less than two years?” 

Think of poor John Fitch, who, when on his rst experi- 
mental steamboat in 1780, making a speed of eight miles an 
hour, he said to his ‘guests, “this, gentlemen, will be the 
future method of crossing the Atlantic,” which met with the 
ready response of, “ Poor fellow, how crazy he is.” I should 
like to know how many experts favoured Professor Morse in 
getting up his first “‘spirit wires” between Baltimore and 

as 








































































The writer (card enclosed), who you will admit has the 
eredit of being a successful inventor, is a patentee for about 
the twenty-fifth ‘ime in this country alone, and has experi- 
enced no instance in which a patent has repaid its first 
cost within the first seven , while he has lost interest in 
several undoubtedly good things which have cost a t deal 
to carry, because of the premature 100/. tax, and he would 
be glad to. patent inventions for supplying several known 
wants, at fair prices—but, under aseven years’ law, nothing. 

' Very respectfully, 
Reviis T. 





THE GERMAN IRON TRADE. 
To THe Eprtor or ENGINEERING. 

S1z,— Your contemporary Iron published in its number of 
February 13th an article on the present and the future of the 
German iron trade, which article has found a place asa 
translation in one of the best of our German newspapers, the 
Cologne Gazette, where it has been read with the greatest 
astonishment by all concerned in the German iron, mining, 
and engineering trades. If all that is said in the article 
refe to above was true, everybody engaged in Germany 
in these trades would have to be pitied, and a great national 
calamity would be in store for us. It cannot be denied, 
and I myself should be the last to overlook this fact, that 
some truth exists for the remarks made by the writer of the 
article in Iron, but I must at once accuse him of considering 
the whole situation from a one-sided aspect, which besides 
seems to afford him a certain amount of pleasure to find Ger- 
many in such an industrial crisis. The writer of the article 
in Iron begins by ing that the competition in the iron 
and machinery trades of Belgium, Germany, and France 
reached, during late years, most formidable proportions, 
causing much anxiety and loss to the English ironmasters and 
machinists, and proceeds to say that the loss of the English 
comparative monopoly in these trades is due to the unnatural 
and forced effort on the part of the Continental ironmasters 
and engineers to cut the ground from English trade; in the 
next sentence, however, the writer suspends his opinion with 
respect to Belgium and France, and concentrates his suspicions 
ond chagges upon Germany. Allow me to state here, as one 
who has a thorough knowledge of.the English iron trade and 
workmen, and a +9 knows fully how to acknowledge what 
England can do and has done, that Germany never thought 
of cutting the ground away from under English manufac- 
turers, but that the German nation tried to stand on their 
own feet, and to supply as much as possible their own 
demands. This trial has certainly not failed, but has been 
partially suspended on t of busi having been 
forced too rapidly. It was certainly a natural consequence 
that a nation returning from a successful war should fall 
to business with renewed and doubled vigour and energy, 
but the writer of the article in. Iron accuses the German 
nation in a poor manner when he states that the people 
seem to have been seized with the idea that all the large 
sums of money paid by the French (the writer in Iron 
prefers to say “extracted from their conquered neighbour”) 
were to go direct into their personal pockets. This statement 
again proves the biassed views of the writer and his 
dislike to Germany, for the origin of the present crisis, 
and a still more desperate state than exists now in Germany, 
is to be found in Austria, who has been twice defeated, and 
who did not receive war contributions, but on the other hand 
had to pay, and who could not therefore have been inflated 
with its national self-confidence. The best proof that Germany 
has not a future like that prophesied by the writer in Iron, is 
to be found in the fact that even with the losses which the 
iron and coal industries sustained daring the last year, none 
of the large works in Rhenish Prussia, Westphalia, or Silesia 
are bankrupt; and the statement, that the German papers 
publish with each issue, the failure of some engineering, iron, 
or ing establishment, certainly originated with the writer 
of the article in Iron, None of the great German iron works 
are ruined, and many of them were able to sustain their losses, 
after having paid in the two preceding years from 20 per 
cent. to 25 cent. of dividend, a fact which must 
surely contradict the statement of the writer in Tron, 
that “orders were taken at what they could get ;” and that 
$ manufacturers and ironmasters made next to no- 
thing.” There is some truth in the statement that the Ger- 
man workmen do not accomplish as much work as those of 
England, but this fact does not justify the writer in de- 
fining the labour done by the working classes of Germany 
as being of a poor class. Certainly, the working 
classes have acquired habits of living, which were formerly 
unknown in industrial districts, but we are not worse off in 
this respect than England, where the labour question 1s al- 
ways a troubled one, and both the English and the German 
workmen spend as much and as fast as they earn. However, 
what is most astonishing in the article ope pee A Iron, 
is the statement that the class of hard-headed self-made men, 














in 1833 or 1834. The writer is very familiar 
with an invention in the engineering line, which, though now 
in general use as a necessity, was ly ridiculed and even 
condemned by nearly every engineer of the kingdom fifteen 
to twenty years ago, and its introduction was chiefly effected 
through the common sense of a merchant—it required more 
than seven years hard “ ing” to influence its adoption by 
Government—of what value would a commission of ex- 
perts been in this case ? It is proposed in the new Bill, in 
reference to a patent for seven or fourteen years, that dis- 
tinction s be made between small or trivial inventions 
and large ones—was not the contribution of the friction 
match one of the most valuable ever made to the human 
family? But why should the limit be placed at seven or 
fourteen years any way? the value of patents certainly do not 
range as seven is to fourteen. 

Something is said in the new Bill about a commission to 
enforce patentees to license at prices which the commission 
may dictate ; but nothing is said about enforcing any one to 
become the patron of a patentee. As a patentee is commonly 
obliged to spend some years of time at t ex in 
proving his invention, it would certainly but fair, par- 
ticularly if the former is restricted in price by 8 commission 
who cannot know the future value of an invention, that it 
should be made obligatory on some responsible parties to 
patronise it, 

Instead of her mechanical talent being fettered, and so in 
arrear in inventions, that numberless useful novelties 
must be had from abroad, where the greatest attention is 
paid to the encouragement of inventive talent, England 
should rank foremost, A t nation of mechanics con- 
densed into a small territorial area, with a commercial con- 
nexion in every clime, can afford —or rather profit largely by 
issuing patents and encouraging seience on more liberal terms 
than any other government—even little Belgium, where the 
cost of a patent is but a trifle more than nominal. The me- 
chanical industry in land is perhaps 100 per cent. greater 
than that.of the United States, where about 18,000 applica- 
tions are made within a year. As it is not pro 
inventive capacity is inferior, there should be at least 30,000 
applications in the kingdom if the terms were as liberal. 

why continue the determination to suppress a latent 

talent which if liberated would spread argosies of utility over 

Tot Go hoe ake Beep et reform in the F wdesamy 
now so called) provisional protection be a 

for all that Shoe ta a specification, and not let the 
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in obtaining first, and thereb > ae 
the registered application ie inte to public 


inspection, and for the ter convenience of paten let 
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that nearly - » iy works or ony oe — 

in Germany by English engineers have fai - 
come bankrupt, such as the iron and other works at Glad- 
bach, the Leopoldshiitte, at Heiger in Nassau, the Obern- 
hofer Htitte, &e. For German proportions and conditions 
of coke ovens and rolling mills are better and more advan- 
tageonsly built here than in England. Our pro- 
fessors and our scientific engineers have, and will always, play 
an important factor in our industrial developments, and Ger- 
many can be proud of calling men like Weisbach, Karmarsch, 
Redtenbacher, Wedding, Reuleaux, Zeuner, & , amongst 
the number of their schoolmasters. 

Although the present state of business and industry in 
Germany is anything but prosperous, the general bankruptcy 
of the German iron and engineering trades is still far off, and 
German industry will soon become profitable again after the 
causes for the losses have been removed. 

Yours truly, 
A Ggreman EnGinger anp InonmastTER. 

Diisseldorf, March 1, 1875. 


“ORIGINAL” DESIGN IN GERMANY. 
To THE Eprror or EneingERIne. 

Srz,—Permit me to point out that in your last issue is pub- 
lished an engraving of a planing and moulding machine by the 
Werkzeugmaschinen Company, of Chemnitz, which is a copy 
of, and certainly no improvement on, an American machine 
which has been made and sold for a dozen years past. 

There is no doubt as to the privilege of copying enjoyed b 
German machine tool makers, but when engravings of mh 
copies are offered to engineering journals to illustrate modern 
or original practice, it must to a great extent counteract the 
very useful result arising from the publication of really 
original designs for hine tools. 

I beg to enclose an engraving of the original in the present 
case. , I am, Sir, yours truly, 

Adelphi, London, February 27, 1875. J. 


CLEARANCE AND COMPRESSION IN 
° STEAM CYLINDERS. 
To tHe Epiror or ENGINEERING. 

Srz,—In last week’s EnarnegRine Mr. Macalpine gives a 
very neat conclusion to my paper on Clearance and Com- 
pression. It is perhaps arrived at more directly thus: Be- 
cause the area A R=the area H R it follows, from the log- 
arithmic property of the curve that 

MW_BV 

PW KX 
that is, the actual ratio of expansion is equal to the ratio of 
compression for maximum steam efficiency. 

When I read the paper I added the following simple rule 
for adjustment of compression. Keep the clearance and the 
back pressure both the least possible, then let the compres- 
sion begin wherever it may 5 most convenient to have it 
begin, for within wide limits the common unattended to ad- 
justments do not materially differ in result from maximum 
steam efficiency. am, Sir, yours faithfully, 

London, March 3, 1875. J. MacFaruane Gray. 


GREENSLADE’S WINDLASS. 
To THE Eprror or ENGINEERING. 

Srr.—I see a letter in your issue of the 26th of February, 
from Messrs. Fowler and Co., of Leeds, respecting the above, 
which 1s calculated to mislead, and which I cannot allow to 
pass by unnoticed. As Messrs. Fowler bave questioned the de- 
sign of that windlass by me, I to say that I am the 
designer and patentee of it, and having received a satisfacto: 
reply from a private communication to Messrs. Fowler, that is 
set at rest. In the next place Messrs. Fowler assert that they 
have made similar windlasses for many years. A statement 
which I am sorry to be obliged to contradict. Now, previous to 
1874 the only windlass manufactured by them, as far as I am 
aware of, was their vertical drum wi But after I had 
designed the above and other a ts of windlasses, 
which was some time before Messrs. Fowler’s windlass was 
wey or introduced, I made a thorough search at the 

‘atent Library, and discovered that a windlass had been 
patented by the late Mr. John Fowler, Jun., about twenty 
years ago, and the windlass introduced by them last year is 
a reproduction of it, but supplied with four travelling wheels 
instead of two, and to which they have added their arrange- 
—_ of coiling gear, as introdueed to their traction system in 

62. 


Now, as to my windlass being similar in all its essential 
parts to their own, I beg to say the essential parts of the two 
are very different. ; 

Firstly, Messrs. Fowler place the drums of their windlass 
over the framing, in whi a it is impossible for the 
travelling anchors to be worked close up to it, and therefore 
it cannot be set in any position in the field. Now mine being 
fixed under the framing admits of all those advantages not 
attainable in theirs. : 

Secondly, my windlass being supplied with three travelling 
wheels (two midway and one in front) instead of four, as in 
Messrs. Fowler’s, allows the ropes in mine to be worked at a 
greater angle than in theirs. 

And, lastly, the different arrangements of coiling gear are 
very pace we ; as the ropes get smaller by wear they will of 
course take more rounds of rope to properly fill the — 
between the flanges. That of Messrs. Fowler's admits of no 
adjustment, consequently the ropes must be thrown aside, 
before properly worn out. But in mine the gear can be ad- 
justed to the greatest nicety to every round of rope increased 
between the flanges; the gear can be adj 
which admits the rope being Properly exiled until repr I 
worn out. Having now described the essential points of dif- 
ference in the two windlasses, I wish to convey to Messrs. 
Fowler and Co. that in doing so I must be understood as 
offering them no offence whatever, or that I desire to trespass 
on their patent rights in any way. 




















NOTES FROM THE NORTH. 
, Guascow, Wednesday. 
Glasgow Pig-Iron Market.—The local pig-iron market 
was very firm last Thursday morning, when a considerable 
amount of business was done at 75s. one month fixed, at 
75s. 3d. fourteen days open, improving to 75s. 6d. prompt 
cash paid, closing buyers. The oon market was steady, 
at 75s. 6d. cash, and 74s. 9d. a month fixed, closing sellers 
at 75s. 6d. cash, buyers at 76s. 3d. Friday’s m t was 
—_ much calmer, there was practically no business done, 
the nominal closing quotation was 75s. cash. was 
also a quiet market on Monday, but there was not much 
business done. Prices ranged between 74s. 4}d. and 74s. 
1] in the f at 74s. 44d. cash buyers, and 
74s. 6d. sellers. The market was idle in the afternoon. 
Makers’ prices suffered no change. A very languid feeling 
was visible yesterday until tow the close of the forenoon 
market, when prices from 74s. 4}d., at which a few lots were 
done, up to 74s. 7}d. cash, and 73s. 9d. six weeks fixed, 
closing buyers over at the higher price for cash, and 74s. one 
month fixed, sellers 3d. per ton less. Business was done in 
the afternoon at 74s. 74d. to 74s. 9d., closing buyers 74s. 6d. 
cash, sellers 74s. 9d. cash. Makers’ iron was much quieter in 
demand, and it was pressed for sal» at lower than the official 
quotations. There was only a small amount of business done- 
to-day, only 2000 tons being reported as havin poor yo 
hands. Opening at 74s. 9d., the price fell to 74s. OL, and 74s, 
one mon , sellers at the close of the forenoon market 
asking 74s. 9d., buyers offering 74s. 6d. No business was 
done in the afternoon, prices at the close buyers 74s. 7}d., 
sellers 74s. 94. About 500 tons were ordered out of store on 
Monday, and the stock was reduced to less than 29,000 tons. 
During last month 4305 tons were taken out of store. The 
following are the official quotations : 





No.1. No. 3. 
s. d. s. d. 

G.m.b., at Glasgow eve we 756766 736 746 
Gartsherrie ,, a 2 ove 89 0 786 
Coltness ae eee ooo 920 776 
Summerlee __e,, ove oe 876 760 
Langloan is éeo om 90 0 770 
Carnbroe a: Sai ooo 846 760 
Monkland ,, «ass “ 760 740 
Clyde at al ids ig 760 740 
Govan, at Broomielaw, ex store -... 766 746 
Calder, at Port Dundas 890 760 
Glengarnock, at Ardrossan we 860 770 
Eglinton a eve 766 746 
Dalmellington ,, ene 760 740 
Carron, at Grangemouth, selected 80 — 
Shotts, at Leith ... ico pe 87 6 770 


Kinnell, at Bo’ness ooo eee 82 6 
(The above all deliverable a ks 
Bar iron . 91. 10 

Nail rods... ove coo, vee OL-20 
Last week’s shipments amounted to 10,580 tons, as against 
7806 tons in the corresponding week of last year. 


Clyde Shipbuilding Trade.—This branch of our local in- 
dustries is in a comparatively fair state of activity, and 
several firms are well employed. During last month there 
were launched twenty-two vessels, of a total of 21,100 tons, 
which, with the exception of that of last year, was the largest 
tonnage ever launched in the month of February. The total 
for the two months of January and February was 34,700 
tons as against 30,650 tons in 1874, 34,600 tons in 1873, and 
26,700 tons in 1872. Only two of the vessels launched last 
month exceeded 2000 tons. 


h. 
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Ip s CO of Coal-laden Ships. —At a 
meeting of the;Chemical Section of the Philosophical Society 
of Glasgow, on Monday night, Mr. E. C. C. Stanford, F.C.8., 

resident, in the chair, a paper was read by Mr. John Meyer, 
F.c.8., on “The Spontaneous Combustion of Coal; with 
special reference to the great loss of coal-laden ships.” An 
interesting discussion followed the reading of the paper. 
New Bridge at Wick.—The Town Council of Wick have 
just resolved to proceed with the erection of a new bridge, 
from plans prepared by Mr. Paterson, C.E., at an estimated 
cost of 36002. 


NOTES FROM SOUTH YORKSHIRE. 


a a ee ° 
The Dispute at Messrs. Briggs and Co’s., .—The 
breach between the Sones: Ties, at the Whitwood Col- 
lieries, and their men, threatens to bring about a rupture 
which will to a great extent puh-an etal to the iatastelah co- 
partnership system which has been in force there for two or 
three years. The directors have not only notified that they will 
discontinue paying bonuses on wages earned, but will — 
a reduction of 7 per cent. in wages. The men have held a 
meeting in opposition to this, but as yet nothing definite has 
been determined upon. 

Probable Reduction in South Yorkshire Colliers’ Wages. 
—The whole of the 400 miners employed at the Monk 
Bretton Colliery, near Barnsley, have received fourteen days 
notice to leave, dating from February 24th. It is supposed 
that a reduction in wages is contemplated, and that this 
instance is merely a forerunner of a general reduction. 


The Great Bankruptcy of Messrs. Charles and Oo., 
Sheffield.—A discharge has just been granted to these gentle- 
men who suspended payment in June, 1872, with ilities 
of over a quarter of a million sterling. 

Additions and Improvements at Bowling Works.—At the 
famous Bowling Iron and Steel Works several in i 
alterations have Oo Gull been mene: ue: pair of Bee eter , 
blowing engines oway pany, 
have been put An in pine built opeciall ones, and are being 
fixed in a new engine-house built specially heen signe oe 
Several new furnaces on the Si = are being 
° 











Martin steel furnace has been put down, and a new rolling 
wifi fo in qrntempletion for atltinn bars. The railway be- 
tween these great works is now completeand in use. 


Brown, Bayley, and Dixon (Limited), 8 ld.—The 
directors’ report of this compan: proven rey the during 
the year ending March 31st, 1874, was 123,874/., and for the 


nine months ending December 31st, 1874, 98587., ——s a 
total loss of 133,733/. This sum is proposed to be reduced to 
53,7331., by the transfer to the company of the vendors’ 
shares, valued at 80,000/.; and a certain proposition is made 
with respect to the 50,000/. paid to the vendors for contracts. 
A meeting of the shareholders is called for March 18th, to 
consider the position of the company and the steps to be taken. 


NOTES FROM THE SOUTH-WEST. 

Bristol and Portishead Pier and Railway.—The engineer 
reports: “ The foundations have been put in for the whole 
of the outer wall south of the entrance, and the wall is built 
to the level of high water spring tides for a length of 130 ft., 
and up to about high water neap tides for the remainder of 
the length. The foundations of the entrance floor have been 
put in for a breadth of 21 ft., and the wall has been built to 
a height of 11 ft. above sea level, forming part of the works 
required for excluding the tide. The foundations have also 
been put in for the north abutment of the entrance, and the 
wall has been carried up to about 5 ft. above the level of low 
water neap tides. The temporary staging is being driven 
for the dam of the south abutment, and more than half of the 
piles have been driven for the timbering in continuation of 
the outer wall. The progress made with the tidal work, 
although at the same rate as heretofore, has not been so 
great asI had anticipated, in consequenee of stormy and 
severe weather which occurred in November and December. 
About 13,300 cubic feet of | py 0d for coping, caisson groove, 
&c., has been delivered, and a large quantity of dressed and 
undressed stone has been brought on to the works. Satis- 
factory progress has been made with the caisson at the works 
of Messrs. Finch and Co., Chepstow.” 

Severn Bridge Railway Company. — The 
report: “ We have “ ed with the working drawings of 
the Severn Brid ilway, and completed those for the 
bridge crossing the river, and for the railway on the Lydney 
side of the river, in November. The detail drawings for the 
swing bridge over the Gloucester and Berkeley Canal, and for 
the railway on the Berkeley side of the river, are also nearly 
completed. The specifications and bills of quantities for the 
contracts were prepared, and invitations to tender were issued 








en gineere 


December 15th. e Board of Trade and the engineer of the 
Severn Commission have approved the design an ition of 
the piers of the bridge over the river. T of Trade 


have conveyed to the company their rights in the bed of the 
river and foreshore.” 

The Bow Tunnel.—The narrow fares through the Box 
Tunnel is now complete, and on Saturday an engine, with 
Mr. Graham, the sincere, ond other officials, ran over the 

om Chip 


" engi 
line fr hi to} Bath. On Monday the line was 
opened for prs Hyer . : 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

Mipp.LEsBRoveH, Wednesday. 
The Cleveland Iron Market.—Yeaterday there was a good 
attendance on Change at Middlesbrough, and a fair amount of 
business was done. The splendid hall, which has been re- 
decorated and altered so as to admit additional light from the 
arched roof, was very much admired, and is certainly a great 
improvement upon the once spacious but dingy Exchange. Pig- 
iron makers are firm at last week’s quotations, viz., 59s. per 
ton for No. 3, and other qualities in proportion. Merchants 
are selling at about 6d. per ton below the quotations of makers. 


The Finished Iron Trade.—The continued struggle in Wales 
has driven a great many orders to the North of England. 
Within the past fortnight several contracts have been placed 
with Cleveland firms. All the works are steadily in operation, 
and are likely to be kept going for some time. 


The Blast-furnace Men and their Wages.—The men at 
Messrs. Bolckow, Vaughan, and Co.’s, Middlesbrough, and 
Messrs. Bell Brothers (Limited), Port Clarence, have agreed to 

t the reduction of 10 per cent., and those employed by 
the Airst-pamed firm are at work, Messrs. Bell Brothers, who 
damped down the whole of their ten blast furnaces, have decided 
not to commence operations again until the wages question of 
the Durham pitmen is settled. 


The Durham Pitmen and another P: Reduction of 
Wages.—On Friday a printed notice, with the name of each 
colliery written into blank spaces, was served at most of the 
collieries in the county of Durham, intimating that the present 
ement of the miners would expire on the 13th of March, 
and that the new engagement would have to be at a re 
which would leave the rate of wages 10 per cent. above those 
of 1871. This is equal to a reduction of 20 per cent., the 

resent average being 30 per cent. above the prices of 1871. 
ft is feared that tke pitmen will resist this proposed reduction, 
and that there will be a general stoppage of work in the iron- 
works throughout the North of England. 


The Cleveland Miners and their Wages.—On Monday, Mr. 
Rupert Kettle will commence the arbitration on the Cleveland 
miners’ w: question at Saltburn. The masters demand a 
reduction of 2d, per ton. It is expected that evidence will be 
adduced by masters and men which will occupy two or three 
days in hearing, after which Mr. Kettle will his award. 


Improvement on the River Tees.—The Tees Conservancy 
Commissioners are promoting a Bill in Parliament to give 
them additional powers in improving theriver. Nearly all the 
petitioners against the Bill have withdrawn their opposition, 
and the new powers which the commissioners will obtain will 
enable them to proceed with a railway on the north bank of the 
river and- to construct the North Gare breakwater. Other 











I am, Sir, yours + 
Taunton, March 3, 1875. cap Jno. GREENSLADE. 


Siemens’ gas princi 
ccocted, and anew selting furnace will be ‘ 
as soon as the blowing engines are ly. A 
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STEAM BOILERS. 


SMITH AND ALEXANDER’S “TWIN” 


CONSTRUCTED BY MESSRS. ALEXANDER AND SON, ENGINEERS, CIRENCESTER. 
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each with short and strong neck-pieces, to be 2 ft. 6in. dia- 
meter, and 8 ft. long. One 4-in. steam stop valve and two 
4-in. safety valves to be fixed on the top of the longitudinal 
dome. The ends of the dome to be of boiler plate }-in. thick, 
stayed with a longitudinal stay as shown. The shell is fin. 
thick, single rivetted. : 

“ The chimney is of wrought iron 25 ft. high and 2 ft. 6in, 
diameter. All cocks and valves to show at sight when open. 
The feed check valves to be fitted to tep part of boilers as 
shown, with an internal iron pipe discharging into the central 
space between the tubes, close to front tube plate, and level 

of tubes. 


tou 
« Pie boflere to be tecned eas dome connected with cold 
water to 150 1b. per square inch, for a working pressure 





Barrise Corumsiay Lienruovses.—A lighthouse is to 
be erected at the entrance of Nanaimo harbour. Another is 
also to be built at the entrance to Victoria harbour. 
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THE UNDERGROUND RAILWAY, NEW YORK. 


Fig. 22. 








CROSS SECTION OF THE MASONRY TUNNELS. 
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CROSS SECTION OF THE MASONRY TUNNELS AND VENTILATING SHAFTS. 


THE UNDERGROUND RAILWAY, NEW 
YORK CITY.* 
(Continued from page 162). 

For the many interesting details connected with this great 
work that have been already published by us, with en- 
gravings, the reader is refe: to our two previous numbers. 
In our last article on the subject, see ante 162, we 

rinted engravings and descriptions of the iron tunnels. 

e now come to the masonry tunnels, which start at the end 
of the beam tunnel, 24 ft. 9 in. south of the south side of 
67th-street, and extend thence 1160 ft. to a point 29 ft. 2 in. 
north of the north side of 71st-street. By reference to the 
profile of the road, published in our issue of February 19, 
page 151, it will be seen that, at 66th-street, the grade of the 
avenue commences to ascend a pretty high ridge, thus in- 
creasing the headway so much that t fference of railway 
and avenue grade is 25 ft. at 67th-street, 33 ft. at 69th-street, 
and 28 ft. at 71st-street. The height of the main central 
tunnel is 21 ft. in the clear from railroad e to the ‘crown 
of the arch, which thus, at 67th-street, gives the ventilating 
shaft a depth of 4 ft., and at 71st-street, a depth of 2 ft. 

Like the beam tunnels, the brick tunnels consist of three 
parallel ‘arches, a large central one, and on either side a 
emall single track tunnel, havin 
central tunnel save by an occasional manhole and the venti- 
lators to be hereafter described. The roofs of the tunnels are 
semicircular brick arches, resting on four stone abutments. 
The two outer abutments, which form a continuation of the 
outer rubble walls of the beam tunnel, are founded 3 ft. below 

grade, and are 6 ft. in thickness up to grade, where 
an offset 6 in. back and front occurs, giving a thickness of 
5 ft., as shown in Fig. 12. From this point the wall rises 8 ft. 
6 in. to the springing line of the arch, vertical in the inner 
face but battered on back 3 in. to the foot, which gives 
the wall a thickness at the springing line of 4 ft. 6 in. 
The backs of these walls, however, are carried up 5 ft. above 
the springing line, as shown in Fig. 12, which is a cross 
section of the tunnel, and the spandrels are in with 
rubble masonry. The masonry of these abutments is gneiss 
rubble work, laid in cement mortar, with vertical and hori- 
— joints on the face, the stones being moderately well 


The two inner abutments, which ferm a continuation of 
the two inner brick walls of the beam tunnel,’are also founded 
3 ft. below railroad grade, but with a thickness below grade 
of 5 ft. Gin. At the grade line the offset of 6 in., back ahd 
front, again occurs, giving them a thickness of 4 ft. 6 in. 
From this breadth of bottom, they taper off, with a batter on 
each face of about } in. to the foot, to a thickness of 4 ft, 
2in. at the springing line, which is also 8 ft. 6 in. above the 
railroad ie. These abutments are also constructed of gneiss 
rubble masonry, of the same class as that used in the outer 
abutments and retaining walls. On top of the four abut- 





# From the Scientific American. 


no connexion with the- 
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ments rest three semicircular. brick arches, forming the roof of 
the three tunnels. Each of the arches of the two side tunnels 
has a span of 16 ft. in the clear, from abutment to abutment, 
and 8 ft. rise. These tunnels have thus a width 3 ft. greater 
in the clear than that of the corresponding tunnels in the 
beam tunnelling. Their height from grade to the crown of the 
arch is 16 ft. 6 in. inthe clear. The arch is formed of brick, 
laid inthe usual way and keyed with stretchers, well laid, and 
has a uniform thickness of 20 in. The arch spanning the 
large central tunnel has a s of 26 ft., and a rise of 12 ft. 
6in. Itis also of brick, laid in the usual manner, but of 
varying thickness. Its general thickness is 20in., but for a 
distance of 3 ft. north and south of the ventilating shafts, its 
thiekness is increased 4 in., thus rengry kind of rib, 16 ft. 
broad by 4 in. thick. The necessity of this thickening of the 
arch will appear obvious by a glance at Fig. 13, which repre- 
sents the tunnels and ventilator, where the thickness is indi- 
cated by the dotted lines of the central arch. The spandrels 
are filled in with fubble masonry and thoroughly drained with 
clay pipe drains 6 in. in diameter, and placed every 50 ft. 
The Sesh of the arches are covered with three-ply felt and 
roofing cement. The centring used in building these arches 
does not differ so tly from that in common use as to 
warrant a detailed description. As regards the manner of 
joining these arched brick tunnels to the flat-roof beam 
tunnels, it may be mentioned that this connexion is always 
made at one of the rectangular openings which are placed in 
the roof of the beam tunnelling. Thus, for example, the brick 
tunnel we are describing begins at a point 24 ft. 9 in. south 
of the south side of 67th-street, at which point the opening in 
the beam tunnel ends, the face of the brick tunnel acting as 
part of the retaining wall of the opening. Some idea of the 
excellence of the work may be formed from the following 
fact: Although the work was carried forward with such ex- 
ition that the centring was knocked away but a few 
urs after the arches were turned, and the arches in thei 
green state loaded with sometimes to a height of 8 ft. 
above the street grade, the greatest settlement has in no 
case exceeded } in., while in many places no settlement what- 
ever is appreciable, though levels have been taken several 
times. Such a result, after such a severe test, is one most 
flattering to the engineers and contractors. 

In front of the Normal College, which fronts the work 
on Fourth Avenue at 69th-street, the work on this 
was carried on both day and night. The tower of the 
college stands within a few feet of the tunnel walls, and 
the excavation for the latter was carried 21 ft. below the 
tower ion. The total depth of the cut was 33 ft. Not 
the least injury to the college walls ensued. This portion of 
the work oe ecepoey | the protracted drought of the 
summer, which was most favourable to its success. The si 

were raised just as fast as the earth was taken 
jnplo one, end’ early ‘chava in, Fig. 18, whieh gives 
simple one, wn in Fig. 13, whi iv 
coston of the tunnel through one of the i 1 
of the central tunnel consist of cylindrical shafts or openings, 


Ferene 


built in the crown of the arch, 40 ft. apart 
centre, extending from the surface of the street to the roof of 
the tunnel; they are 10 ft. in diameter in the clear, and lined 

ith brick throughout their whole extent. The thickness of 
this brick lining varies in the manner in the figure. 
At the street level, this opening is coped with granite copi 
10 oe sich, cninatee oh cote by an i 
ing f , consisting of wrought-iron uprigh 
ee at the top. These uprights day 
3 in. 6 in. above the top rail and are placed 
The top and bottom rails are lin, and 1} in. by 4 


section. 

Into the sides of this ventilating shaft, 
ventilators of the side t one for each tunn 
are also cylindrical in shape, 4 ft. in diameter in 
and lined uniformly with 12 in. of brick. They 
inner side of the side pore ry beam che Be 

an eg. 
Toner teen off ths 
tunnel, which gives them an elliptical cross section at their 
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upon the first division of the road. It is precisel 
to the portion already described. x 
(To be continued.) 





PATENTS AND PATENT LAWS.* 
On Protection for erates «i Amendment of the Patent 
8. 


By W. Luoyp Wiss, A.I.C.E., M.I.M.E., A.LN.A. 


Art the meeting of this Societ = the 16th of January, 
1874, the Right Honourable the Earl of Derby, in deliverin 
his opening address, said: ‘If we mean to keep our 
position as the industrial leaders of the world, we must throw 
away no chance, and leave no stone unturned. No doubt, 
in applied science, whatever discoveries are made, or inven- 
tions brought into use, by one country, will soon extend to 
. Still, is an obvious advantage in getting the lead ; 
and that advantage we ought, if to secure.” 

These u 


mp her ot ong aan ideas struck at the very 
root o important subject w which it is my privilege 
to address you this evening. securing of that rd which 


is so obvious an advantage, is precisely the great er 
which it has been the object of the Patent ohare ive, and 
it is a question you will assuredly deem worthy of the most 
anxious deliberation, how existing defects may be remedied, 
and the beneficial scope of the Patent Laws extended, in 
furtherance of so desirable anend. ~ 
a 
ws, 


_ Perhaps I shall be accused by some of “begging the 
tion” in thus going to improvement of the Patent 
rather than submitting for consideration whether any Patent 
Law at all should continue to exist, or whether some other 
mode, equally, if not more, efficient, of producing the desired 
result, could be arrived at. A patent, as I presume all my 
hearers well know, is a t b¥ the Crown, to the first and 
true inventor, or introducer here of any invention new in 
this realm, of the exclusive right to make, use, ise, and 
vend such invention for a limited number of years, on con- 
dition of his depositing a full and exact description of the 
nature of the invention, and of the manner of carrying it 
into practical effect, so that on the expiration of the patent 
the public may be in full possession of the invention and in 
a position to freely exercise it without further remuneration 
to the inventor. . 
Now, we cannot shut our eyes to the fact that there are 
some—I will not say many—authorities whose opinions 
command the highest respect, and who believe that the in- 
herent evils attending the proteggion of inventions in this 
way by letters patent, or exclusive privileges, are such as to 
outweigh the resulting advantages to community at 
large, and some assert that all improvements would be forth- 
coming when required, without any incentive beyond the 
honour of the thing, or at most some small State reward. 
But I believe it would be in vain to look for a decided prac- 
tical opinion in favour of abolishing patents, from any source. 
that can honestly be re; as thoroughly competent and 
unprejudiced. it is that more than one eminent lawyer 
has cast a stone at the system of granting patents. But, at 


the risk of repeating what has over over again 

pointed out, I may be permitted to say that no lawyer's 
opinion on such a subject can be taken as unprejudiced, for 
in the very nature of things his e is if not 


wholly, limited to the worst aspects of the whole question. 
He may have had before him unfortunate patentees with 
short purses, bad specificati and wealthy and uncom- 
promising infringers, or combinations of infringers, as 
opponents. He may have seen patentees who deserved a 
better fate, ruined from causes which a reformed administra- 
tion of the Patent Laws might have obviated; or he may 


their | have seen claims set up by patentees prevail where they 


ought not to have prevailed, for the Patent Laws can no 
more be infallible other laws; he may have received 
from anxious litigants enormous fees to secure his services, 
even in cases which have ultimately been settled without 
going into court, and, in effect, he may have seen other 
unfavourable phases of the working of the Patent Laws,. 


sre Aall nnlon stjoctopahlo tostazse ia the wockiang of 
tunnel | of hi i i e 8 wor 
ether lowe. Iadeed i+-wonld 0 if those Sho 


object to the Patent Laws, because they have not been alto- 
gether free from flaws, would point out what laws there are 
of any kind that may truly be considered as wholly satis- 
factory, especially from a lawyer's point of view. It is, how- 
the case that opposed 


page By Lamy ped mcd ote seam f 
to o n ers, es) ‘ 
chs bine have apateneee t lidgation. are ust the 
authorities from whom we might expect to have opinions 





* Read before the Society for the Promotion of Scientific 
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recognising property in inventions, and 
making it/negotiable in the form of a patent that can be 
freely bought and sold. This naturally does not come before 
them as lawyers, hence with all due respect be it said, they 
are the last persons in the world whose opinions, however 
sincere, should influence the minds of a practical people on 
the fundamental question of property in inventions. 

Then there are some few manutacturers who have pro- 
minently expressed aversion to ion for inventions, 
although I doubt if any impartial ical observer will 
admit that they adduced any sufficient facts to support their 
wholesale condemnation, whilst on the other hand, these 
abolitionists cannot, in every case, be accused of having acted 
up to their professed principles, by abstaining from taking 

t patents, or benefiting under such privileges. They have 
in eome cases set up the plausible excuse that patents have 
been taken out, not for sake of securing exclusive rights, 
but merely to guard against being called upon to pay royalty 
by some later inventor of the same thing. 

When ple thus professedly anxious gratuitously to 
promote industrial arts, have come to me with a tale of 
this sort—and such a thing has happened—I have at once 
pointed out to them the very obvious fact that they might set 
their minds at ease, and save their money, by communicating 
to the public, either through the Transactions of some Society 
like this, or by means of any of the scientific papers, a r- 
tion of the invention in as complete a form as would be the 
specification of the contemplated patent; thus they, as in- 
ventors, would secure not only eolet from future embarrass- 
ment under later patents, but the credit that might be their 
due for their inventions, whilst the public would reap all the 
benefits these self-denying inventors were so anxious to freely 
— But such advice has rarely been readily acted upon, 

my experience tells me that there is generally behind the 
scenes some more selfish object than that of securing im- 
munity from the claims of others who may follow in the same 
track. We have been told that much rubbish is annually 
eeryeys and that patents are used in restraint of trade, and 

ld in terrorem over manufacturers, and so forth, but the 
statements seem for the most to come out in generalities, 
—— by actual facts. Thus, the late honourable 
member for Leith, who made himself so conspicuous by his 
persistent opposition to the Patent Laws, was, when giving 
evidence before the Royal Commission, ssked this question, 
“There being four hundred patents now in existence affect- 
ing your trade, none of which are made use-of by you, do you 
find that the existence of these patent rights creates impedi- 
ment and interruption and inconvenience in the prosecution 
of your business?” He answered, “Not in the gmallest 
degree ; but if patentees were troublesome as they might be- 
come under a change of the law, and with a better organisa- 
tion, we should find our business so uncomfortable that it 
would be almost necessary to retire from it. Every one of these 
parties might come and allege that we were infringing some 
patent, and might bring us a court, as did that person 
to whom I have referred.” 

After other questions had been put to the witness, with a 
view, I assume, of testing the practical value of his assertions 

apprehensions, Lord Overstone, one of the Commis- 
sioners, said to him :—“ During the last ten years the prac- 
tical grievances which you apprehend as in prospect have not 
actually occurred ?”” r. Mache answered, “ They have not 


Such, then, is the sort of authority on which so much has 
been urged in antegonism to patents. 

Although some few wealthy manufacturers cry out against 
the Patent Laws, I would ask whether you have ever heard 
them denounced by any intelligent working man, for any 
other reason than that they have been so far beyond his 
reach, as to have failed in affording him that benefit which 
he has regarded as his due, in return for the exercise of his 


intellectual skill P 

Is it not a fact that a vast number of working men are 
men of ingenuity, from whom valuable improvements 
emanate, and whose ingenuity, combined with their practi- 
cal experience, ers them capable of doing much more 
were adequate reward within their reach as an inducement. 

Personally, I have over and over again heard the com- 
plaint of men of limited means, that patents are too costly, 
ani that—as they put it—the Government will take and keep 
the money, without attempting to warn the inventor in the 
s.ightest degree, of his having been anticipated. 

t is sometimes as an objection to patents, that the 
same thing occurs, almost simultaneously, to several minds, 
and that, therefore, we require no incentive to invention. 
But, in the first place, it must be remembered that it is owing 
to the incentive, such as it is, that so many minds are di- 
rected to effect improvements, and that improve- 
ments cannot benefit the public unless they be brought into 
use; which, in itself, imperatively demands that there should 
bea powerful incentive. 

It is one of the o' of this Society to promote that 
raises the working man from the 


;| the Patent Office. He mentioned having 
furnaces 





mind to advance himself. Here, then, a Dye and liberal 
Patent Law is needed to establish a rightful and mutually 
advantageous connexion between the skilled artisan and the 
capitalist, whereby the ingenuity of the one, and the money 
of the other, may be advantageously made to co-operate, not 
only for the pm | of the artisan and of the capitalist, but also, 
ond to he very first degree, in the interests of the people, 
as an industrial nation. As an illustration, let me quote 
from the evidence given before the last Select Committee, by 
Mr. Mundella, MP. He said, “I found a working man 
with a circular machine in a wretched garret ; the supports 
and standards for this circular machine were a wooden chair 
with a hole in the bottom; and he was working it by hand 
through the bottom of this wooden chair. He was ill, full of 
rheumatism, and almost starving, and yet he had got a 
capital machine. I saw at once that it was a good invention, 
and I took him into our own employ to perfect this machine 
under a skilled mechanic, and t gave him 30s. a week. I 
think it was a year before he perfected it. Then I patented 
the machine, and gave him one-third of the profits. It did 
not bring him in a good deal, perhaps 300/. or 400/.; but it 
started him in the world; and I see him now at the head 
of a nice little business, and driving his pony cart about 
with his goods in it. Icould give many instances of that 
kind.” Mr. Mundella also told the Committee that 
in the trade with which he was connected the whole manu- 
facture was, twenty-five years previously,’carried on by hand 
looms, but that at the date of giving his evidence nine-tenths 
of it was done by power looms. He believed that nearly every 
invention that conferred value on the trade had been the 
subject of a patent. Speaking of the hosiery and lace trade, 
he said that the machinery was the most wonderful of any 
machinery in existence, and expressed his belief that nine 
inventions out of ten were made by the workmen, and he 
believed that number was under the estimate. In his long 
experience he had never had a lawsuit about a patent. In 
further proof of the incentive action of the Patent Laws and 
the probable effect of their abolition, he instanced the case 
of an inventor who had been six or seven years over his in- 
vention, and had devoted to it every farthing he could get 
hold o! to the extent of bringing himself and his family down 
very nearly to beggary, by expending his money in that way. 
That inventor was asked what he would have done if there 
had been no Patent Law in England, and replied, ‘I should 
have gone to America pretty quick.” Mr. Mundella added 
that he had received that answer fifty times from such men. 
He was quite clear that inventions never would be proceeded 
with in hundreds of instances but for the Patent Laws. His 
evidence has the great advantage of being supported by 
numerous facts, whilst his views, I need scarcely remind you, 
are those of a practical manufacturer of large experience. 

We can all call to mind the names of many who have 
ultimately become large manufacturers, whose rise and pro- 
gress has been in no small degree due to the incentive 
afforded by our Patent Laws, imperfectly as those laws have 
heretofore been administered. I advisedly say, imperfectly 
as they have been administered, because I do not admit the 
inherent flaws which have been supposed to exist. I believe 
that the laws, even as they stand, are — of being carried 
out so as to meet the objections of all but the most unprac- 
tical illusionists. Most of us know that inestimable benefit 
has accrued to the national industry and commerce from the 
inventions of such men as Watt, Hargreaves, Arkwright, 
Cort, Heathcote, Stephenson, Neilson, Pettit Smith, 
Nasmyth, Mushet, Whitworth, and very many others whose 
exertions have been promoted by the Patent Laws. 

We have all heandl of Dr. Siemens, than whom, probably, 
no one man ever did more to promote industrial arts in this 
country. His successful inventions have extended over a 
very wide range, including, as they have, steam engine 
governors, water meters, regenerative furnaces, steel and 
iron a telegraphic apparatus, modes of constructing 
cables, land lines, We well know that Dr. Siemens is no 
illusionist, for we have his numerous inventions in extensive 
practical working in proof of their soundness. Dr. Siemens 
isa native of Germany, but has resided in this country about 
thirty-one years. Now, it is well known'that in Germany, 
and especially in Prussia, which some regard as such a 
gressive country, the Patent Laws are so administered that, 
practically speaking, there is no protection for inventions, 
and there are some who will point to this as an example for 
us to follow. But if we admit that to have a man like Dr. 


Siemens 1m this country, giving employment to large numbers | 


of our fellow-countrymen, as a consequence, otherwise 
benefitting our national industry and commerce, is an ad- 
vantage to the nation—and who can doubt that it is an ad- 
vantage—then it becomes an all-im t question, What 
drew Dr. Siemens to this country in the first instance? He 
was asked the question by Mr. B. Samuelson, M.P., i 

of the last Select Committee on Letters Patent. Mark Dr. 


Siemens’ reply—* The fact of there being no properly under- | the 


stood and regulated Patent Law in Germany induced me to 
come over to this country make this my real home.” 
The Chairman of the Select Committee, after receiving 
this answer, very naturally and rightly assumed the Com- 
mittee might fairly say that the absence of such a law in 
Germany, and its existence in this country, gave to this 
country the benefit of Dr. Siemens’ inventions in the first 
instance. In the course of his evidence, Dr. Siemens gave 
it as his opinion that the relative effect on the industry of 
this country and that of Germany of the granting patents 
in the one case and their refueal in the other had been to 
give a greater dev ¢ to certain industrial arts in this 
country, and he said he believed that we Ae pees 4 
improvements in industrial arts reach t b through 
in German 
for a patent for ve was refused, 
because in the mi ages stones were heated and thrown 


into the cellars of town halls or other public buildings in 
to warm them, and that was considered a suflici 


ient 
for refusing his . He furthermore stated 
tin spi of the royalty which hed to be paid im this 

| country regenerative furnaces had 


been more widely 





adopted in England than in Germany, where no royalty was 
payable, and that without the protection of letters patent he 

uld probably not have undertaken the long series of ex- 
periments and the great expense connected with thcse ex- 
periments to bring the invention into a state of commercial 
success. He believed the same might be said of many other 
inventions for which patents aed! been taken out in this 
pe? and not in Germany. Many would never have seen 
daylight probably, or their development would at any rate 
have been postponed very seriously. The result is that an 
invention gets into full and profitable use here before it is 
adopted in Germany. . 

e all know how inestimable has been the benefit to this 
country of the inventions of Mr. Bessemer. He told the 
Select Committee that his long experience had shown him 
clearly that if he had had no Patent Law to fall back upon, 
he, as an engineer, could never have spent, as he did on his 
steel process, two and a half pee of his time and 40002. over 
mere experiments which, if they had failed, would have been 
an entire loss to him; 4000/. was the cost prior to his bring. 
ing the invention before the public, and about 16,000/. after. 
wards, making, altogether, an outlay of about 20,0007. Of 
course he had a large stake to play for; he knew that steel 
was selling at 50/. or 60/. or 70/. a ton, and he knew that if 
it could be made by his plan it could, with profit, be sold at 
201. a ton, but he most distinctly stated that had it not been 
for the law securing his right in his invention, by a patent, 
he could never have hoped, as a simple manufacturer, to re- 
coup himself. Such, in short, is Mr. Bessemer’s statement 
of the case, and one would suppose that of all persons in the 
world, he ought to know best what induced him to work out 
his process. But a prominent oppenent of patents, though 
one who, in earlier days, before attaining his p t position, 
tock out patents, and presumably derived great benefit from 

"them—I mean Sir William G. Armstrong—has gone so far 
as to say the question was whether, in the absence of any 
patent having been granted in Mr. Bessemer's particular 
case, the pub.ic would not even sooner have been in possession 
of all the advantages of the invention. There isa peculiarity 
about the process of reasoning whereby the views of Sir W. 
Armstrong, and of others using like arguments, are arrived 
at, that I confess myself unable to ee Sir William 
has publicly said his opinion always had been adverse to the 
Patent Laws. 

Now, the name of Armstrong is more especially celebrated 
in connexion with hydraulic machinery and ordnance, and 
we find that in the sixteen years from 1846 to 1861 inclusive, 
three patents relating to hydraulic machinery and eight 
patents relating to guns and projeetiles were applied for in 
the name of “ William George Armstiong.” It is right to 
say that, with two exceptions, the gun and projectile patents 
were rot proceeded with, but we must not sight of the 
special position occupied by Sir William. The hydraulic ma- 
chineey patents were sealed and specified. It may be wondered 
how far the expectation of reward derivable under such grants 
at that time stimulated Sir William's exertions and contri- 
buted to his ultimate success. Sir William stated to the 
Select Committee that he had in many instances gone to a 
very great outlay without having the protection of a patent ; 
the absence of protection never dete him from incurring 
expense; he had spent immense time, labour, and trouble 
on inventions, not caring to take out any patent. It would 
be interesting to know whether he did this sort of thing 
in the earlier part of his engineering career. The Chairman 
of the Committee justly said, ‘‘ It is fortunate for the public 
that you ate in a position to do that, but you are doubtless 
aware that many inventors are not so favoured as you are.” 
It would seem indeed that even gentlemen connected with 
Sir William Armstrong’s own works have not considered 
themselves, in a position to follow his expressed views, as 
we every now and again find in the Patent Lists inven- 
tions relating to hydraulic machinery, ordnance, &c., that 
have emanated from the Elswick Works, and as third and 
seventh years’ stamp duties have been paid, and leave to 
amend by disclaimer applied for, we may take it for granted 
the object in obtaining patents in these cases has not been 
merely to place the inventions on public record. 

It would be easy to adduce other facts in proof of the 
beneficial operation of the Patent Laws, and the weakness of 
the arguments of its opponents, were they admissible within 
the limits of a paper, but time warns me to proceed to the 
other points we shall have to consider. Before, however, 
leaving this branch of the subject, I may just remind you 
that the Select Committee of 1872, after a careful considera- 
tion of the evidence on the respective branches of the inquiry 
given by eminent lawyers and manufacturers, including the 
evidence of those known to hold the strongest views in 
antagonism to patents, as well as the evidence of others, 
arrived, inter alia, at the following conclusions : 

“ That the privilege conferred by letters patent promotes 

of manufactures by causing many rtant 
eveloped 





inventions to be introduced and oped more rapidly than 
would otherwise be the case. ) 
“That the same privilege leads to the introduction and 
publication of numerous improvements,.each of @ minor 
chasnsten, bat the sum of which contributes greatly to the 
J: 3 
" “That it does not appear that the granting of gone 
rewards could be substituted, with advantage to the public 
interest, for the temporary privilege conferred by letters 
tent.” 
“ trust I have now,at any rate, made out a sufficient case 
to justify my assumption that the real —— — will deem 
it expedient to consider is not Aye or No, should there be 4 
Patent Law, but by what amendments, whether in the law 
itself, or in its administration, may the promotion of its 
cite be facilitated * To this branch of the oubject then, I 
now, with your permission, myself. 
; 4 (To be continued.) 








Dorcu Gar Cawat.—The Virginian Canal, excavated by 





General Butler's soldiers during the great American civilwar, 
is about to be used for commercial purposes. 
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STREETS.* 
By J. H. Cunninenam. ) 
(Concluded from page 174. 

I. Macadam, and Macadam Conetrie=nSianls of this kind 
were introduced by Macadam and T+lford, and I have already 
stated their respective theories on this subject when treating 
of elasticity. Telford’s method of construction has been most 
generally adopted, not I think because it is in itself the best, 
but because it is the easiest. The success of Macadam’s chiefly 
depends on very careful workmanship, and therefore it has 

mae hardly received fair play in other people’s hands, 
though it appears to have worked well when carried out under 
his own supervision. But, without further reference to his- 
tory, I now shortly indicate the details of construction, 
which in the present day seem to me of most importance. 
think, then, in the first place, that Telford’s paved foundation 
is injurious, because it deprives the road of elasticity, and is 
in fact a kind of nether millstone, upon which the covering is 
ground down. The top metal must be carefully selected. It 
should be tough and hard, not brittle, and not liable to dis- 
integration by the-weather. It should be broken evenly, 
because large stones are liable to be worked upwards by the 
agitation of the traffic, and leave spaces, which hold water 
and prevent consolidation. The pieces should be cube- 
shaped, because this is the strongest form, enabling them 
best to resist the weight of the traffic and the splittin; 
effects of frost. Machine broken metal when first introd > 
was very defective in this respect, the pieces being split into 
long thin rectangles, but this fault has now been to a great 
extent remedied. If the metal is too small, the wheels will 
sink into it ; if too large, they cause jerks, and so break it. 
Macadam thought that the cubes should weigh not more than 
6oz., or, what is about the same thing, should through 
a 2}-in. ring, and this size has been generally adopted, so we 
may assume that it is about right. It would be possible, 
however, to consolidate larger metal if the roads were rolled, 
— this pase make — Nees: r, as — as oo — 

inding ought certainly to be appli re is a little con- 
ferton chowkihde term,some writers using the word “binding,” 
apparently from an idea that it better expresses what is meant. 
“ Blinding” is however precisely the same word as “ blend- 
ing.” To blend originally meant to mix, and “‘ blind” has 
acquired its ordinary meaning from the fact “that mixture 
causes obscurity.” “Blinding,” therefore, when it denotes 
the sand or fine gravel put upon a road, is used in its original 
sense, and implies that the material so named should be tho- 
roughly mixed amongst the stone, so as to fill up the empty 
spaces. This is exactly what it is meant to do. The inter- 
stices of the covering must be filled up before the road can 
become perfectly hard and solid. And this must either be 
done by supplying sand, or by allowing the traffic to grind 
sufficient fine stuff out of the metal. If not sufficiently 
blinded, the:stones roll about and get rounded, which pre- 
vents their ever binding together properly. If blinded too 
much, the road soon partially consolidates, but is always soft, 
and extremely muddy and dusty, because it consists to a | 
extent of sand. A rough notion may be formed as to the 
proper quantity of blinding to apply. It depends chiefly 
upon the amount and effect of rolling, and must be deter- 
mined by experience, but the following reasoning may guide 
us generally. Ina layer of road metal there are voids to the 
extent of 40 percent. By rolling, at least half of these inter- 
stices would be filled up, owing to the pieces of metal being 
pressed together. Twenty per cent. of the metal would there- 
fore be sufficient blinding, and in fact it is usual to supply 
from 17 to 25 per cent. But it will be seen that unless roll- 
ing is attended to, 20 per cent. of empty space will remain, 
which must be filled up by attrition from the metal. Two of 
the advantages derived from rolling have been already referred 
to. The whole subject is of great importance and interest, 
and is very fully discussed in Mr. Paget's report to the Metro- 
politan Board of Works, on the jst of Maintenance 
which it produces. For further information I must refer you 
to this pamphlet, and can only here state that by steam roll- 
ing 50 per cent. of the annual cost of maintenance is saved, 
chiefly owing to the great reduction in the quantity of metal 
consumed, while at the same time the work is done more 
rapidly, and is of better quality. 

Macadam roadways have many good qualities, but there is 
one most serious objection to their use in towns. The metal 
wears so rapidly, that they are always covered with mud or 
dust, and can only be maintained in good order by constant 
and expensive repairs. In London it is the practice to lay 
down pavement whenever the annual expense of maintaining 
macadam reaches 10d. per superficial yard. In these circum- 
stances the first cost of paving is always repaid in a few years, 
by the reduced outlay required in maintenance. 

Obviously this system can be modified in various ways, by 
adding cement to the meta]. Thus, either the foundation or 
the top metal, or both, can be made into concrete. This has 
frequently been done. The roadway of part of George IV. 
Bridge is an old example of macadam concrete. This was 
laid in 1866, and seems to have stood well, but is now much 
worn on the surface, owing, I think, to its great hardness and 
rigidity. Mr. Proudfoot, the engineer to the City Road Trust, 
by means of the steam roller and a machine for mixing the 
cement,—also by careful attention to the selection of metal 
and workmanship, has succeeded in producing much better 
roads of this kind. I fear, however, that they are deficient in 
elasticity, and would therefore wear rapidly if exposed to 
heavy traffic. The long time which the cement takes to set-— 
generally about a month—during which the street must be 
shut up, is also a serious disadvantage. But these objections 
may not be important in many cases. 

n the whole, we may conclude that macadam and mac- 
adam concrete roadways, although they may answer well in 
secondary streets, should not be laid in main thoroughfares. 





We may also conclude that neither this system of road making | the 


nor any development of it, is likely to produce the street otf 
the future. ° 


* Paper read before the Edinburgh and Leith Society. 








- none d+ apn ap rapt nae oy been gene 

su granite pavement, when its maintenance 
bdeene too aay, Little ae here be said about the con- 
struction of these pavements, because residents in a town have 
frequent nena of observing the whole process. A few 
points may however be noticed. A good solid foundation is 
essential, otherwise the setts get down into it, and holes 
are formed in the street surface. The more holes there are, 
the greater is the wear of the setts, owing to the chipping and 
attrition caused by the traffic. Water also lodges in them, 
and tends still further to soften the foundation. The stones 
themselves should not polish easily, but remain rough on the 
surface. = are usually rectangular blocks, 8 in. to 16 in. 
long, 7 in. to 9 in. deep, and 3in. to 5in. broad. The smaller 
thickness gives the best foothold, but may weaken the sett, and 


I | the ordinary size is 4in. to 5in. Pavement of this kind is 


sometimes laid on concrete, and the joints fronted with cement 
and sand. This makes a very firm road. Bituminous con- 


crete has also been used with stone setts. The chief objections | good road 


to streets of this kind are their slipperiness, particularly when 
only a little wet, and the noise; also, I think, the want of 
elasticity. The effects of the absence of this quality are 
seen, whether the foundation is hard or not. If hard, the 
setts are rapidly worn away and rounded. If soft, they are 
driven down into it, and the surface is destroyed. An attempt 
was made to remedy this defect at Euston Station about 1843, 
by Mr. Taylor. Mount Sorrel granite setts only 3in. or 4 in. 
deep, 3 in. wide, and .4in. long, were laid on a carefully pre- 
foundation, consisting of three layers of gravel, each 
in. thick, and carefully rammed. The setts were dressed and 
squared, and when laid were rammed with a 56-lb. wooden 
rammer. This pavement was found to be impervious to wet, 
and very quiet, and, owing to its elasticity, the stones did not 
polish or wear much. Unfortunately the success of this 
method of road making, like Macadam’s, depends too much 
on mere workmanship, and, when applied to an ordinary 
street, it failed. Part of Watling-street was paved in this 
way, and stood well till destroyed by sewerage operations. 
Granite pavement has no doubt been a most useful kind of 
street covering, but it is hardly up to the standard of excel- 
lence demanded by the civilisation and luxury of the present 
day. I must say I think the public are not unreasonable in 
their demands, and have a right to ask for something better, 
considering the progress now made in all departments of 
engineering. 

II. Wood Pavements have been tried in London at various 
riods since 1839. The best kind is that of the Improved 
ood Pavement Company. It consists of fir blocks 3} in. 

wide, 10 in. long, and 6in. deep, set on end upon a double 
flooring of fir planks laid crosswise. The blocks are laid 
touching one ther, so as to key across the street, but at 
the sides they are kept apart by 3-in. fillets nailed to the 
planks. All the timber is well pitched, and the joints are 
grouted with some kind of bituminous concrete. Specimens 
of this roadway may be seen in Queensferry-street and 
Forrest-road. 

IV. Asphalte was introduced into London for paving pur- 
poses in the year 1869. Several varieties have been tried, but 
the compressed asphalte of the Val de Travers Company has 
been found to be superior to all others, and is the only one 
which need engage our attention. It is a natural product, 
found in Switzerland, and the following is the method adopted 
in constructing pavements of it:—A concrete foundation is 
first made, om on this the asphalte in the form of a heated 
powder is laid, to the thickness of 2 in. or 2}in. Specimens 
of this kind of roadway are to be seen in Kirkgate, Leith, 
and Gordon-street and Hope-street, Glasgow. 

Wood and halte pavements are in, several 
superior to granite. Much less mud and dust is formed on 
them, and they are comparatively free from noise. They are 
also safer, except when thoroughly wet. I am not aware that 
granite is in any respect superior to either of them. Even if 
they should turn out to be more costly, owing to their requirin 
repair more frequently, and having to be renewed sooner, 
think the advantages already mentioned will more than com- 
pensate for the extra price. Only long and extensive experi- 
ence can settle this potas satisfactorily, because many indirect 
benefits are secured by their use, which it is not easy to 
estimate in money ;—and there are many expenses connected 
with all pavements which are not usually included under the 
head of maintenance. On the whole, it seems probable that 
either wood or asphalte is destined gradually to supersede 
granite asa paving material, at least in large and wealthy 
towns. 

It therefore only remains for us to find out which of them 
makes the best, or, to quote the Pall Mall Gazette, the “least 
objectionable” road surface. Mr. Haywood has fully reported 
to the Commissioners of Sewers of the City of London as to 
the relative advantages, together with the | epee expense 
and durability of these pavements.. In 1873 he made a very 
extensive series of observations, in order to ascertain their 
relative safety. It is however di it to make observations 
on different streets in such @ way as to admit of their being 
fairly compared with one another, because safety varies so 
mo | with the weather, and also depends to some extent on 
the gradient of the street, the s of the traffic, the state 
of surface repairs, and cleanliness. But, allowing for all 
theee modifying influences, he found that wood is safer than 
asphalte, as not only fewer accidents occur on it, but those 
which do happen are of the kind least injurious to horses 
and obstructive to traffic. 

Further, Mr. Haywood considers that wood is the most 
quiet, but also the dearest; that they both can be k 
equally clean, and will pay be found equally d $ 
That they can be laid and repaired with about equal facility, 
but that the best repairs can be made in asphalte. 

The general impression left in reading the report, is that 
except as regards safety, there is not much difference between 

m. Wood is, however, about twice as safe asasphalte. It 

must also be kept in mind that the cost and durability is esti- 
mated from the tenders of the contractors, not-from actual 
experience. 

much for the practical resulte. Tet ussee which of these 








two pavements is likely to endure best, judging from theo- 
retical considerations alone. Wood pavement is constructed 
according to Macadam’s principles, asphalte according to 
Telford’s. Wood is laid ona comnpenstarey ae foundation, 
and the whole roadway forms a kind of elastic arch, which 
poe resists vertical pressure, by distributing the thrust 
orizontally through its entire substance. In asphalte road- 
ways, on the other hand, the concrete foundation may be 
considered the real road, the asphalte being merely a sort of 
protection, which gives a smooth surface, and can be easily 
renewed as it is worn away. But this combination is, I fear, 
devoid of elasticity. Elasticity is without doubt essential to 
the permanence ofaroadway. This quality certainly appears 
to be secured in improved wood pavements, though not in 
asphalte. But it may be contended that the asphalte cover- 
ing has in itself sufficient elasticity, and that it acts like a 
sheet of vulcanised india-rubber. Possibly a concrete bed 
covered with a sheet of vulcanised india-rubber might form a 
. I think a less  Joating surface is desirable, and 
that elasticity of form is likely to give better results than 
mere elasticity of volume. For these reasons I venture to 
think that improved wood pavement will ultimately be found 
superior to Val.de Travers asphalte, and that the introduction 
of the former has been a decided step in the right direction. 
I also think that we may look for farther improvements in 
modifications of this system, and that a roadway having the 
uisite surface qualities combined with elasticity of form, 
will always be superior to one whose chief recommendation 
is mere solidity. 

I fear I have wearied you by the great of this paper. 
My excuse must be the extensive nature of the subject, and 
I can only assure you that much important matter has been 
unavoidably omitted. For instance, no reference has been 
made to yarious improved systems of street sweeping and 
watering. I have thought it better to confine statements of 
cost to a tabular appendix, so as not to contuse the text with 
numerical statements, also that the figures may themselves be 
more easily compared. mn I wish to take this oppor- 
tunity of thanking Professor Fleeming Jenkin, Mr. Proud- 
foot, and Mr. G Smith for assistance which they have 
kindly giyen me in various ways. 


Cost oF Roaps anp Srregts 1x Districts nzaR Epin-: 


BURGH, GLasGow, AND CARLISLE, Also IN Lowpoy. 
I. Macadam and Macadam Concrete : . 
Country roads, 1861—1874, per sup. yd. 
1s. 2d. to 1s. 6d. 
Town roads, founded on shivers, or hardest stone : 


s. d. 
15-in. metal, 1871 . Ses aa ood oe 
16-in. ditto, 1874 ‘as ae “ 24 
18-in. ditto, 1873 ees eve 21144 


Whin metal, 2in. to 2} in. : 

Ave’ price, 1861—1874, per. cub. yd. 4 10 
Price oon Edinburgh, 1874, per en; 
5s. 9d. to 7s. 3d, 

Note.—One cubic yd. whin metal weighs 27 cwt., and 
contains 40 per cent. of voids. 

In London : s. d. 
Granite 5-oz. metal costs (1870) perton 16 0 
1 cub. Pe granite weighs 24 cwt. 

Cost o' ere macadam, per sup. 

yd., 1}d. to 3s. 3d. 

0» do. average per sup. yd. 0 6 
Wear on Westminster Bridge, per annum, J in. 
Do. ordinary, do., lin. to 2in. 

Note.—When maintenance of macadam reaches 10d. per 
annum, pavement is cheaper. » 

Macadam concrete in Edinburgh : 8. 
Mitchell’s, 1866... eo» persup. yd. 6 
Proudfoot’s, 1874... os te of 9 

II. Stone Pavements : 
Granite on shivers, 1874, per sup. yd. 
10s. to 12s. 
Do., concrete, 1872. a Pes 14 0 

In London (averages) : 

Granite, on shivers, 1870, per sup. yd... 18 0 

Lasts for seven years. 

Wear per annum, Aberdeen granite, $ in. 

Cost of repairs per annum, persup. yd. 0 3 

Cost of pavement and repairs per annum, 
reup.yd.  .., ove ove eee 2 10 

1.8 per cent. of first cost required for re- 

pairs, per sup. yd. per annum, 

Note.—In estimating the cost of granite pavements, 

allowance must be made for value of old stones. 


IIL. Improved Wood Pavement : 
London contracts, Company to maintain 
1 year free, and 15 years at 1s. 3d. to 
1s. 6d. per sup. yd. per annum. 
First cost, per sup. yd... 09 16s. to 18s. 
Cost of repairsand pavement, per annum, 
re 28, 2d. to 2s, 64d. 
Terms offered by company. Maintenance 
1 year free, and 15 years at 9d. to 1s. 6d. 
per sup. yd. per annum, 
First cost, per sup. yd. .,. «» 158, to 16s. 3d. 
Cost of repairs and pavement, per annum, 
per = 7a. ne one 1s. 73d. to 2s, 5d. 
IV. Val de Travers Compressed Asphalte : 
London contracts. Company to maintain 
2 years free, and 15 years at 9d. to 1s. 6d. 
per sup. yd, per annum. 
_— on per oe pty 16s. to 18s. 
‘ost of repairs and pavement, per annum, 
per sup. yd. ae ee , As, 74d. to 26. 43d. 
Terms offered by company in Scotland. 
Maintenance for 2 years free, and each 
year after at 3d. to 9d. per sup. yd. per 
annum. . 
First cost, persup. yd. —... ove ie lds. 
Cost of repairs and pavement for 17 years, 
per annum eee ove 1s. 14d. to le. 64d 
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BOILER EXPLOSIONS IN _ 1874. 
(See Mr. E. B. Marten’s Report on the opposite Page.) 
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Fie. 83. 
STEAM BOILER EXPLOSIONS. 
In our seventeenth volume (see pages 182, 199) 


we published the report of Mr. Edward B. Marten 
to the directors of the Midland Boiler Inspection 


and Assurance Company for the year 1873, and the | weak tubes 


BOILER EXPLOSIONS 


Fic. 35. 


| 











Fic. 34. 


The causes of explosion are arranged under the following 
heads, as in former years. 
A. Faults of Construction, which be Prevented by 
Inspection before Starting or a Repair. 
beat ” » Kd. In. No. Kd. In. 
Pe ei i 


record prepared by that gentleman, of the boiler | Bad manhole ... ge ‘eae ::-¢ Ss 

explosions which occurred during the same period. | Wantofstays.. .. .. 4 3 2 

During the course of that year the number of steam | w= rips tee ate : 15 

boiler explosicns of which - 0g ‘ F a Bad valves : BAPE Wl 24 82 75 
amounted to 78, resulting in the death of 57 persons, : l ; 

and the injury of 85 others. We publish below a | Ratenan a — tee :< aim 
similar record for 1874, but as the half-yearly meet- | Internal _,, ove ere Me ep 


ing of the company, which has hitherto been held 
in February, has been discontinued, the ordinary 
engineer's report will not be presented till August. 
During the past year, with which the record above 
alluded to deals, a far larger number of explosions 
occurred, records of 76 cases having been obtained, 
which caused the death of 77 persons, and injured no 
less than 198. The causes of these explosions were in 
no cases remote, and it will be seen that nearly half of 
the accidents could have been prevented by proper 
care on the part of the attendants. Of the re- 


mainder, 24 explosions arising from faults of con- | 


struction, could have been prevented by inspection 
before the boilers were put in steam, or after they 
had been repaired, and in 16 instances inspection 
would have been necessary to detect the existing 
corrosion. 

During the year 1874, records were obtained of 76 boiler 
explosions, causing the death of 77 and the injury of 198 per- 
sons. The scenes of 50 of thtese explosions were seen by the 
officers of the company. These records cannot be presumed 
to contain all the explosions which have happened in the 
United Kingdom, as many are not heard of beyond their own 
neighbourhood, and the details of those mentioned are only 
obtained by the courtesy of the owners, and often with great 
difficulty, and at considerable cost in time and travelling. 

Of the 275 persons killed or injured, 10 were owners, 
masters, or managers; 32 were enginemen or stokers; 
183 persons employed at the works, about 20 of whom were 
women ; and about 50 bystanders, some dozen of whom were 
women or children. There were inquests or inquiries in the 40 
fatal cases, and five being in Scotland the result was not made 
= In nearly all the other cases the verdict was accidental 

leath, and sometimes blame was attributed to those respon- 
sible, in one case amounting to manslaughter. 
The Explosions ay, roe at Works for the followi: 
‘urposes. - N Fea “eg 

Mills of various kinds... a" 19 20 67 
Iron works ove one ove 14 23 43 
Mines and collieries os ove 13 11 50 
Chemical eee ee 

Domestic 


e se 

Builders eee ese ove 
Railway kee pe oop 
Clay ... bse eas in 
Brewery ove ‘ee eve 
Farm ... ae oe see 
No information ..,. “ 


| Or KR OO BT 
SN] PRR ownmsnwe 
G | ro co mento com te 


~I 
— 
I 
a 
2 


ane 





C. Fauits which could be Prevented by Attendants. 


Shortness of water ... eee 149 2 
Undue pressure coe Pee 20 24 57 
Mud ... oe soo oes 0 0 
— — — 86 33 59 


76 77 198 
The exploded boilers were of the following description : 
The causes are stated as in the summary, the general heads 
being indicated by the letters A BC. 


Cornish or Lancashire, or other —s ee Internaily. 
No. Kd. In. No. Kd. In. No. Kd. In. 

A Want of stays or 
hoops on tubes... 12 18 29 
B External corrosion 
Internal corrosion 


_ 


8 416 


Kr] es 
an 

consi of 
Cw 

CONF ILO 


Short of water 
Cc {Undue pressure .«.. 
Mud ooo eee . 
10 19 33 
—_—_ 30 41 78 


~ 
~~ 


corns 
a, 
3 


Bad manhole 
A < Want of stays 
Seam rip ... 


tik 
ny 


mo ror > 
on woo 


6 212 


ue 
= Or 


External corrosion 
Internal corrosion 


C Mud ei eee 


w 





on 


11 8 48 
Want of stays... 2 “ 
External corrosion a ove 
Undue pressure 


Qn 
eee 
wow 
oco 


Locomotive or Portable. 

Bad valve ... des oi se 

External corrosion... ase she 
Undue pressure ... ove eee 


tone 

Om bo 
-_ 

wre oO 





Furnace Upright. 
Weak tube... ese pi nes 
External corrosion... vom 

Short of water... eco 


Balloon. 


a, 
C Over-pressure ose ove os 


Carried ferward oe obs 


Qn> 
one 


are 
CHa 


6 7 2 
“ 1 0 0 
2 68 

61 69 178 





Over-pressure 





IN 





1874. 








Fic, 37. 
Kiers. 
No, Kd. In. No. Ki..dm, 
Brought forward _ ... pe 61 69 173 
A Weak shape pss eco owe I 1 
C Undue pressure .. «. ow 4 311 
—— 6 8 12 
Tube Boilers and Heaters. 
Cc 2 bgt ad eco ate o 2 3 0 
Undue pressure” ... Os ab ae tee Ser | 
Crane or Small Upright. 
a fBadrepair.. .. 1 0 6 
Weak shape a 2S 
2111 
en ooo a 
Undue pressure 800 


—— 6 1 13 


Total 76 77 198 

No.1. (See Fig. 1.) berry’ bye: 6 killed, 22 inj: 
of eight. Two-furnace upright, new, 19 ft. high, 7 ft. dia- 
meter. Tube 8 ft. diameter, ys in. plates, 501b. pressure. 
The internal tube colla throughout, and was entirely 
severed from the shell, which was torn into many pieces, some 
of which were projected great distances. The flat bottom 
had no stays, and the centre and. cross tubes were nearly the 
same diameter, causing weakness at their juncture. The 
valves were owe to be overweighted, but the boiler gave 
way with little beyond the usual wor! ure. 

0.2, (See Fig. 2.) January 18th, kitted, 1 injured.— 
Four furnace upright, 26 ft. long, 10 ft. diameter, } in. plates, 
801b. pressure. Long continned from the feed valve 
had caused one of the plates in the brickwork to become 
much reduced by corrosion; the were also corroded 
inside, and a piece 3 ft. by 2 ft. 3in. blew out. The boiler 
was moved some 9 ft., and the furnace partially destroyed. 

No. 3. (See Fig. 3.) January 17th, 1 killed, 2 injured,— 
Return tube, 10 ft. long, 4ft. diameter, yin. plates. Tube 
tin. ) ages 45 1b. pressure. The front end was bolted on, 
and the bolts giving way caused the tube and front end to 
be thrown some distance. The pressure increased until the 
bolts, by which the front was attached, gave way. 

No. 4. J 19th, 1 injured.— Feed heater. There 
being no safety valve, the pressure accumulated to more than 
bas + my tag pipes wu bear. 

0.5. (See Fig. 4.) January 27th, 1 inyured.—Cornish. 
One of six, 30 ft. long, 6 ft. pk bes Tube 3 ft. diameter, 
¥s in. ms 80 1b. ure. The water having become low, 
the tube colla most from end to end, but the boiler 
was not moved from its seat. 

No 6. February, 1 killed.—Plain cylinder, 16 years old, 
26 ft. long, 7 ft. diameter, 4 in. plates, 351b. pressure. Gave 
way over the fire from the effect of injudicious repair. 

No. 7. February lst, 2 inj —Plain cyli » BE 
ended, 26 ft. long, 6 ft. diameter, jin. plates, 30 lb. pressure. 
The plates gave at the manhole, which had no 6 
ing ring, and the separated into three the 
middle one with the pri rent being laid out flat near 
the seat of the boiler, and two ends being driven some 


400 yards — 
No, 8. os Fig. 5.) February 8 killed.—Marine, 
12 ft. 6in. long, 20 ft. 6in. diameter. ve furnaces openin 


into a combustion chamber 18 ft. 6in, a po 
circular bottom radius 8 ft., 18 Ib. pressure. combustion 
being without any stays, and weakened by corro- 

9. Webruary 29rd, 1 injured. Plow fia 
o. 9. , ‘ured. — 6 
ended, 18 ft. Gin. long, 4h. denen in. 35 Ib. 
The flat being insufficiently stayed, the back 


rk 


pressure. 
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Sed as blows onl, the shell a shot forward more then 
_ iving in te coming in contact 
wi ihe cath.” . 
No. 10. (See Fig. 6.) February 


27th, 5 killed, 2 injured. 
—Cornish, 26 ft. 7 im. long, 6 ft. Sin. diameter. Tube 8 ft. 


5 in. diameter, pin. 45 1b. pressure. The tube col- 
lapsed, but the WF een mot moyed from its seat. The 
tube was without ing rings, and the edges of the 
plates had been with false rivets where cracked, 


ordinary pressure. 
March 2nd, 11 killed, 27 injured. 
La ae 30 ft. , 7 ft. diameter, ¥% in. 
plates. Tubes 2 ft. 9 in. reduced at to 2 ft. 4in., jin. 
plates, 70 Ib. pressure. The side flues were carried over the 
top. The cast-iron a were of large size, and the 
boliene wore unsuited 80 a working pressure. They 
exploded almost pa and the fragments were 
hurled some distance, doing considerable damage to sur- 


rounding property. 
No. to. Marck 190k, 1 —Cornish, 20 ft. long, 
5 ft. diameter. Tube 2 ft. 6 in. diameter, 7; in. plates, 70 ie 
pressure. The ends were each in four plates, and without 
— The upper portion of the front end was blown out, 
and also the back end with tube attached. The shell 
rent from end to end ah the longitudinal seams, which 
were in contiouous lines without break of joint. 

No. 13. (See Fig. 8.) April 9th, 4 killed, 28 injured.— 
Plain cylinder. One of six, 56 ft. long, 6 ft. diameter, 50 Ib. 
pressure. Continued leakage over the fire had corroded the 
plates until too weak to bear the ordinary working pressure, 
and gave “—e the longitudinal seam vear the tik ing. 

No. 14. (See Fig.9.) April 14th, none injured.—M 
28 ft. long, 5 ft. 6 in. diameter. Tube oval, 2 ft. 10 in. by 
2 ft. 6 in. diameter, } in. plates, 35 lb. pressure. The oval 
flue tube was not strengthened by hoops, or any proper means 
of preventing collapse, and it gave way from weakness, rend- 
ing on each side for a length of 13 ft. 

Ko. 16. (See Fig. 10.) April 23rd, 1 injured.—Cornish, 
10 ft. long, 5 ft. 6 in. diameter. Tube 1 ft. 8 in. diameter, 
j in. plates, 201b, pressure. The tube being much reduced 
by external a small portion of one of the end plates 
collapsed upwards, the part that gave way not being more 
ckvess of brown paper. 

No. 16. (See Fig. 11.) April 2th, 6 killed, 3 injured.— 
Cornish, 27 ft. long, 7 ft. diameter. Tube 3 ft. 2 in. diameter, 

in. ay 45 lb. usual pressure, but valve loaded to 62 |b. 

‘he flue tube was without strengthening rings, and being 
almost from 
end to end. 


No. 17. May 1st, none injured.—Plain cylinder. One of 
two, 30 ft. long, 4 ft. 6 in. diameter, ,’ in. plates, 30 lb. pres- 
sure. ing fed with muddy water, the sediment accumu- 
lated over the fire, causing overheating and rupture. The 
boiler was not moved from its seat. 

No. 18. May 5th, 1 injured.—Cornish, 15 ft. long, 5 ft. 
10 in. diameter. Tube 2 ft, 11 in. diameter, 3 in. plates, 32 Ib. 

ure. The boiler was seated on a mid-feather wall, and 

ing at the foot of a hill, this was kept damp, causing corro- 

sion of the plates. The last two rings of plating at back end 

rent at the bottom, opening out nearly flat, the corroded 
edges being only ,\; of an inch in. thickness. 

0. 19. May 18th, 1 injured.—Cast-iron rag boiler, 7 ft. 
diameter, 2 ft. 6 in. high, | in thick. Heated with exhaust 
steam. The cast iron having cracked at the bottom, was re- 

ired by a ht-iron plate, fastened with set screws. 

otinued corroded both the plate and the boiler, 
until it was unable to bear even the small usual ure. 

No. 20. May 20th, 1 killed.—Chemical still, Gave way 
from over-pressure, owing toa valve not being opened at the 


ee time. 

0. 21. (See Fig. 12.) May 22nd, 2 killed, 2 injured.— 
Locomotive. Firebox 4 ft, 6 in. wide,3 ft. 6 in. deep, ani5 ft. 
Co. Os nen 2 copper plates, 110 Ib. working pres- 
—_ | at plate of fire ae Ly Rey ane ng over the 
tube plate, having separated at t . The pressure 
al. time was supposed to be much beyond that which was 
usual. 


No. 22. May 80th, none Ses. — ino, 18 ft. high, 
5 ft. diameter at bottom, and 6 ft. in upper part. Tube 2 ft. 
Sasol femn teabioae tinell ty aght on te tna im. 
ca ight overheating and in- 
ternal corrosion. . me 
No. 28. (See Fig. 13.) May 30th, 1 killed, 4 injured.— 
Cornish, 28 ft. 6 in. long, 6 ft. diameter. Tube 3ft. 1 in. 
diameter, y% in. plates, 40 Ib. pressure. The tube, which 
was not im any way, was unable to bear the 
ure, and collapsed. 


No. 11. (See Fig. 7. 
neashire wo 


unable to bear the working pressure colla 


usual worki 
No. 24. 


press’ water having become low, 
tes of tube to overheat, forming a pocket 4 in. in 
d and springing open the seam. The strengthening 
rings of T-iron did good service in preventing a complete 
No. ey. ig- 14.) Jwine 11th, 1 killed, 2 injured.— 
Cornish, ft. long, 7 ft. diameter. Tube 3 it. 6 in. 
diameter, } in. plates, 41 lb, pressure. The tube had been 
(w trou i 
improperly put on at fit), the tube vas unable to the 
usual pressure. 
No. 26. (Son Fig. 15.) June 12th, 1 killed.—Lancashire, 
diameter. Tubes 


14 ft. Gin. long, 6 ft. : 2 ft. 4 in. 
diameter, i; in. plates, 15 lb. pressure, The tubes were un- 


Se oa but thin plates, and that on the right 
hand having been reduced by external corrosion, was too | pressure 


om 


| linder ina s 


” | and cola; 





nace tubes, and they were in consequence much drawn out of 
shape, but the flanged seams prevented a more serious explo- 
sion. 

No. 29. (See Fig. 17.) June 18th, 6 injured.—Cornish, 
29 ft. 8in. long, 6 tt, diameter. Tube 3 ft. diameter,-thick- 
ness of shell ?in., tube yy in.,451b. pressure The tube, which 
was without strengthening rings, was unable to bear the 
working pr e, and collapsed from end to end. One 
portion, together with the front end of boiler, was hurled a 
distance of 50 yards. 

No. 80. June 18th, 1 killed.—Tube boiler. Tubes 9 in. 
diameter, working pressure 951b. One of the tubes in the 
lower row opened out for a length of 10 ft., tearing through 
the solid plate, defective circulation allowing the tube to be 
over 

No. 31. June 24th, none injured.—Cornish, 17 ft. long, 
5 ft. diameter, 2in. plates, 50 1b. pressure. The plates near 
the back end were reduced by external corrosion on the seating 





wall, until at the point of rupture they were only ¥; in. | P 


thick. 

No. 32. (See Fig. 18) July 6th, 1 killed —Lancashire, 
26 ft. long, 9 ft. diameter. Tubes 3 ft. Sin. diameter, 3 in. 
plates, 50 ib. pressure. The right-hand tube flue collapsed, 
rending at most of the transverse seams. Being of large 
diameter, and somewhat corroded and unstrengthened, it 
was too weak to bear the pressure put upon it, 

No. 33. July 8th, 7 injured.—Cast-iron paper drying 
cylinder, 7 ft. long, 4 {t. diameter, y; in. thick, 10 1b. pressure, 
heated by exhaust steam. It was supposed that condensed 
water had accumulated in the drying cylinder, which could 
not escape sufficiently fast to prevent the boiler pressure of 
40 lb. coming upon the cylinder, which was more than it 
could bear. 

No. 84. July 11th, 1 killed.—Tube ,boiler. A tube-being 
weakened from shortness of water gave way. 

No. 36. July 11th, 1 killed.— Cornish, 18 it. long, 6 ft. Lin 
Tube 2 ft. 5in. diameter, gin. plates. The boiler being in a 
very dirty state, and short of water, it collapsed over the fire. 

No. 36. (Fig. 19) July 13th, 6 injured.—Plain cylinder. 
One of two, 18 ft.6 in. long, 4 ft. 6 in. diameter, ysin. plates, 
40 lb. pressure. Having been frequently, and poorly repaired 
over Aer fire, it gave way at a scam rip, set up when last 


tched. 

Pano. 87. (Fig. 20.) July 14th, 2 killed.—Portable. The 
safety valve having been left unweighted to prevent pressure 
accumulating during the night, allowed sufficient steam to 
escape to scald or stifle some men who had laid down beside 
the boiler to sleep. As there was no guard to the lever, the 
valve raised it comghtaly over and blew out. 

No. 33. (Fig. 21.) July 14th, 1 killed, 2 injured.—Bone 
boiler, 10 ft. 6 in. high, 6 ft. diameter, bottom cambered about 
6in., shell full 2 in., bottom y; in. Being without stays, and the 
safety valve out of order, greater pressure accumulated than 
the boiler could bear. 

No. 39. (Fig. 22.) July 22nd, 1 injured.—Cornish 22 ft. 
long, 6 ft. diameter. Tube 3 ft. 6in. diameter, } in. plates, 
56 fe. pressure. The tube being unstrengthened, was too 
weak to bear the ordinary working pressure. 

No. 40. July 24th, 3 killed—Uornish, 30 ft. 3 in. long, 
6 ft. 6 in. diameter. Tube 3 ft. 6 in. diameter, ys in. plates, 
45 lb. pressure. Being short of water, the tube collapsed 


just over the bridge. : 

No. 41. (Fig. 23.) July 81st, 2 killed.—“ Galloway,” 
30 ft. long, 7 ft. diameter. Tubes 2 ft. 10 in. diameter, 3 in. 
plates, 50 lb. pressure. The right-hand furnace crown 
collapsed from atom of water. 

No. 42. August 17th, 2 killed, 3 injured—Marine. The 
boiler of a steamer exploded, but as the vessel sank imme- 
diately, no particulars have been obtained. 

No. 43. August 19th, 1 killed, 1 injured.—Cornish, 30 ft. 
long, 7 ft. diameter. Tube 2 ft. 9 in. diameter, } in., 

80 Ib. pressure. The a = a without 
strengthening rings, was too w to pressure put 
upon it, and collapsed from end to end. 

No. 44. August 24th, 1 injured.—Plain cylinder, 15 ft. 
long, 3 ft. diameter, 4 in. plates, 30 lb. pressure. Gave way 
where internally corroded, and front end and one ring of 
plates were blown away. 

No. 45. August 24th, 2 killed.—Marine superheater, but no 
particulars have been obtained. 

No. 46. (See Fig. 24.) August 25th, 6 injured.—Vertical, 
internally fired, 9 ft. h, 4 tt. 6 in. diameter, j in. plates, 
65 lb. pressure. The cam crown plate had been cracked 
in flanging, and it gave way at a covering strip put over one 
of the cracks, and imperfectly secured by rivets countersunk 
O No a7. dugust 27th, 1 Killed, 2 injured.—A cast- 

0. 47. A t ,1 killed, 2 injured.— iron cy- 
rt sarehi ig machine burst from over ag 

No. 48. September, none injured.—Cornish 
4 ft. 9 in. diameter. Tube 2 ft. 6in. di 
failed over fire, being weakened by internal corrosion. 

No. 49. (See Fig. 25.) September 4th, none injured.— 
Chimney boiler, two-tube, with a puddling furnace working 
into each tube, 24 ft. high, 6 ft. Gin. diameter. Tubes 
2 ft. 6in. diameter, } in. 46 lb. pressure. The fourth 
cross seam of one of the tubes having seam-ripped or the 
inside just opposite the shell could not be seen, and was un- 
suspected, the flue collapsed for a length of some 6 ft., 

ing at the ri seam. 

No. 50. 8S 4th, 1 killed, 6 injured.—Lancashire. 
One of six, 32 ft. long, 6 ft. diameter. Tubes average 
2 ft. 10 in. in diameter, but nearly 2 in. oval in many places, 
63 lb. pressure. The left hand flue collapsed for about one- 
third of its length, being too weak to bear the ordinary 
, owing to its elliptical shape and absence of 

g rin; 


ure. 
, 10 ft. long, 
. Tube 


nin, 

No. 51. September 7th, none injured.—Cornish, 16 ft. 
6 in. , 5 ft. 6 in. diameter. Tube 2 ft. 6 in. 
diameter, Ys in. plates, 50 1b. Being short of 
water, the plates of tube over fire became overheated, 





+8 open the ring seams. 
No. a. Bentenber eek, ? billed, 5 injured.— Cornish, 22 ft. 


long, 6 ft. diameter, 48 Ib. pressure. The tube was oval and 
unfit to carry the ordinary working pressure, and, in addition, 
being short of water, the tube collapsed at the front end over 
¢ fire. 

- No. 53. September 17th, 1 killed, 5 injured.—Plain 
cylinder, 6 ft. long, 3 ft. diameter, x in. giities, 70 Ib. pres. 
sure. t throug the manhole which was: not supported 
bya stroagthesing ring, and the round it was reduced 
by corrosion to its original thi rendering it too 
weak to bear the pressure. 

No. 54. September 23rd, 1 injured.—Cornish, 20 years 
ae ft. 6 in. long, 5 ft. Sa tin. a. Gave way 
w externally corroded an patched, and three rings 
of the shell rae blown out. . , a 

No. 55. About October 1st, 1 killed, 2 injured.—Cornish. 
16 years old, 36 ft. 6 in. long, 6 ft. 6 in. diameter. Tube 3 ft. 
11 in., § in, pan, 85 lb. pressure. The flue tube being un- 
strengthened, was too weak to bear the ordinary working 
ressure, and collapsed from end to end. 

No. 56. (See Fig. 26.) October 4th, 1 killed, 5 injured 
—Vertical, internally fired, 16 ft. 6 in. long, 6 ft. diameter. 
The firebox a way from weakness. 

No. 67. (See Fig. 27.) October 5th, 1 killed, 2 injured.— 
Plain cylinder, 18 a old, 11 ft. 6 in. long, 4 ft. diameter, 
62 lb. —— he back end resting against brickwork 
which been frequently damp, had become corroded nearly 
through, and gave way whilst steam was being raised. 

No. 58. (See Fig. 28.) October 26th, none injured.—Four- 
furnace upright, 22 ft. high, 9 ft. 6 in. diameter, } in. plates, 
50 lb. pressure. Being short of water, the plate opposite the 
neck of one of the furnaces became overheated and ruptured. 

No. 59. (Fig. 29.) October 9th, 1 injured.—Domestic. 
Wrought iron, welded, 1 ft. 5 in. wide, 1 tt. 10} high, 6} in. 
deep, } in. plates. The cocks in communication with the 
boiler being all closed, when the fire was lighted, it burst from 
over-pressure. 

No. 60, (Fig. 30.) October 26th, 1 killed, 3 injured.— 
One of three. Plain cylinder, hemispherical ends, 35 years 
old, 30 ft. long, 8 ft. 10 in. diameter, } in. plates, 18 lb. pres- 
sure. The plates were arranged lengthways, and the 
boiler gave way at a crack in one of the longitudinal seams 
in the brickwork on the left-hand side. As this crack was in 
the outside plate, it could not have been seen without re- 
moving the brickwork. 

No. 61. (Vig. 31.) October 26th, 1 injured. —Vertical, in- 
ternally fired, 4 years old, 7 ft. 10 in. high, 6 ft. diameter, 
firebox 5 ft. 6 in. diameter, 5 ft. 6 in. high, ys in. plates, 40 Ib. 
pressure. A leaking mud hole had caused the boiler to 
become short of water, and the crown plate of the firebox 
Spans ary, rent at the rvot of the flange nearly all 


round. 

No. 62. October 26th, 1 killed.—Lancashire. The right 
furnace failed from weakness, through shortness of water. 

No. 63. (Fig. 32.) October 28th, none injured.—Balloon, 
14 ft. diameter, 10 ft. high, ? in. plates, 8 lb. pressure. The 
pressure increased, while the boiler was left, to more than it 
could bear, and it rent all round at the bottom. 

No. 64. November 17th, 2 killed, 4 injured.—No particu- 
lars have been obtained. 

No. 65. November 23rd, none injured.—T wo-tube chimney, 
26 ft. high, 6 ft. Gin. diameter. One of the tubes collapsed, 
but no particulars were obtained. 

No. 66. November 28th, 1 killed.—Locomotive. The 
engine was much shattered, but no particulars have been 
obtained. 

No. 67. December 2nd, none injured.—Small horizontal, 
2 in. thick, 40 lb. pressure, burst from over-pressure, but no 
particulars have been obtained. 

No. 68. (See Fig. 33.) December 5th, none injured.— 
Marine, 10 ft. wide, 9 it. high, 9 {t. deep. Gave way where 
corroded and insecurely repaired with a cemented patch, at 
the right bottom corner. 

No. 69. December 7th, none injured.—Small vertical 
boiler, 6 ft. high, 2 ft. 4in. diameter, y; in. plates, 80 lb. 

ressure. The end was insufficiently secured and gave way. 

e boiler was unsuitable for the pressure at which it 
worked. 2 

No. 70. (See Fig. 34.) December 20th, 1 killed, 8 injured. 
—Multitubular, 12 ft. long, 4 ft. 6 in. diameter, ? in. plates, 
76 lb. pressure. Gave way where corroded at the back 
bottom plate. ‘ 

No. 71. (See Fig. — December 28rd, 1 killed, 9 injured. 
—Cornish, 16 years old, 18 ft. long, 5 ft. diameter, } in. 
plates, 50 lb. pressure. Gave way in the bottom, at a plate 
externally corroded. : 

No. 72. December 23rd, none injured.—Small vertical, 
10 ft. 6 in. high, 4 ft. 6in. diameter. The firebox collapsed 
from over-pressure, — somewhat reduced by corrosion. 

No. 73. (See Fig. 36.) December 27th, 1 killed, 4 in- 
a cast-iron — _ Gave way from over- 
pressure, caused circulating pipes. 

No. 74. (See Fe. 87.) December 28th, 1 Filved, 2 injured. 
— Domestic cast-iron boi Gave way from over-pressure, 
7 teen . 

No. 75. December 30th, 1 injured—Domestic. Burst 
from over-pressure, caused by Hessing of the circulating 


rie. 76. December 81st, none injured.—Domestic. Burst 
from over-pressure, caused by freezing of the circulating 
pipes. 

Forts Rourp Coroens.—Eight large forts are in course of 
erection round Cologne. They are approaching completion— 
indeed, three are almost finished. 


InTeRcoLoytat Rattway.—The train service of this line 
Pay ag oo waged extremely severe weather. Trains from 
St. John to ifax were discontinued for two nights, and 
on a third night the line was snowed up at Amherst. Snow 
drifts on the Cobequid mountains, to provide against 
which great snow-sheds were built, are among the most 
serious troubles with which the Intercolonial has to contend. 
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PNEUMATIC TRANSMISSION.* 
No. 1X 

HAVING now completed the investigation of the 
most economical means of producing the motive 
power for propelling the trains in the pneumatic 
tubes, and having inquired successively into the 
various modes of obtaining that power, we may 
turn to the examination of the whole question under 
another aspect. y 

Compressed air is the agent employed for giving 
motion to the trains, Let us compare this operation 
with other efforts of traction. 

On an ordinary road a tractive force represented 
by 1, hauls aload of 30, so that the ratio between 
these twois xs. On a railroad, with a gs of, 
say, 30 miles an hour, the ratio is 745, whilst on a 
canal it rises to t¢@55. We have also the means for 
ascertaining the ratio in the case of pneumatic trans- 
mission. 

To commence a journey with a pressure of 17.71 in. 
and to conclude with a pressure of 7.48 in., is 
equivalent to working with a mean pressure of 


17.71 +7.48 12.60 in., corresponding to 6.20 Ib. 


per square inch, or 31 lb. on the 5 in. area of the 
piston of the train. This quantity represents then 
the tractive power, and as the average weight of 
a train, composed of ten cylinders, is 8.75 lb., the 


ratio is a7; _or between 3 and 4, As compared 


with the results of tractive effort above given, the 
result obtained in the — tube is utterly 
insignificant. The speed obtained also is low in 
comparison with those on a railway, yet the work 
performed on the latter is 300 or 400 to 1 per trac- 
tive unit than on the former. 

Let us examine this question somewhat carefully. 
With the 31 1b. above mentioned on a journey of 
say 1000 ft., 31,000 foot-pounds of work would be 
expended. This work is absorbed by the following 
resistances. 

1, The friction of the train, 

2. The train acceleration=$ of the product of the 
mass, multiplied by the square of the speed. 

3. The air acceleration. 

4. The resistance of gravity. 

h. The friction of the air. 

Considering these causes separately: - 

1. The Train Resistance—We may assume that 
the angle of friction has been ascertained, that is 
to say, the angle at which the train would begin 
to slide in the tube by its own weight, and that 
this angle is 30 deg., the force required to over- 
come the friction would be P x sin. &, where P is 
the weight and @ the angle of friction: in the case 
under consideration this would be 8.75 x sin. a= 
4.375 lb., or during the journey of 1000 feet, 4375 
foot pounds. 

2. Train Acceleration.—This as already stated is 
equal to half the product of the mass, multiplied by 
the square of the speed. We may assume an average 
velocity of 36 ft. per second, and thus the resistance 
equals $mv , where m is the mass equal to the 
weight p divided by g the accelerating force of 
gravity. In the case under consideration this equals 

10 36°=202 foot-pounds. 
32 x2 
3. The Air Acceleration. —To ascertain this the same 


formula 4 m Pa v? applies, where P represents 


the weight of the air filling the tube. The volume 
for a length of 1000 ft. being 35.6 cubic feet, the 
weight of air at the mean pressure in the tube would 
be 4.05 lb., so that this element represents 15 foot- 
pounds. 

4. The Resistance of Gravity.—This is an item of 
very small importance, because the tubes are laid 
almost horizontal. However, not to neglect it, we 
may suppose that in the whole length of 1000 ft. 
there is a difference in level of 10 ft., and taking the 
weight of the air and that of the train we have 

4.05 + 8.75 x 10=128 foot-pounds. 

5. The Friction of the dir.—This has to be arrived at 
by deduction, since we do not possess the data for 
ascertaining it with accuracy. 

Totalising the amounts already obtained, we have : 

4375 +202 + 15 + 128=26,280. 
The total amount of work expended is, as we have 
seen, 31,000 foot-pounds, so that26,280 foot-pounds 
are absorbed by the friction of the air. I1t is in 
effecting a reduction in this enormous loss of power 
that much remains to be done, 





* See ante page 135. 


The method of working by vacuum is subject to 
an investigation analogous to the foregoing. We 
need not therefore consider it. 

We will now proceed to consider the actual work- 
ing of the system in Paris, taking first the central 
station O Fig. 93. The boxes forming the train are 


Fig.93 
A 27 \ 





¥ we 
@- wane gee oe 


made up, an addressed label being added to the por- 
tions.intended for each office, the connexion with the 
tube is made, the train inserted, the air admitted, and 
the circulation commences, From eight o’clock in 
the morning the whole of the system is in constant 
activity. 

On the closed polygons of the réseax the trains 
are worked alternately in each direction for three 
months, Any obstruction of the tube is thus 
avoided which may arise from the deposit of dust, 
moisture, dirt, &c. In winter the trains always 
arrive more soiled than in summer, the air furnished 
to the tubes, from the station being heated, deposits 
the vapour with which it is saturated in passing 
through the tubes, which are at a lower temperature, 
This inconvenience is removed to some extent by 
establishing the air reservoirs in cellars, or other 
suitable places with a low temperature. 

Let us follow the train which has quitted O, and 
is now arriving at the station 8, with a noise like the 
gallop of a horse. We find in front of the train a 
box containing the despatches to be distributed 
within a limited circle around this station, and those 
to be sent forward to the stations 6, 7, 10,9. We 
exchange this box for another containing the des- 
patches collected at station 8, or at 6, 7,10, 9, which 
the previous train of the r¢seax G has brought here, 
and then sent forward in the 8-11 line, the complete 
train which continues its route to be ially un- 
loaded and reloaded incessantly. In order to secure 
order in the distribution, a careful system of number- 
ing is adopted for each station. To effect this more 
conveniently a series of stamps of various natures 
are employed with good results. 

The train service is controlled by means of the 
official instructions relating to the actual times of 
arrival and departure, which are compared with 
the time tables giving the periods of the dif- 
ferent journeys. ‘The time table and the plan of 
the réseau are hung upon the wall at the station. 
The following is an extract from the table for 
the réseaux P and G (Fig. 94). Only the times of 

H:7% 


24 
D 





H5d 


departure are given, and from these the time of 
arrival isdeduced. By means of the formula H+ z, 
where H is the time of departure from the central 
station, and z a constant time for each bureau, the 





or, inversely, he can find the number of the first 
train which can take a despatch left at the station 
at a known time, Of course the clocks of all the 
bureaux must accord exactly, and this is effected 

y by means of electric communication through 
the whole series, é’ 

We quit the station 8, at the moment when the 
two trains 8-1] and 8-6 are des; and we pass 
on to station 12 (Fig. 93). réseaux P, E, 
and D centre here, and the station itself is of high im- 
portance, from the fact that it is the centre of a b 
commercial quarter. The mode of working is wo: 
examination. On one side are the clerks, re- 
ceiving despatches, and the money for the same, on 
the other, more are busied with the preliminary 
preparation. At a given signal the packets are 
closed, for the train cannot wait, Now the proper 
operators, who control the apparatus, receive the 
three trains, 11-12, 28-12, 18-12, and effect the 
necessary transfers and operations already described. 

If, for example, a despatch has been left at 9 h. 
35 m. A.M. in station 10 for a coi ndent living 
in the district served by station 18, the message is 
sent by the train No. 7 leaving the central station at 
9h. 30 m. A.M,, and which quits station 10 at 9 h. 
37 m.* The“ omnibus-box” of the réseau G leaves 
it in station 8 at 9h. 41.5m. The train No. 8 takes 
on the m at 9 h. 47.5 m. in the omnibus box 
of the réseau P, and it arrives at 9 h. 51.5 m. at 19. 
There we see it placed in the omnibus box of the 
réseau D, and at 9 h. 54 m. it reaches 18. Fifteen 
minutes later, and the delivery at the house of the 
recipient has been made. 

It is almost unn to observe that the town 
orighanl po honnedin bp bobeuion A bantpematy 
oO ps in e sender. x i 
devoted to this p S fires a of pos gree 
ra is otra at all the er or a removal or 

eposit of the messages. system of marking in- 
dicates with the ar clearness the mal the 
receiving stations, and this removes all but the 
smallest chance of accident, and reduces the time of 
the stops to a minimum, Moreover, electric 
are constantly exchanged between the stations at 
the departure, and on the arrival of the trains, so 
that mistakes very seldom occur, 

Over short distances acoustic signals may be 
transmitted through tubes of small diameter by 
means of a very small pressure. A well-known and 
good system is that which we illustrate in the ac- 
companying diagram, Fig. 95. A tube ¢ ¢ transmits 





the effect of the pressure exerted by the hand on a 
rubber ball P placed at the departure end of the 
tube, The receiver A is inflated, and the side 54 raises 
the striking movement de f, which actuates the 
hammer g, and strikes the bell. If the ball is made 
some 2$1n, or 23 in. in diameter, and is connected 
with # lead pipes, signals can be freely transmitted 
over a distance of 800 ft. This little apparatus is 
thus really a telegraphic instrument. Several good 
applications have been found for it by the inventor, 
in utilising the transmission of motion to a distance. 
We have already illustrated the form of the 
telegraphic despatches of the French Administration 
(see Fig. 32,. page 353 of our last volume). The 
sheet of paper folded in four is placed in an en- 
velope on which the receiver's address is written. 
Now hye ~ a = loss of time is cam 
sioned, and not unfrequently despatches are wrongly 
addressed and oe Various modes have been 
proposed to remove these inconveniences, amongst 
others the ingenious idea has been suggested of 


*It must be borne in mind that the duration of a ttip one 








attendants can easily ascertain the moment at which 


,any train, of which the number is known, will pass, 





kilometre in length is 1.5m, and the stops at the station 
m, : ‘ 
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folding the despatch in such a way, as to place that 
on a yea contains the address outside. 
Genganerouitye, enktiem at peatiiiipal in- 
t envelope, thus all possibility of in- 

correct uaer aa their inconvenient conse- 
oo would be avoided, Unfortunately it is 
ifficult to find a paper combining sufficient trans- 
parency and strength, through which the address 
written on the a can be read. Another plan 











has also been indicated. The form on which the 
tch is to be written is arran, beforehand so 
that it can be folded always with the address outside. 
Fig. 96 shows the form open and folded, the 
Adresse 
jo SaseeOemocccechescecece ¢ 1000000geeecesGeeeseeeeocn cect coanauase 2 
Iudicatins| Bureaw de Indications 
de Savice de Service 
196n6s cocaned nnn Ser rer nro y | 
Avis Avis 
Texte 
3 
Fig.96. 




















. S SS SS . . 
numbers ne the order in which the folds 
should be made. It is necessary to place a wafer at 
a, which completely closes the message. 

It would easy, and wae Armee are to 
employ a folding machine at central stations, 
where the number of messages that have to be folded 
in the intervals of the trains is very great. Folding 
machines are employed with great success in the State 
tobacco factories, and—more —_ the present 
question—the capacity of envelope folding machines 
is well known. Still another system may be men- 
tioned. A large proportion of the are not of 
a private and confidential nature. For all such de- 
spatches ordinary postal cards are admirably suited. 





AIR ENGINES. 

1. “ Economy of fuel” is the ery of the day. The 
sudden rise in the price of coal seems to have done 
at once what scientific engineers have been trying 
for years—with only moderate success—to do ;— 
onienet users of steam power to a consciousness 
of the terribly wasteful manner in which they are so 
often working, and of the value of the fuel which 
they are persistently throwing away. Of the various 
means of economising fuel by improving the design 
of engines and boilers—by working expansively, 
compounding, heating feed water, and so on—we 
have constantly occasion to s in these columns, 
and will no doubt have to do so just as constantly 
in the future as in the past. All competent engineers 
are now more or less familiar with both the theory 
and the practice of these things. With the same 
object of economising fuel (in addition, sometimes, 
to other real or fancied advantages), more radical 
changes have, however, often been proposed, most 
of which include the substitution of some other fluid 
in whole or in = for steam, as for instance in 
‘* gas” engines, ‘* binary vapour” engines, and “air” 
engines. About these things ‘ practical” engineers 
are apt to care little (and sometimes, we must say, 
know less), contenting themselves with the idea that 
whatever value they may have on paper, they have 
none in brass and iron, and with a general belief 
that the steam engine cannot be superseded by any 
such ‘‘ notions.” ‘They are only confirmed in their 
philistinism by the fact that the only complete in- 
vestigations of the action of such machines are to 
be found in scientific treatises, necessarily enveloped 
in a cloud of mathematical symbols. Too often, 
unfortunately, the ignorance is not confined to out- 
siders, but even the inventors themselves glso seem 
to have had only a superficial acquaintance with the 
principles upon which the success of their inventions 
de and in some cases, as we shall see, have 


persistently violated 
2. The substitution of another fluid for steam is, 
however, a matter too important in reference to the 


economy of fuel to be left untouched by practical | corresponding to the point at which a perfect 


men, in whose hand the attainment of the economy 
so frequently lies. This is none the less true that 
no me substitution has as yet been satisfactorily 
carried out; it would be true even if the substitu- 
tion could not be carried out, for when a thing has 
been much talked about and experimented on, it is 
scarcely less important to know that it is useless than 
to know that it is useful. The knowledge, based on 
rational grounds, is the really important thing in 
both cases, if it is desired on the one hand not to 
waste time in useless speculations, and on the other 
not to slight matters which are capable of bearing 
important practical fruit. Keeping this in view, it 
is our object in the present series of articles to con- 
sider the application of heated air to driving en- 
gines, air being certainly the most promising of the 
various fluids by which it has been proposed to 
supersede steam. We intend to give a popular 
statement of the theory and construction of the 
principal types of air engine, of the relation in 
which they stand to the absorbing economy-of-fuel 
question, of their comparative advantages and dis- 
advantages over steam engines, and of the inherent 
difficulties which have to be overcome before they 
can be expected to be commercially successful. 

3. Without establishing at the outset a clear 
understanding with our readers, we could not hope 
to carry them with us in considering a subject which 
will require somewhat close attention and a thorough 
comprehension of the terms employed. As we wish 
to put the matter in a form which will be intelligible 
to all, it will therefore be necessary for us to go over 
at the commencement ground that will be already 
familiar to the student, and which may be in some 
respects considered elemen We shall at the 
same time have to leave untouched some of the more 
difficult points connected with the subject, as these 
would involve the use of mathematical processes out 
of place in popular papers, We expect to be able, 
however, without the use of any processes requiring 
more mathematical knowledge than is involved in 
= algebraical equations, to treat the subject 
with sufficient completeness for the explanation and 
elucidation of the various matters alluded to in the 
last ph. 

4. We have chosen the name “ air engine” rather 
than the American “ caloric engine,” as heing pre- 
ferable for several reasons. e word ‘ caloric” 
is closely associated with the material theory of 
heat, and is objectionable on this ground alone. 
But waiving this point, a steam engine has an equal 
right to the title “caloric” engine with a machine 
worked by heated air; in both the useful effect is 
solely due to the transformation of heat into me- 
chanical sae Ne steam in the one case and the 
air in the other being merely convenient media 
through which to effect that transformation. To 
call an air engine, therefore, a heat, or “ caloric” 
engine par excellence, is merely calculated to create 
confusion, and, as a matter of fact, has already 
created a good deal of confusion, of which one 
2 ger was seen in the American newspapers 
which advertised caloric as a new motive power, 
destined to supersede steam! 

5. An air engine, then, is a machine in which air 
is employed as the medium through which the heat 
developed by the combustion of certain fuel can be 
transformed into work. Before proceeding to the 
consideration of the laws which govern this trans- 
formation by means of any particular medium, it 
will be necessary first to notice some of the condi- 
tions which belong to heat engines in general, of 
which air engines are only a particular class. Every 
heat engine must work between two temperatures, 
a higher and a lower, and these are called the 
‘limits of temperature” for that engine. In a con- 
densing steam engine, for instance, the higher limit 
is the temperature of the steam in the boiler, and 
the lower limit that of the water in the condenser. 
The number of de between these limits for 
any engine is called the ‘range of temperature” 
for that engine. Thus the range of temperature of 
a@ condensing engine working at 501b. pressure 
above the atmosphere is about 196 deg., or from 
102 deg., to 298 deg. Fahr. It will be seen at once that 
the range of temperature, or difference between the 
limits of temperature, is the same whether the tem- 
peratures be given on Fahrenheit’s scale, or on the 
scale of absclute temperature, In these papers it 
will be more convenient to express temperatures in 
the latter way, for reasons which will hereafter 
appears our readers will therefore bear in mind 

t absolute temperatures are temperatures reck- 
oned from a zero, known only by calculatior, 








gas would lose its elasticity, and this point may be 
taken with sufficient accuracy at 461 deg. below the 
zero of the Fahrenheit scale. Degrees on that 
scale can thus be changed into degrees of absolute 
temperature by adding 461 deg. to them, as 212 deg. 
Fahr. = 673 deg. absolute, &c. 

6. From the illustration which we have given of 
the limits of temperature in a steam engine, which 
in this respect is similar to an air engine or any 
other heat-motor, it will be seen that the working 
fluid receives a certain amount of heat from some 
source external to itself at or about its highest limit 
of temperature, and also that it rejects or throws 
away into some body external to itself (as the water 
in the condenser), a certain amount of heat at, or 
about its lowest limit of temperature, and further, 
that between these two operations it transforms a 
certain amount of heat into work. Now it is ob- 
vious that unless the lowest limit of temperature 
could be reduced to 0 deg. absolute, a certain 
amount of’ heat must be rejected, untransformed 
into work, for we have defined the limits of tempe- 
rature as the limits between which work is done. 
But it is clearly impossible to reduce the lowest 
limit to zero, and a certain amount of heat must 
therefore necessarily be rejected, corresponding to 
the temperature between absolute zero and the 
lowest working limit, If we define the effcie 
of an engine as the ratio borne by the work done 
by it to oe mechanical iy agg of the whole heat 
communicated to it, we have now got far enough 
to see that a heat engine has attained its maximum 
efficiency when it transforms into work the whole 
heat corresponding to its range in temperature, and 
rejects untransformed only that heat which, as 
above explained, it must msecessarily reject. The 
heat used and the heat rejected are of course 
together equal to the whole heat received from the 
furnace or other source of heat. 

7. The science of thermodynamics, however, en- 
ables us to go further than this, and the following 
are the most important deductions from its laws 
which bear upon the efficiency of heat engines. To 
give the proofs of the truth of these deductions 
would be out of place here; they will be found 
treated at length in most recent works on the theory 
of heat. The maximum amount of heat which can be 
transformed into work by any heat engine (as a steam 
or air engine, &c.), dears the same proportion to the 
total heat given to the working fluid, as the range of 
temperature of that engine bears to its pens limit of 
temperature, and this law holds equ good for 
all fluids whatever. Thus if an engine be working 
(like the steam engine we formerly supposed) be- 
tween 759deg. and 563deg. absolute (or 298 deg. 
and 102 deg. Fahr.) the fraction of the heat com- 
municated to it which it is able to transform into 


work is equal to the fraction oe (or other- 
wise 298—102)  vhich in this case is .258. This 


759 

fraction is called the mazimum theoretical efficiency of 
the fluid in the engine under consideration, and in 
order that it may be possible for the engine to attain 
this efficiency i¢ is necessary that the whole heat re- 
ceived by the fluid should be received by it while it is at 
its highest limit of temperature, and the whole heat 
rejected be rejected while it is at its lowest limit. From 
this it will. be evident that the fluid must be 
raised from the lower to the higher limit without 
communication of heat from without, and lowered 
again through the same range without rejection of 
heat. The mode in which this is usually done will 
be afterwards explained. An engine capable of 
fulfilling these conditions, and therefore capable 
also of attaining its maximum theoretical efficiency, 
is called a “‘ perfect” engine, and this name is used 
whether or not the particular engine under con- 
sideration actually attains that efficiency. 

8. It will be evident from the last paragraph that 
the larger we can make the range of temperature in 
any engine in — to its highest limit—that 
is to say, the hig er we can raise the one limit of 
temperature, and the lower we can depress the 
other—the greater will be the proportion of the heat 
received from the fuel which we shall be able to 
transform into work, and the less will be the weight 
of fuel which will have to be consumed to produce 
any given quantity of work. Practically, however, 
the lower limit is fixed for us at the ———— of 
the water in a condenser, or about 100 deg. Fabr., 
and therefore the raising of the other limit is the 
only way open to us for increasing efficiency, and 
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here we arrive at the source of the principal advan- 
tage which air possesses over steam as a heat-trans- 
forming medium. With ordinary steam, receiving 
heat only when in contact with water, every tem- 
perature is accompanied by a certain pressure ; this 
pressure increases much faster than the temperature, 
and considerations of safety therefore prevent the 
higher limit being raised to any great extent. Thus 
300.deg. Fahr. corresponds to an absolute pressure 
of 67 lb. per square inch, while 400 deg. Fahr. cor- 
responds to 250 1b. per square inch ; increasing the 
temperature by 33 per cent. nearly quadruples the 
pressure. When superheated steam is used, or 
steam to which additional heat is communicated 
when it is no longer in contact with water, the diffi- 
culty is to some extent overcome, but various con- 
siderations, into which we cannot here enter, pre- 
vent the practice of superheating steam being 
carried to any large extent. With air, however, as 
it is a permanent gas, the case is entirely different— 
with it the pressure and temperature are quite inde- 
pendent of each other, and may be made to assume 
any relations which we please. We can, therefore, 
while keeping the working pressure at any required 
point, increase the upper limit of temperature to any 
degree short of that which will exercise an injurious 
influence upon the materials of which the machine 
is constructed, and can in all cases raise it to a tem- 
perature which would correspond, if steam were the 
fluid used, to a pressure far in excess«of any whieh 
could, according to our present ideas, be-safely em- 
ployed. It may also be noticed here thatvan ex=' 
plosion of air under pressure would probably be un- 
attended with many ofthe serious consequences of 
a steam explosion, partly because the air; though 
hot, would not scald; and ‘partly ‘because much of 
the violence of an en of: steam seems to be 
due to the water suddenly flyimg into vapour when 
the pressure upon it is reduced by the rupture of the 
boiler, a state of things which has no analogy in the 
case of air. 

9. In connexion withthe'subject of pressure and 
temperature in an air engine, it cannot be too dis- 
tinctly borne in mind that'while its efficiency (as- 
suming the engine to be “‘perfect”)—that is the 
relation between the work done and the heat ex- 
pended—depends so/e/y upon “its ‘limits of tempera- 
ture, the actu] amount of work done depends upon 
the pressure whith is used in it. Thus two air en- 
gines may work between the same limits of tempera- 
ture, and have therefore the same effici » but if 
they are of the same size, and:one works with double 
the pressure of the other, the former will’ exert 
double the power of the latter (of course using 
double the fuel); while if they are to exert the 
same power one must be double'the size of the 
other. 

10. Economy of fuel, it will now*be understood, 
depends (ceteris paribus) solely upon the efficiency 
of the fluid in the engine,* and it is evident that if 
the actual efficiency of air engines can be made to 
bear the same ratio to their maximum theoretical 
efficiency that these two quantities bear to each other 
in the case of steam engines, the air engines will use 
much less fuel in proportion to their power. How 
far this has hitherto been the case in practice we 
shall see as we proceed, 

(To be continued.) 








PRINCIPLES OF SHOP MANIPULATION 
FOR ENGINEERING APPRENTICES. 
By J. Ricuarps, Lonpon. 

(Continued from page 179.) 

MILLING. 

MILLING relates to metal cutting with ‘serrated 
rotary cutters, and differs in many respects from 
either planing or turning; the movement of the 
cutting edges can be more rapid than with tools 
which act continuously, because the edges are cooled 
during the intervals between each cut; that is, in 
a milling tool with twenty teeth, any tooth or edge 
taken singly acts only from a fifteenth to a twentieth 
part of the time, and as the cutting distance or time 
of cutting is rarely long enough to generate much 
heat, the speed of such tools may be one-half 
greater than turning, drilling, or planing tools: 
Another distinction between milling and other tools 
is the perfect and rigid manner in which the cutting 
edges are supported; they are short and blunt, 
besides being carried on short rigid mandrils. A 
result of this rigid support of the tools is seen in 
the length of the cutting edges which can be em- 





* If the conditions are not the same, however, the effi- 
ciency of the furnace requires also to be taken into account ; 





this will be spoken of in its proper place. 


loyed ; which are sometimes 4 in. or more in length. 

tis true the amount of material cut away in mil- 
ling is much less than the edge movement will in- 
dicate when compared to turning or planing tools ; 
yet the displacing capacity of a milling machine 
exceeds that of either a lathe or a planing machine. 
Theoretically the cutting capacity or the displacing 
capacity of any metal or wood cutting machine, is 
as the length of the edges multiplied into the speed 
of their cutting movement; a rule which applies 
very uniformly in wood cutting, and also in metal 
cutting within certain limits; but the strains thai 
arise in metal cutting are so great that they may 
exceed all means of resisting them either in the 
material acted upon, or in the means of supporting 
tools, so that the length of theveu edges is 
limited. In turning chilled rolls in Pittsburg, tools 
to 6 in. wide are used, and the effeet.produced is as 
the length of edge; but the depth of the cut is 
slight and the operation is only possible because of 
the extreme rigidity'of the pieces turned, and the 
tools being supported without movable joints as ina 
common lathe. 

Under certain conditions a given quantity of soft 
iron or steel may be cut away at less ex! by 
milliig than by any other process to produce the 
same’result, and with greater accuracy. 

A milling tool with twenty edges, should represent 
as much wearing capacity as a like number of 


separate tools, and may be said to equal twenty | i 


duplicate tools ; hence, in cutting grooves, notches, 
or similar work;‘a milling tool is the equivalent of 
a large number of duplicate single tools, which 
eannot be made nor set’ with the same truth, so that 
milling secures: accuracy and duplication, which is 
often more important than speed. 

As milling is less expensive than planing’ ‘or 
turning, the question arises, why not mill all surfaces 
which can be prepared in this manner? Any one 
skilled in s manipulation will atsonce answer 
that the eost of milling tools exceeds that of other 
tools in a’di ‘that will in most ¢asés what 
can be gained in speed; some of the ities of 
milling tools may be noticed: as follows : 

1. Solid milling tools consist of a number of edges 


which must retain the same relative ee ; there 
being no independent'adjustment of edges they 
are combin one piece; and each edge stands 


precisely at thé: samevdistancefrom ithe axis of 
rotation; this makes a milling tool a ‘piece of 
finished mechanism, with accuracy in all of its 
parts, and’ something very different from a en 
or planing tool, which may be roughly shaped an 
ground to an edge, without any care except as to 
temper and shape of the cutting point: 

2. Solid milling tools consist of @ large number 
of edges, each one of which may besaid'to depend 
on all the rest; the derangement of one: dis- 
abling all, for as soon as a age edge b the 
next in order will have a dotible duty to perform, 
and when this one breaks, which will soon occur, 
the next edge will have a triple work to do, and so 
on, so that a milling tool as a whole is dependent 
upon the endurance of each edge or tooth. Itis 
a reversal of the old adage that “ union is strength,” 
for in this case union is weakness. 

These conditions limit the use of milling tools to 
a certain class of work, where the material is clean 
and soft, and when duplicate pieces are to be made. 
It is evident that where there is danger of injury to 
tools by sand, ‘‘hard pins,” or any foreign substance 
in the material, milling may become an expensive 
process. Duplication is in most cases the greatest 
gain effected by milling; by examining the millin 
tools in use in an engineering establishment it wi 
be found nine-tenths of them are directed to dupli- 
cation, such as cutting grooves of uniform width, or 
forming pieces that have the same profile, such as 
the teeth of wheels. 

Much of the expense of maintaining milling tools 
is obviated by using detachable cutters, which may 
be replaced when injured and also be removed for 
sharpening ; but such a construction of milling tools 
is possible only when they are of large size and 
when but’ narrow edges are required, Machines 
arranged with detachable tools, and with the plane 
of rotation parallel to the face of the. material, 
are now constructed, and for many purposes exceed 
the performance of reciprocating planing machines, 
The most extensive experiments that have come 
within the writer’s notice are the milling ma- 
chines. employed at Crewe, for cutting: away the 
crank slots in locomotive axles, by which the work 
is “‘ roughed out” at a rate that far exceeds the 

‘ormance of any machine employing but a single 

1. ‘The catters are so arranged that the sum of 





their cutting action is equal to several tools acting: 
continuously, as in turning. 

In the manufacture of small arms, sewing ma- 
chines, and like articles, where the material is always 
of the best, and where the work is mainly a duplica- 
tion of pieces, milling can be applied with great 
success, especially on work made from steel which 
is free from hard spots, and may be rendered soft by 
annealing. 

Milling machines, as a class, are among those 
which admit of endless modificatian in their arrange- 
ment, especially in the means of holding and pre- 
senting material. The essential parts of such ma. 
chines are a rotary spindle to carry the milling 
tools, and a traversing platen to hold and feed the 
material, with an adjustment of the tools to and 
from the face of the platen. 

As there will be nothing gained by following out 
the details of construction in milling machines, and 
nothing but what will be at once understood by a 


‘learner when he sees milling machines in operation, 


the matter is left here with the following sugges- 
tions: The mind of a learner should be so trained 
as to form careful estimates of the various methods 
of finishing work that comes under notice ; whether 
it should be planed on a shaping, slotting, or planin 
machine, or milled ; whether holes should be * chu 
bored,” or bored with a bar. Most operations in 
fitting can be performed in different ways, but there 
is only one which is best, and to at once select a 
proper process in each case can only come from a 
thorough acquaintance with the principles of tool 
action. 
SCREW CUTTING, 

Processes for cutting screw threads and the tools 
employed for this purpose, constitute a separate class 
among the: of a fitting shop, and it 
is considered best to notice them separately. 

Screw cu ‘ig divided into two classes, one 
where the b orpieces to'be threaded are sup- 
vetdenly of the Teele as the So a . 

of their | at the cutting edges, 
called chs ; the other process is where in blanks 
have no support, and are guided only by dies 
or cutting ' 

The first of these a includes all threading 
processes performed onlathes, whether with a single 
tool, or by dies carried positively by the slide rests, 
"Tha cceeal - 

The ineludes what is called threading in 
America and screwing in England. Machines for this 
eg consist ssentially of devices to rotate either 
the blank to’be eut or the dies, and devices for hold- 
ing and presenting the blanks to the dies, 

Chasing ‘produces screws true with respect to their 
axis, and is ‘the «common process of threading all 
screws which are'to have a running motion in use, 
either of the screw itself, or the nut. 

Die-cutting produces screws which may not be 
true, but are still sufficiently accurate for most uses, 
such as in clamping and joining together the parts 
of machinery. 

Chasing operations being lathe work, and involy- 
ing no principles not y noticed, what is said 
further will be in reference to die-cutting or bolt- 
threading machines, which as simple as they may 
appear to the unskilled, involve, nevertheless, many 
intricacies which will not appear upon superficial 
examination. 

Screw cutting machines may be divided into 
modifications as follows: (1) Machines with run. 
ning dies mounted in what is called the head; (2) 
Machines with fixed dies, in which motion is given 
to the rod or blank to be threaded ; ®) Machines 
with expanding dies which open and release the 
screws when finished without running back; (4) 
Machines with solid dies in which the screws have 
to be withdrawn by ing the motion of the 
driving gearing, making four different types. 

If these various plans .of arranging screw-cut- 
ting machines had reference to different kinds of 
work it might be assumed that all of them were 
correct, but they are as a rule all applied to the 
same kind of work, hence it is safe to conclude that 
there is one arrangement better than the rest, or 
that one is right and the others wrong ; a matter 
which may in some degree be determined by follow- 
ing through the conditions of their use and applica- 
tion. 

Eeerten & ares motion of the dies or of the 
blank there are the following points which may be 


noticed. 
If dies are fixed, the clamping mechanism to hold 
the blank has to run with the spindle and the blank. 





Such machines must be stopped while fastening 
the blanks, Clamping jaws are usually as little 
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CENTRIFUGAL PUMPING ENGINE. 


CONSTRUCTED BY MESSRS. J. AND H. GWYNNE, ENGINEERS, HAMMERSMITH. 


suited for rotation as the dies would be, if carried 
on the spindle, and generally afford more chances 


for obstruction and accident ; to rotate the blank, | 


it must, when long, pass through the driving 
spindle, because machines cannot well be made of 
sufficient length to receive long rods. 

In machines of this last class which revolve the 
blanks, the dies have to be opened and closed by 
hand instead of the driving power, which can be 
apg a for the purpose when the dies are mounted 
in the running head. 

With running dies blanks may be clamped when 
rn a is in — as the blank does not 
revolve it may, when long, be rted in any 
temporary manner; the dies pe 9 opened and 
closed by the driving power also, and no stopping 
of the machine is necessary, so that severa 
vantages of considerable importance may be gained 


by mounting the dies in a running head, a plan which 


has been generally adopted in late years by the 
principal machine tool makers. 

In respect to the difference between e ding 
and solid dies, it consists mainly in the time re- 
quired to run back, and in the additional mechanism 
required to reverse the motion of the driving 
spindle when solid dies are employed. apes 7 | of 
size is within practical limits insured by solid dies, 
but they are — liable to deran we ary! less 
easy to repair than expanding or independent dies. 

The main @iferenee betwonn solid and expanding 
dies, aside from the precision required in adjusting the 
latter, consists in the firmness with which the cuttin 
edges are held. With a solid die, the edges or tee 
— combined in one solid piece, are firmly held 
in a fixed position, while with dies their 
position has to be maintained by mechanical devices 
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| which are liable to yield under the pressure that 


| arises in cutting. The result is, that the precision 
with which a threading machine with movable dies 
will act, is dependent upon the strength of the 
| “abutment” behind the dies, which should be a 
hard unyielding surface with as much area as 
possible. 

Connected with screw dies, there are various 
problems, such as a clearance behind the cutting 
edge; whether an odd or even number of edges are 
best; how many threads require to be bevelled at 
the starting point, and many other matters about 
which there are no determined rules. The diversity 
of opinion that will be met with on these points, and 
in reference to taps, the form of screw threads, and 
80 on, will convince a learner of the intricacies in this 





| 


apparently simple matter of cutting screw threads, 
(To be continued.) 








CENTRIFUGAL PUMPING ENGINE. 

We have in this journal frequently advocated the em- 
ployment on shipboard of independent centrifugal pumping 
engines for circulating the water for surface condensers, 
| and some of the catastrophes which have recently occurred 
| at sea have supplied evidence in favour of the views we 
| have expressed. The centrifugal circulating pumps have 
many advantages. In the first place they afford the means 
of readily adjusting the quantity of the condensing water to 
any desired amount. It is true that this can also be done 
with pumps worked from the main engines, either by 
throttling the suction, or by providing a bye-pass, so that 
| a portion of the water delivered by the pump is returned to 





| the suction instead of passing into the condenser; but both | 


| these modes of adjustment are open to objection. Thus if 
| the suction be throttled the pump only partially fills, and 


| 


| 
cessive in proportion to the work done. 
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The most valuable feature of the independent circulating 
engines is, however, the aid they afford in cases of leakage. 
If ordinary circulating pumps are made to draw from the 
bilge they can only be made’ effective by working the main 
engines, and circumstances may—and do—occur in which it is 
difficult to maintain sufficient steam to keep the main engines 
going at full speed. The independent circulating engines 
on the other hand require but little steam to work them, and 
they may thus be kept in full operation under circumstances 
which would preclude the main engines from being worked 
at all. 

In the navy separate centrifugal pumps and engines for 
circulating water in surface condensers have long been regu- 
larly used, and we are glad to find that the practice is 
making steady progress in the mercantile marine. In 
connexion with this matter we now illustrate a centrifugal 
pumping engine for use on shipboard constructed by Messrs. 
J. and H. Gwynne, of Hammersmith, a firm who have paid 
considerable attention to such engines, and who have now 
supplied them to nearly 100 ships belonging to English and 
foreign owners. As will be seen from the view given, 
the engines are vertical, the whole arrangement taking up 
but a small amount of room in the ship. The pump has 
10 in. suction and discharge pipes, and a gun-metal disc 
8 ft. in diameter. It will discharge from 1800 to 2000 
gallons per minute against a head of from 15 ft. to 20 ft., 
the maximum speed being 240 revolutions per minute. The 
cylinders are 8 in. in diameter with 8 in. stroke, and one 
cylinder is large enough to drive the pump, so that in case 
of accident to one the other can at once be coupled up 
and set to work. The engines exhaust into the main con- 
denser, and the whole arrangement is very neat and sub- 
stantial. 

Considering the invaluable aid which such pumps are 
capable of rendering on shipboard in the event of leakage, 
we can only hope that their use may soon become general ; 


shocks ensue during the delivery stroke, while if a bye-pass | and we trust that recent events may be the cause of 
be employed the power required to drive the pump is ex- | pen = shipowners pay to this important subject the 
atten’ it deserves. 
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BROADWELL’S BREECHLOADING ORDNANCE: NAVAL AND MOUNTAIN GUNS. 


We publish two further examples of breechloading 
ordnance manufactured by Mr. L. W. Broadwell, at his 
ordnance works in Carlsruhe.* The former of these is a 
type of a naval gun, mounted on its carriage complete, and 
the latter is a 2}in. calibre mountain gun weighing 200 Ib., 
and throwing a projectile of 5)b. This latter is shown dis- 
mounted from its carriage and placed on a suitable saddle, 
which with all the fittings complete is shown in the illus- 
tration. The carriage forms the burden for a second horse, 
and is arranged so that it can be taken to pieces and put 
together rapidly. Our readers are familiar with the details 
of Mr. Broadwell’s breechloading arrangement, which has 
given such thoroughly efficient results, and has been so 
generally adopted in Europe. Mr. Broadwell himself has 
built large numbers of guns upon this system, and of various 
calibres, in his works at Carlsruhe, not only for the Con- 
tinent but for remote parts of the world. 








Propossp Say Francisco anv Hovyo.vutv TerErGRraPra.— 
Commander Erben, of the ‘Tuscarora, who has made soundings 
between San Francisco and Honolulu, reports that the bed 
of the North Pacific is well adapted for the laying of a 
cable on account of its “almost unvarying soft oozy con- 
dition.” 





* See ENGINEERING, page 289, vol. xviii. 
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THE SOCIETY OF TELEGRAPH 
ENGINEERS. 

Ay eotinas Satins was held on Wednesday, the 24th 
of February, Mr. Latimer Clark, President, in the chair. A 
paper by Mr. R. 8. Culley, was read “ On the Induction be- 
tween Suspended Wires as affecting Automatic Trans- 
mission.” A well-insulated line of telegraph was erected in 
1871 from London to Holyhead in connexion with a new sub- 
marine cable to Ireland. The wires went from the central 
station to Paddington underground, thence on the Great 
Western Railway to Chester, where they proceeded by road 
to the cable hut near Holyhead. The sections were 
miles. yards. 
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Underground .., ove ove 1648 
Road ove oes eee 75 833 
Railway pee oon oop -~216 1457 

Total 303 418 


From Paddington to Chester the wires were of No. 4 gauge 
then of No. 8 B.W.G. 

Several of these wires were worked automatically at high 
speeds, and a considerable disturbance was frequently noted, 
which had the appearance of slight contact or from 
wire to wire. A careful examination of the entire line was 
made, a many small defects removed, but the interference 
continued. 


Advantage waa taken of the breaking of the Irish cable in 





August, 1874, to institute careful experiments to determine 
the nature of these interferences, and the two lowest wires on 
the side of the poles farthest from the railway were tested. 
The ends were led down into the experimenting room, and 
careful tests were taken. 

A Bain’s yon re eng! telegraph was used to record the 
results. It was fi with two styles, insulated the one from 
the other, and the metal barrel over which the paper 
was also insulated. One style was connected to earth, the 
other to the wire under experiment. These + currents were 
regi by one of the styles, and — by currents by the 
other. The paper was with potassium iodide. 

The wire was connected to the Bain apparatus, and dis- 
connected successively at various points; it was found that 
Sutsie wane pemiaiad on the pepeie a ing in t as 
the line was shortened, ceasing altogether when the wire was 
disconnected at Paddington. 

An ordinary key connected with a battery of 100 cells was 
joined to the second wire, and positive currents were trans- 
mitted. On depressing the key a short “comet”’-shaped dash 
was marked upon the paper, and in raising the key a fainter 
but more elongated dash appeared at the style connected with 
the earth, but no trace whatever was found on the paper in 
the interval between the depression and raising of the key. 
The effect was purely one of “induction,” and the shifting 
from one style to the other was caused by the change in the 
direction of the induced current. 

When the wires were insulated or disconnected at the 
distant end the marks were always tapering, and were 
gradually reduced in magnitude as the line was shortened. 
But when the wires were put to earth at the distant end 
the marks were square-ended dashes, not tapered ually 
diminishing in length and depth of colour as the line was 
shortened, and disappearing altogether in both cases when the 
London underground section alone remained in circuit. A 
speaking instrument was fixed at Holyhead. Signals sent 
from a battery of 48 cells, the commencement and close of 
every signal was indicated on the paper by the inductive 
effect of the speaking wire or that connected to the Bain ap- 
paratus; but no trace of a mark appeared during the time 
the current was maintaining the signal, Seving clearly that 
the effect was not due to ge from to wire. 

It was noticed that wires on which double currents or re- 
versals are used interfere with each other much more than 
when single currents are employed. This is what might be 
cy omer from the well-known laws of induction. 

m these experiments it was seen that when a number 

of wires were eon on the same pole, the induction is 

test between wires on the same side of the pole, and 

ing one above the other, that this induction is moro 

evident with the two lowest wires, as there is less interference 

from the other ; that 

sides of the poles is less as their distance is greater from each 

other, that the induction between wires on opposite sides of 
the poles decreases as the lengths of the arms increase. 

Bain apparatus in these experiments was found most 
useful, a great advantage peng Se it gives a perfect record 
of all that may be passing at time, and shows accurately 
the strength of the current. ; 

As has been stated, no inductive action could be traced 
between wire and wire in the manegont pipes between the 
central station and Paddington, alt h they are 4 miles 
457 yards long. No effect was produced even by as high an 
electro-motive force as 100 celle'as regards induction between 
wire and wire. Yet a very marked effect was observed even 
with but 24 cells as between wire and earth, and greater 





the induction between wires on opposite 
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than was observed with similar battery power when the wires | sumed, from the existence of the railway, and their value | correct, but what is more to the purpose, directed, as we think, 
were disconnected at Oxford. be greatly enhanced. Are these pee advantages so | to the chief and perhaps only point of practical imp@rtance, 

Nor is there any record between wire and | utterly thomey and insufficient for Brothers, that | viz.: Given a certain’ cylinder clearance ure and 


that induction 
Po aps ae ay the Tae to late eee 
i to was 
very violent; moreover, having occasion to ascertain the 
on a circuit from Lowestoft to Holland and back, by 
courtesy of the Submarine Company, a wire in each of 
the two Zandvoort cables was used. 

—— experiment, which lasted five hours, and was 
= with iodide paper, a induction from the neigh- 
ring wires through whi ordinary traffic was pro- 

coslinn could be observed. . 
This interference will tend to prevent a much bigher speed 


they must also seek to realise large fortunes by sale of the 

concession ? 

im they really cherish the hope that the British investors 
butter and sugar om bread for them so extravagantly 


now in Peru, and I wished to 
the Concessionaire gives so 
not I bomalete oat to sore - 

Meiggs leases, I am to ui from the 

| smn Sonam Spat cant tof tnemang hae Rees not say 
much for the returns of the railway; the fact is, however, 


: 
i 


being obtained upon wires hung so closely r, as they | that. Mr gs has to up 4 large quantity of 
must necessarily be on the main lines of England, and will | material, or the Puno linewhich. g, and all 
account for the comparatively low speed obtained by Edwin | of it must pass over the Areq road. fore it suits 
in the series of experiments on t! Dp yen when carried | him: to! work the line and control it entirely. It will not be 
on during the day, as compared with results on a single wire | # is “ shrewd’enough to give up the 60 
line in America, or even with night experiments here. b shave completed the Puno road. The - 

A similar result has been observed in France as respects the is ee the cost of the ain 
“ Hughes” printing instrument, and the wires have conse- the time. The. and Ica does yield ly 


uently been placed on several lines at a much greater 

tance apart. ) 

We are also taught that very little dependence can be 
placed on speed trials conducted at night, or on Sundays, 
when there are but few wires working, or on mere laboratory 
experiments. 

After a short discussion a ballot took place, when fifteen 
candidates were elected. 


PERUVIAN RAILWAYS. 
To ruz Eptror or Exoineenine. 
S1r,— It would be a waste of time, and of your valuable 
space, presuming you were — to grant it, were I to 





attempt to reply in ta advanced by the 
Concessionaire of ae and Pisco vay in favour of 
his proposed line in ge Agen Sepa your number 
of the 26th February last. For, whatever may be said, those 
who may be inclined to seriously the proposed 
undertaking, will doubtless all statements and esti- 
mateo to he rea , and arrive at their own 
vone 


usions. 

Having attentively studied the letter above referred to, 
allow me to say, that I do not find the position I assumed 
in my previous communication by any means seriously 
threatened. 

It is claimed that the cultivated area round the “town” of 
= is not less than 15,000 acres, or more than 23.5 square 
miles. 

Without a map or diagram to scale, it is perhaps impossible 
to deseribe why Sureo, hemmed in by the coast, and Chorrillos 
to the west and south and by the rising ground to the south- 
east, and inland, cannot be credited with this useful area. In 
my opinion, a belief in it must be considered a mere delusion, 
and especially so as a feeder for railway traffic; and | 
maintain that two or three square miles next the “town” is 
all that can be considered the available producing area. 

It is evident the Concessionaire and I cannot agree as to 
what constitutes a “valley,” nor can we agree as to what isa 
river. River is certainly the literal translation of the Spanish 
word “ rio,” but any artificial channel for tion I have com- 
monly heard called a river in Peru, even w such channel 
was only a yard wide and a foot deep. More correctly speak- 
ing it would be termed an “ acequia.” Without determining 
its exact dimensions, I place the Surco “ river” in this class. 
Its source is at the river Rimac, a short distance above Lima. 
After a its waters en route, it becomes completely 
used up by the thirsty soil, close to Sureo and to Chorrillos. 
It has no outlet to the sea, and it is simply ridiculous to write 
of it as a river. 


I want ao called by their proper names, and the glow- 
ing Spanish phraseology reduced to expressions which shall 
not mislead the lis 


mind. One might as well call the 
Green Park a boundless prairie, as call thei tion channel 
of Sureoa “river.” But these points, after all, are only of 
minor im ce ; nevertheless a good goose is a most re- 
spectable bird, and even an Aylesbury duck is not to be de- 
spised, but we do object to either of them being palmed off 
 peuniing aks correspondent has unduly und 

ssuming that your t not uly under- 
estimated the quantities of produce from the various estates 
he names, I find his own figures mount up to some 82,500 
tone of sugar, 500 tons of cotton, and gallons of rum equi- 
eee a ere. Doubtless are the principal 
estates. Allowing li ly, as I believe, for the other estates 
named (but amount of uce not stated), allowing also for 
grain, rice, brandy, cattle, &c., which are vaguely alluded to 
as being “in great quantities,” allowing for return freight 
ee S reages, gouleert eates An { am still very far from 
arri ata gross revenue of 360,000/. per annum as claimed 
by the Concessionaire. 

T have omitted from this calculation entirely, the traffic 
from Pisco, which I otill matatain cam be carried a wee 
water, in spite of that liarly bigh sea which makes it 
“much safer to load unload ships by manual labour. 

This Ye possible, 


onits value, thus leaving something ‘over 3 per 
to be.made good by the Government, as the bonds 
-and sinking fund 2 per cent per annum. 

“Your correspondent has not been felicitous in his choice of 
examples, for what he says, as far as it goes, favours my 
it: ‘When only the partial support of a Government 

‘igaceorded it becomes the more necessary to in- 
a rigidly the intrinsic merits of any under- 

ing. 


The Concessionaire is very indignant at my observations 
upon the authorities.in his country. I wrote with a full 
knowledge of facts as they occurred from time to time, 
and far {rom asserting what I did ‘‘ without due considera- 
in support of avery axprenan have dsliacssbsly wood. "ile 
in support of e ex ve deliberately - He 
may Dot have had equally means of information, and 
thus far may be excused. If after this he should be unwilli 
to believe my statements, this fact will be perfectly immateri 
to me, as I am neither responsible for his incredulity, nor for 
his ignorance on these points, and willingly leave him the 
fullest scope for the exercise of both. 

The preceding remarks are recommended to the special 
notice of your Brighton correspondent, as also the following. 

It is unfair foe, soma I mentioned in my last letter the 
Lima railways amongst others, that he should make a rabid 
attack against the company. If he have - spite against 
them let him go direct to their office and settle his quarrel. 
I am not in communication with them, nor retained in any 
way to defend their mismanagement, if such exist. I take a 
far wider ground than that occupied by the operations of a 
particular company. See my previous letter. 

I doubt, Sir, if it could have entered os —_ ae most 

tifogging, quibble-hunting attorney o owest European 
sore to ) a the audacity to pres that a barrier or gate 
erected within a company’s station, to insure the i i 
of passengers’ tickets, could in a nag) op ane possibly 
be confused with what he quotes: “No works are to be 
undertaken without the express consent of the authorities, 
having previously shown their utility and necessity.” 

We are left to infer, and consequently to believe, that the 
Peruvian authorities have advanced this plea in support of 
their i ic I know them to be, often bold, 
even ee eee. ean eee 
ae t anything so utterly contemptible. 

Raagine a batvlac or gete erected for such a 
purpose in En or anywhere in all Europe, for the re- 
gulation of destroyed by an armed force, and payment 
of the expense of such force extorted from the company as 
{a this bullying ——- hen th of 
i i i ing, when the concession 

the company provides that all questions which may arise 
* shall be settled by the judges established by law.” 

And so on, case by case could be quoted, usque ad nauseam. 

eo in 5 he f and confi 

y pity the state of inaccuracy usion reignin 
in your Coeseumat's mind. His sole object ssipuane te be 
to write down the Lima railways, even at the expense of 
stating that which has no existence in fact. 

I regret that he, as an “ Englishman” should be imper- 
vious to a sense of justice. For I have no hesitation in 
stating, on indisputable authority, that the quotation he gives 
(and which I have again given above) with reference to 
“ works ;” and the clause from the “ covenant of concession,” 
he previously alludes to, with respect to the “ rolling stock,” 
and“ penalty of a fine at the discretion of the authorities” 
(a delicious that would be ! ), Aave positively no existence 
in the concession of the Lima Railways Company. 

I fear your correspondent has been made a tool of, and 
been deceived by his informants. 

But having now convicted him of gross inaccuracy on two 
—— I leave you and your readers to judge 
the real value of his opinions on such questions. Ez uno disce 
omnes. 

I can summarise the letters of both your correspondents in 
two words, Peruvian bark / 

I wish to reserve any further remarks until the proposed 
line is placed before the public. 

I am, Sir, your obedient servant, 
Oz wo Kyows rue Country WELL. 

March 4th, 1876. 


COMPRESSION IN STEAM CYLINDERS. 
. = To = Eprtor oF ENGINEBRING. Y 
18,—In regard to your article on compression, being one 
of those holding opposit hom it professes special! 
to address, serelbceaber ber san poe ee to the 
subject, and point out not where we fail to be en- 


il 





lightened, but why on the contrary we hope to lead you to 





— our views. 
. Macalpine’s conclusion is not only mathematically 





[pawl 


back pressure, and the weight of steam available per stroke ; 
required what adjustment of cut-off and com ion will pro- 
duce the greatest indicated horse power? or vice versa: 
Given the indicated power required what adjustment of cut- 
off and compression will require the minimum of steam ? 
Answer: In either case when the ratio of compression and 
actual ion are equal. 

A ddpiedemencieation of this, as devoid of-mathematics 
as but with accompanying diagrams, was published 
in Exervergine, vol. xi.,tpage, 375, in one of my letters 
on compound engines. The above law is therefore the best 
rae relation of cut-off _ pe * 

our reasoning appears directed to a special question only, 
viz., if the cut-off be incapable of ofan, the power 
required and steam used variable, what adjustment of com- 
pression will give the greatest absolute efficiency to the steam 
used? Your conclusion is true that in this peculiar case 
the compression should be earlier than the general rule would 
give. Nevertheless we think ~ to mislead casual readers, 
since the hypothesis is not stated, and they might be un- 
aware that less steam would do the same work if the cut-off 
were a little earlier, and the compression in the same ratio as 
the expansion. 

My letters about the same period (1871) give numerical ex- 
amples ofthis difference as well as of the loss due to clearance, 

with and without compression, for various amounts of 
clearance and of expansion. In my reasoning, by supposing 
the net quantity used (called “entering volume”) constant, 
all such expressions as steam saved or lost whether absolute 
or relative are avoided, and the reasoning becomes simpler. 
Whatever the given conditions, such as xed power, fixed 
volume, fixed cut-off, &c. (and they should be always stated), 
the one thing sought is to make the most of the steam used, at 
least, that and nothing else is here meant as the condition of 
maximum efficiency. 

“ Efficiency,” therefore, must in some way express an 
exact relation between the steam used and net work done, 
capable of the same algebraical interpretation in every com- 
parison. Otherwise it b an indefinite adjective, such 
as “ good” or “ bad,” and even though the argument in which 
it is used be correct it is inconclusive. In my letter the volume 
used being constant, efficiency meant the area of the actual 
diagram divided by that of the same volume if without clear- 
ance or compression. In your case the volume being variable 
some other comparison must be made. We altogether object 
to your use of the word “efficiency,” first, because the defini- 
tion gives as a divisor the “apparent entering volume” not 
definitely related to the real quantity, and it is besides obscure, 
since diagram areas have to be compared ; moreover, the word 
is used to mean at least four different ratios. 

Let there be substituted the expressi effi- 
ciency,” meaning the net work realised divided by the (initial) 
absolute pressure X volume, or the area of the diagram 
divided by that of the rectangle representing the entering 
volume and its absolute pressure. 

In this sense it is virtually used in Fig. 1, sss ¢ iscom- 
poxp 
pared with aise, and so far the reasoning is clear and 
conclusive for a fixed cut-off. 


In Fig. 2 efficiency is said to mean 





& shaolut 








a or the ratio of the 


entering (or actual) to the apparent intial volume without 
reference to the work done. This sense seems to be the 
meaning in lines 24 to 28, page 189. 
The same ratio in the smaller figure is =, or unity, but 
a 


abcha 
abcka 
tween work with and without clearance without reference to 
the steam used. This meaning seems to be that of lines 28 
to 32, 189. 

We fail to see what either of these ratios have to do with 
efficiency, much less how they can be compared with each 
other, or bear on the subject of com ion. 

In lines 32 to 37, in intermediate cases “ efficiency”’ is said to 
be at a maximum, where P52 564 os. , nesimum. 
ab abcka 

Here unfortunately we fail to find it clear, as also in the 
crisis of the argument lines 37 to 42, where although two 
ratios are alluded to, the sentence, as a whole, seems incapable 
of symbolical expression. 

In regard to the illustration. In Fig. 1 the steam used 

ds the capacity of the cylinder (as usually understood to 
mean cylinder minus clearance). The general solution 
cannot apply to such a case. That is obvious without the aid 
ofadiagram. In Fig. 2 we maintain that if the cut-off be 
variable the “ absolute efficiency” is greatest when the com- 
pression equals the actual expansion, and that the point f 
“ould not possibly” be more advantageously situated. If, 
however, the cut-off could not be varied it is granted the com- 
pression might be greater, but such condition could scarcely 
occur in practice. In like manner, in the smaller figure, 5 is the 
best point, and the general rule still holds good, unless a new 
condition arise from the expansion curve falling below the 
back pressure. In this figure the “absolute efficiency” is 


abcdg — about 139, and 25°% — 
poxps dbxae 
The demonstration in my letter, however, was not in- 
tended as a practical rule for compression, but as merely the 
basis of an argument on the relative loss due to clearance 
when a minimum, in single and com’ engines. In 
actual practice with single cylinders and double valves the 
cunen —_ be small, and the ——- toh speed) 
jal i ible to et ine ( y 8 
ried ese the ceniens Wik Mink motien or ex- 
single slide, non-condensing, the relation 


here “ efficiency”’ is said to mean or the ratio be- 
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int of cut-off to compression is fixed. Here the problem is 
Low iaage is it advantageous to make the clearance to avoid 
excessive compression. This depends on speed and pressure, 
and the general conditions of working. 


Yours truly, 
March 9, 1875. Witson HartTyeEtt. 





To tHe EpiTor or ENGINEERING. 
S1r,—I thank you for the insertion of my letter of the 
28rd ult., and I take the liberty of 7 addressing you in 
reply to your article of last week. hope to show to you 
and to your readers, not that my reasoning is mathemati- 
cally correct, for this you allow, but that, because it is correct, 
I have both proved the thing which I wished to prove, and 
the thing which I supposed to be proved. There are two 
methods of comparing the efficiency of different distributions 
of steam in the same engine, and to these I ask the attention 
of your readers. 
1. In the first place there is the comparison between the 
work done in the engine under consideration, and that which 
would be done by the same steam (under similar conditions 
of initial and back pressure) in an engine without clearance. 
The work done by a given quantity of steam in an engine 
without clearance, is the standard generally used when any 
steam problem is under consideration (Rankine’s “Steam 
Engine,” page 376), and it is this standard which Mr. Gray 
has chosen in the paper from which my formule are de- 
rived (ENGINEERING, April 3, 1874, page 241, paragraph 9). 
When the above standard is used the steam efficiency is a 
maximum when the compression is set as indicated in my 
letter. This was what was desired to be proven and what, I 
think, has been proven. The fact that under those circum- 
stances the work given out in compression is equal to that 
developed by the drawback steam during expansion, is not, 
as you say, what my argument “is directed to show,” but is 
simply an interesting coincidence mentioned by me at the 
conclusion of my letter. 
2. The second method is that of comparing the amount of 
work done with the amount of steam used per stroke. In 
other words, dividing the work obtained by the price paid 


for it. This is represented graphically by abedf,. 


figure. The two methods, as we might expect, and as we 
shall see presently, agree very closely. 





In your expression for the efficiency of the: steam, viz. 





abedfy 2° the fraction —% b is a constant for the 
abcde gb de 
same engine and cut-off. When it is eliminated the remain- 


ing fraction aad represents the comparative efficiency 


equally well. When this is greatest the maximum efficiency 
is reached, i. ¢., when oe on your diagram Fig. 5, page 


41, hasits highest value. But the fraction “test is simply 


the expression for the second method ‘of comparison men- 
pr a arson and—it is interesting to oties ia im anton 
form, the coefficient so amply discussed in your pa a few 
years ago. The compression can only be set in this manner 
by a process of trial-and error which is tedious at the best, 
and if we find, as stated above, that the difference in the 
results of the two comparisons is merely nominal, we may 
take advantage of the very simple and iateresting relation 
discovered by Method 1 expressed by my formule. If your 
readers have the leisure and inclination to work out the 
different efficiencies they will find that within all limits as to 
clearance, back pressure, and ratio of expansion which are 
likely to occur in practice, the difference is less than 1 per 
cen! 


t. 

One word with regard to the cases which you bring for- 
ward to prove the error of my formule. In the first case 
the comparison of Method 1 will not hold, as it would evi- 
dently be impossible to get the steam p 4 in your Fig. 1 into 
a cylinder the size of ao at the same pressure. As to the 
second case, we might expect to find a great difference in the 
results of the two comparisons mentioned above when the 
back pressure is so small in relation to the initial pressure, 
and when the clearance is, in the opposite direction, so much 
out of proportion to the stroke. I need hardly remark that 
neither case is likely to occur in practice. 

It is only the abstract interest of the question, and not, 
except in exceptional cases, its practical value, which has led 
me to the defence of prs ay i already on 

am, Sir, yours respectfully, 
"Gro. Ww. Macaz ress. 
Castlehead, Paisley, March 10, 1875. 


SMOKE PREVENTION. 
To tue Epiror or ENGINEERING. 
Srr,—An article on smoke prevention contained in The 
Engineer of 26th February is deserving of attention. .It 
touches a subject that is just'now pressing upon the serious 





the yom by discussion. 


main at the required pressure.” 
1 think, Sir, that it would be dan, 


success. 
The internally - fired boiler 


by demonstrating that there is no difficult 


in the coal, and in the carbonic oxide, and producin; 
combustion than when it passes over the bars; but 


gardless of the chemical difficulties. 


known. It happens that, under heat, oxygen has a 
oxide, for it is well known that carbonic acid 
decomposed by passing it through glowing coke, 
bonic oxide as the uct. Ina furnace;coal is 
in two ways, by volatilisation and by oxidation. 


decompose 


gauntlet between glowing coke on one hand and 
carbon on the other, when contact with either would 


eannot be produced in sufficient relative quantity, in 

furnaces in pees through the incandescent fuel. 

entering the the oxy 

oxide. One of these substances has a 

whence its power to decompose carbonic acid 
Now it would be very well if the affinity 


oxidising one or the o' 


oxygen, without inconveniently increasing the consumption 
of carbon. : 
These remarks are especially applicable to hand firing in 
ordinary boilers. My conclusion is that there is no chance 
of obtaining, economically, a perfect combustion until we are 
enabled to afford to rest satisfied with chiefly carbonic oxide 
and coal passing as the products from the fire. These 
are both inflammable gases, and the more free from carbonic 
acid gas we can obtain them the better will be our chance 
of obtaining an efficient second bustion in suitable com- 
bustion chambers when such are provided for them. The 
heat evolved by the double combustion, being as much as 
four times that evolved by the single, the cooling effect of 
the supply of cold air becomes a matter of little impor- 
tance, is soon compensated by it, and I apprehend 
that the cooling effect is much the same whether the air 
enter through, over, or behind the fire, if, at all events, it be 
not allowed to in as a cushion bet the hot gases 
and the heating surface. 
The greater heat obtained by double combustion is clearly 
shown in the blowpipe. Carbonic oxide is 
the common flame of the candle, the jet of cold air through 
the blowpipe affords the material for the second combustion 
roductive of carbonic acid gas, and the enormous increase of 
Peat thereby, notwithstanding the introduction of cold air, is 











familiar to every one. . 
Attempts to produce the second combustion nd the 
flame bridge, by brick chambers in the boiler tube, have 


hitherto been found impracticable, probably in consequence of 
the large quantity of valuable heating surface of the tube 
lost thereby. There is, however, no reason why improved 
appliances should not attain the desired results, and there is 
an improvement being introduced to the public by Mr. E. I. 
Du Val, of Manchester, which promises well ; but attempts at 
smoke-preventing have uniformly proved costly in their 
operation, so that novelties are naturally looked upon with 
suspicion, and Mr. Du Val’s novelty must stand the test of nu- 
merous trials before it can be pronounced to be the economical 
success which is claimed for it. Efficient combustion cham- 
bers are said to be placed immediately behind the bridge 
without covering any of the boiler plate, when the furnace 
door may be, it is said, thrown wide open for a quarter of an 
hour, not only without loss of steam pressure, but with an 
increase of it. Ifthe statement be correct, it is very oug- 
gestive, and there may be still hope of the economical ad- 
mission of air otherwise than through the ‘fire bars, being 
” Yours truly, 

Croydon, March 8, 1875. Smoxz. 
Laxz Cocurrvats.—Lake Cochituate, from 





which Boston; 
in. lower 





attention of most steam users in man facturing towns by the 





U.S., obtains its water supply, is stated to be 17 
than it ever was before. 


duty of those who think they can do so to further ventilate 


Engineer contends “That it has been'proved in most. 
cases, that if air be admitted above the fire-bars in sufficient 
quantity to prevent the evolution of smoke, steam cannot be 


rous to admit that part 
failures prove anything more than that the conditions were 
unfavourable, and the means used imperfect. It is, however, 
admitted in England, if not in America, that hitherto the 
admission of air over fire-bars has not been an economical 


single and double-flued 
Cornish) is the kind more commonly in use, and it is in these 
that the difficulties in preventing smoke have principally been 
found. There should be little or no difficulty in effecting 
smokeless and good combustion in those boilers fired exter- 


nally. 

The Engineer supports its “assertion,” above quoted, 
in passing 
through the furnace bars the whole quantity of air necessary 
for perfect combustion, and that the oxygen of the air in so 

ing has more chances of seizing the carbon which resides 
better 
con- 
fines himself to the mechanical features of the operation, re- 


I do not remember ever seeing these difficulties discussed, 
or even mentioned, but they are important and should be 
greater 
affinity for carbon (solid or gaseous), than it has for carbonic 

may be 
wing car- 
Gaseous carbon (not necessarily visible smoke, but coal 
as) is produced by the first operation, and this, under the 
eat of the furnace, is able instantly, with loss of heat, to 
carbonic acid gas when brought into contact with 
it. So that even if carbonic acid gas could be easily pro- 
duced between the glowing coals, it would have to run the 


be fatal 


to it. But there are serious reasons why carbonic acid gas 


On 
of the air is exposed at once to 
two substances offered for oxidation, carbon and carbonic 
& greater affinity for 
the oxygen than the other, carbon having much the greater, 


of the carbon 
could be reduced at will, or that of the carbonic oxide for it 
increased, for then we might regulate it so that the oxidation 
of both substances, side by side, might go on in the propor- 
tions required for superior combustion. But it cannot be so 
regulated, and the oxygen, on entering, having the option of 

r, naturally embraces in preference 
that which offers itself more freely, and that is the carbon, so 
that it becomes most difficult to increase the supply of 


uct of 





CUTTING DOWN TREES. 
To rae Eprror or EnGIneerine. 

_ Str,—Will you or any of your numerous readers kindly 
inform me whether any really. efficient i 
invented to be worked by a portable steam engine for 
sawing down large trees at their base, so as to save so Valu- 
able a portion of the timber, and also ‘perform 
more expeditiously than cross cutting by saw by hand ? 

‘ Your obedient servant, ©: 

25, Moorgate-street:' - Frepericke H. Hemutna. 


— Io = ; i 
THE PAY OF ROYAL NAVAL ENGINEERS. 
e - To ths Eprror or Eneinuerine, es 
Srz,—I observe. that. Mr. Charles 


able time past earning 12s. per 

138s. 8d. per day,” that is, 3/. Ide. and 4J. 2s. per week respec- 
tively. bo geet pay of an ig gen officer in the Royal 
Navy, if not “in charge,” is 37. per week, and ho ma 
have been twenty years in the service, and must be peaticatdl 
of considerable educational and scientific attainments. Com- 


ment isn 
Yours truly, 
Leeds, March 7, 1875. Exeorvene, R.N. 


NOTES FROM SOUTH YORKSHIRE, 
SHEFFIELD, Wednesday. 
Proposed Reduction of Miners’ Wages.—A conference was 
held at Sheffield on Monday between a deputation from the 
Council of the South Yorkshire Miners’ Association and the 
Committee of the South Yorkshire and North Derbyshire 
Coalowners’ Association as to the ‘proposal made by the 
latter that the men should submit to a drop’in the wages 
scale. It was ascertained that the owners desire to effect a 
reduction of 10° per cent.,'which would: if acceded to, still 
leave the men’s Stipe ee higher than in 1871. 
Further meetings will be to consider the matter. 

























































Brown, Bayley, and Dizon (Limited), Sheffield —A meet. 
ing of the shareholders of this company was held at Sheffield 
on Monday in order to discuss the: ion of the company’s 


affairs. It was explained that much of the loss had been on 
contracts, and on, the absence. of strict nal supervision, 
owing to the ill-health of Mr,, George te Now, how- 
ever, every economy was being exercised, and several depart- 
ments—the rail mills, for example, were being worked at a 
profit. The vendors had ed to give up the 80,0002. worth 
of paid-up shares, which they received as patt of the pur- 
chase money, and it was determined that 60,0007. (part of 
the amount so surrendered) should be charged to capital as 
goodwill to be written off by instalments at'the discretion of 
the directors. The statement of accounts submitted show: 

a loss of 138,738/. on the twenty-one) months’ trading, 


tyres, &c., during 

8 Miners’ Conference at Leeds.—A special conference 
of the National Miners’ Association will take place at Leeds 
on the 80th instant, to discuss the propriety of forming one 
great federation of miners for the whole country. 


The Industrial Coal and Iron Company (Limited).—The 
half-yearly report of the directors of this pany states that 
there has been an increase omen ot coal of 2000 tons, 
notwithstanding a stoppage in July. Coal has now been. won 
at Woodhouse and at Storforth-lane. The making of bricks 
was not originally intended to form part of the company’s 
trade, but there being ademand for them the tradeis now being 
cultivated, and 40,000 weekly can be turned out. A large 
sum has been expended on extensions during the half-year. 
At the Storforth-lane Colliery the Dunstan coal has been 
reached: a pair of powerful winding engines erected and 
extensive new sidings have been laid down. At Woodhvuse 
the No. 2 pit has reached the Haigh Moor seam of coal, and 
the underground main roads are now being driven‘north and 
south; 200 tons daily will shortly be raised there. The 
sinking of the No.1 pit is being pushed forward with all 
practicable speed down to the Silkstone seam- There are 





now eight winding and six pumping engines (beside the saw- 
mill a brickyard plant) with 5 a boilers of large size in 
een pur- 


operation.. About 13 acres of additional land haye 
pam) near the Storforth Colliery. At Woodhouse Junction 
the Manchester, Sheffield, and Lincolnshire Railway Com. 
y are about to make extensive alterations and have 
Fought a small portion of surface land from this npr: 
Owing to the large amount of unproductive capital, ¢ 
dividend for the year is only at the rate of 5 per cent., but 
the TT are highly encouraging now that 
coal has 


Tux Severy ee eed on good aeneann 5 _— 
this important undertaki ill speedil, commen the 
ponteacta both for the wadubt and railway having been 
Sa henner wh po rt 

ks Com mited), i 
latter to rp aed Vickers aud Cooke, of London. The bridge 
contract is 190,000/., and the railway work 90,0001., the period 
for completion being fixed at three years... © - 


Panis Exnrsirioy, parm Internation; Exhibition 
in whieh minence wil ven to,all ma con- 
sooted wich mesisina and pivir indheltton, io bp be Waid in Pare 
under high patronage, from July to November _ The 
building selected is the well-known Palsis de 'Industrie, in 


the Champs ‘El , where 
committee for 





xhibitors, > 
Edmund Johnson, Commissaire Dé: 
Holborn, the London Offices of 
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CLIFF’S ELLIPTICAL SPRING. 


We annex illustrations of a type of which has ac- 
quired a considerable reputation in the United States (where 
it is made by Messrs. Vose, Dinmore, and Co., of New York), 
and which is now being introduced in this country by 
Mesars. Thomson, Sterne, and Co., of London and Glasgow. 
The Cliff is, of course, made of various proportions to 
suit different classes of work, but our engravings, Figs. 1, 
2, and 3, which represent a pair of these springs suitable 
for a freight car, wiil serve to explain the leading features 
of the arrangement. The spring shown is made of 3 in. by 
+x in. steel and weighs 70 Ib., while its capacity is rated by 
the makers as 15 tons. Esch spring of the pair consists, 
as will be seen, of one plate making the entire circuit of the 
ellipse and eight shorter plates, of which two are held by each 
of the spring buckles as in an ordinary spring, while four 
are bent so as to enclose an angle of about 30 deg., and are 
placed two inside the continuous plate at each end of the 
ellipse. These bent plates are held in place by the clip 
bolts at the ends as shown, and the longest one of each pair 
is of sufficient length to lap over the longer of the two 
short plates held by each spring box. The result of this 


mode of construction is a spring ha a very uniform 
elasticity in all parts and very great power in pro- 
portion to its weight. 


regularity about 
became stiffer, 
of load from 8000 Ib. 


8 
§ 
é 


was 68 Ib., and it 


F 


springs are taken into consideration. 
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2.44 2.69 | 2.80 | 2.94 | 3.05 | 3.18 | 3.29 

















The above depressions are the mean of three tests, the spring having been previously pressed home. 


The constructive details of the springs are well worked 
oat, and we may notice a novel feature, the mode of making 
the spring buckles. On reference to Figs. 2 and 3 it will 
be seen that these are not welded, but are each formed of 
apiece of flat iron bent round, and having its two ends dove- 
tailed together, as shown in Fig. 2. The dovetail is closed 
while the iron is hot, and serves its purpose perfectly. The 
Cliff springs have, as we have said, got largely into use in 
the United States, while in this country they are being 
applied to the new Pullman cars. The lightness of the 
springs is likely to lead to their extensive adoption, and we 
shall probably, in a future number, illustrate an arrange- 
ment which has been specially designed for application to 

goods wagons, most of which are not suited for a 
taking a central bearing only against the soles. 





BESSEMER BLOWING ENGINE. 

Tus subject of our two-page engraving this week is a 
blowing engine constructed by Messrs. Mackintosh, Hemp- 
hill, and Co., of Pittsburg, U.S., and erected at the 
Steel Works, 


the steam cylinder below, the crosshead working between 
the two cylinders, and there being two 
to crank pins in the flywhéel bosses 


= 
F 





The blowing cylinder is provided with a water jacket, 
the cylinder body and the jacket being cast in one, as shown. 
Water is circulated through the jacket to absorb the heat 
developed by the compression of the air. The blowing piston 
is packed by a cast-iron ring having recesses filled with a 
soft alloy of lead and antimony, the recesses being placed 
diagonally, as shown. 

The valves of the blowing cylinder are round plates of 
vulcanised india-rubber, each backed by a brass 
stem. The flange just mentioned supports the india- 
rubber, and the valves opening downwards are closed 
against their seats by spiral springs placed around the valve 
stems. - This ment of valves enables the clearance 
spaces at the end of the blowing cylinder to be made very 
small, as there are no projecting parts to take up space. 

The piston rods are of homogeneous steel, that of the 
steam cylinder being 54 in. and that of the blowing cylin- 
der 53 in. in diameter. The flywheel shaft is of cast iron 
(cold blast charcoal iron) and is 16 in. in diameter. These 
cast-iron shafts are largely used in the United States, and 
they are stated to give excellent results. A feature in the 

is the manner in which the reciprocating parts are 
anced, this being done by connecting the crosshead to a 
piston working in a 16 in. cylinder placed as shown in the 
right-hand figure of our two-page engraving. The lower 
end of this cylinder is supplied with steam direct from the 
boiler, this steam acting on the underside of the balance 
piston and flowing into and out of the cylinder as the piston 
rises and falls. Of course no valve is required. The use 
of a steam cylinder in this way enables the weight of the 
parts to be balanced very conveniently, and 
the plan appears worthy of adoption. As applied in the 
engine under notice, however, the attachment is somewhat 
one-sided, and might, in this respect, be improved. 
The weight of the engine we illustrate is 61 tons, exclu- 


sive of the flywheels, the latter being 20 ft. in diameter and 


weighing 22 tons each. The total weight of the engine is 
thus 105 tons. The whole design is very neat and sub- 
stantial, and the engines, we are informed, do their work 
most satisfactorily. , 








Russtan Rartways.—The Russian Government contem- 
my the construction of railways to the further extent of 
(000 versts. The first line proposed to be made is the 
Siberian or Ural. 


Bristot Port anp Cuanyzet Dock Company.—At the 
half-yearly meeting of the Bristol Port and Channel Dock 
Company, the chai in moving the adoption of the reports 
and accounts, said that the works were making satisfactory pro- 

and that the hep ben getting on exceedingly well. 

e had the engineer’s au 4! or saying that, having gone 
into calculations of every sort, he thought the dock could be 
finished and o; for about 50,0007. be ape oy bor] out- 
lay which taken place, and the work which had been 
done, he not think that was an extra ¢t amount, 
because the depth of the wall was not taken into considera- 
tion in the original calculations. Mr. Brunlees’ general idea 
was that 6 ft. would a eo etree’ foes. 
He was sorry to say that had not been to be 
ease. The dock gates were in such a forward state 
soon as the wall was ready to receive them they would 
ready to put up. It might appear to some who had visited 
the works that the earthwork was not ina forward state, bu 
he was told by Mr. Brunlees that there was no more earthwork 
dock than was absolutely required for backing 
as the walls rose the earthwork would be 
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KELLY’S SECTIONAL STEAM BOILER. 
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THE past few years have been marked by the 
introduction of a number of types of sectional 
boilers, and we now illustrate another variety 
which is being constructed by Mr. William E. 
Kelly, of New Brunswick, New Jersey, U.S. In 
this boiler the tubes containing the water to be 
evaporated are lap-welded wrought-iron boiler 
tubes, made of the best material, and are of small 
diameter, namely, 3 in. Every section is tested 
by hydraulic pressure to 400 lb. per square inch. 
To obviate the evil of unequal expansion and con- 
traction, both in respect to single tubes and 
sections, the tubes are fastened, but at one end are 
free to expand or contract independently of each 
other. 

To facilitate repairs the boilers are so designed 
that one or more new sections can be put in to 
replace those removed without materially disturb- 
ing the brickwork, and in a very short space of 
time. The joint of the tube with the cast-iron 
chamber or receiver in the front part of the boiler, 
as shown in the cut, is made by screw threads, 
and any tube can be taken out and a new 
one screwed into its place with but little delay ; 
while by taking off the panelled plate shown, any 
section can be taken out from the front, without 
disturbing the rest, or in any way injuring or 
displacing the brick walls. The valves for the 
feed-water, and also for the blowing off, are in 
front and handy to the firemen. 

For some purposes it is often desirable to have 
large water-storage room, and the fact that sec- 
tional boilers as heretofore made, have carried but 
a small quantity of water, has been often urged as 
an objection against them. In order to overcome 
this difficulty, a large cylindrical tank of wrought iron is, 
in the boiler we are describing, put in the rear of the 
tubes, so far removed from the fire as not to be injured 
by it, and by means of one or more of these tanks, any 
amount of water that it is thought desirable can be 
carried. This tank can be so placed that the heated gases 
on their way to the chimney shall pass around it, and thus 
utilise the waste heat. The addition of a tank of this kind 
to a sectional boiler, appears to us to be a valuable feature. 

The circulation of the water in the tubes is assured by 
an arrangement of a diaphragm in each tube, and the in- 
ternal construction of the front chamber, or receiver. Each 
tube has an independent circulation of its own; and the 





= L | | | 7 








steam generated in each tube is released from the water as 
soon as it reaches the front chamber, and ascends at once 
to the dome. 

The enlarged view is a section of the tubes and front 
chamber, and a perspective view of the partition plates, 
giving an idea of the whole internal construction, which is 


the same in every section. W represents the vertical front 
chamber, connecting all the tubes which incline downward 
at an angle of about 7 deg., or one in eight; these tubes are 
screwed in at their highest end, while the lowest end is closed 
by means of a cap, allowing no connexion of the tubes at 
that end; each tube can therefore expand or contract in- 
dependently of any other tube, and any tube can be taken 





out without in any way disturbing any other tube. 
The feed-water enters at A, and the steam outlet is 


at B. 

These inclined tubes are always full of water, 
the water-line of boiler being at WL. The pro- 
ducts of combustion in rising first come in contact 
with the lower halves of the inclined tubes, the 
upper halves of the tubes being in a measure 
shielded or protected from the direct heat or flame 
by the lower halves; consequently the greatest 
amount of steam will be ated from the 
surface of the lower half of eachtube. The steam 
thus made would rise up to the upper side of the 
tube were it not intercepted by the partition plate 
represented separately in the top of the.engraving 
by E D, and which is seen in place in the sections. 
The steam produced in the lower half of each tube 
is by the partition plate compelled to move along 
its underside, and along the outside pocket of the 
front chamber, and thence to the dome, first pass- 
ing through the horizontal pipe, as will be hereafter 
explained. The return current flows through 
the upper half of each tube, and through an open- 
ing D, in the rear end of the partition ‘plate, and 
thence up through the lower half of the tube. 
The pockets in the front chamber tend to keep 
the downward and upward currents separate and 
to prevent any steam from perhaps being carried 
with the current back into the tubes. It appears, 
however, to us, that the upper pockets tend to 
baffle the supply of water to those below. 

The free exit of the steam from the front 
chamber into the dome is obstructed by a parti- 
tion running entirely across the chamber near the 
top, and above the water-line W L, and the 
steam is com to pass along under the partition in 
the horizontal pipe, and through the opening in the 
partition, and then along over it, through the upper half of 
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bolts which fasten the chamber to the dome at B. With a 
drift or chi-el drive out the small piece of iron on which the 
front chamber rests, which will cause the chamber or 
section to drop from the steam drum a sufficient distance to 
break the joint of the chamber about to be removed, without 
breaking the other joints; then pull the entire section out, 
and every tube will be exposed. To take out a tube take 
off the cap and pull out the partition plate, then unscrew 
the tube. To put a new tube in screw it in, then slip the 
partition plate in position, care being taken that the fork E 
fits over the edge of the pockets in the front chamber as in 
the cut; then screw on the cap. The partition plate must 
of course always lay horizontally across the tube. 

We have described Mr. Kelly’s boiler because it possesses 
some features of interest. As regards its capabilities we can 
only say that we are informed that several of these boilers 
have been in use some time, and have given satisfactory 
results. We hope hereafter to have more definite informa- 
tion as to their performance. The construction of the boiler 
is certainly simple, but we must own that we have some 
doubts respecting the strength of the circulation through 
the inclined tubes. We hope, however, to 
of experience on this point. : 


PATENTS AND PATENT LAWS.* 
Amendment 


} 





On Protection for Inventions, and of the Patent 
By W. Liorp Wiss, A.LO.E., MLMLE,, V.A. 
(Continued 194.) >. 

Tae first step in : accurately 
realise the defects to my duty 
to enumerate the more prominent o have been 
ur, ainst the working of the Patent 1 and, in so 
doing, I shall have to deal with some objections 
which, however valid may appear in theory, do not seem 
to obtain to any app extent in 

At present the process of obtaining a patent, briefly stated, 


is, as many of you will know, as ws: The applicant de- 

its a petition and declaration setting forth, other 
things, that he is in possession of an inyeation which de- 
signates by a suitable title, which invention he believes will 
be of great public utility, that he is the true and first inventor 
thereof, or that it has been communicated to him from abroad, 
as the case may be. With these documents a specification is 
deposited, which may be a complete description of the inven- 
tion and of the manner of ing it, but is, in most cases, 
merely an outline deseri of the nature of the invention, 
called a provisional ion, which is kept secret in the 
Patent Office until the sealing of the patent. If the 
Attoruey-General or.the Solicitor-General, as the case may 
be, to whom the papers are referred, be satisfied that the 
provisional specification deseribes the nature of the invention, 
provisional protection is allowed without any exami 
whatever as to the novelty or utility of the invention, 
sequently, notice to proceed is advertised, and 
parties are given the opportunity of opposing the grant 
the patent, but save when a complete specification has been 
deposited, they are not placed in a position to know the 
nature of the invention for which the patent. is sought, on 
account of the description being kept secret as above men- 
tioned. In most cases the patent is sealed without opposi-~ 
tion ; and where there is opposition, it-has to be conducted 
in the dark, only the law offiver before whom the applicant 
and oppouent are heard being, as a rule, allowed to see the 
evidence of both sides. The patent, when granted on a pro- 


visional specification, provides that the patentee shall within. 


six months from the date of the patent file a final specification 
fully describing the nature of the invention, and the manner 
of performing it. There is no official comparison of this 
specification with a ional specification. The final 
specification being nothing remains for keeping the 
patent in force for fourteen years from its date but the pay- 
ment of a third year’s stamp duty of 601. and a seventh 
yee ee duty of 100/., and having such payments re- 
corde: 


Now for some of the Loneg -F: objections: 

The first alleged objection [ will deal with is that many 
frivolous and useless inventions are patented. 

So much im has been attached in high quarters to 
this statement that it calls for special consideration. 

It is much to be feared that random use has often been 
made of the words “frivolous” and “ useless” as applied to 
inventions, and that much misconception has resulted. The 
Lord Chancellor, whea speaking on the subject of patents in 
the House of Lords on the 12th of February, alluding to the 
working of the American system, mentioned that pateats h 
been granted there for packing ground hops in air-tight 
cases ; for making shovels of cast iron; for attaching a short 
string to the corner of an envelope for tearing it open; and 
for tying a knot at the end of the string hanging out of the 
envelope. In allusion tothe same system, Lord Cardwell, on 
the 27th February, referred to patents having been granted 
for aspittoon; fora bit of sand paper placed in a hat for the 
pee of striking a light for a cigar; and fora piece of 
adia-rubber p round a pencil to enable a person to rub 
out what he had just written. 

These may certainly be regarded as inventions—if I may 
80 term them—of minor importance; but surely it will not 
be seriously contended that 4 public inconvenience or 
private injury is to be antici from the existence of any 
such patents. There does not seem to be any record of 
having resulted. Even in the extremely unlikely event of 
the owner of the patent for packing ground hops in air-tight 
cases ever venturing to enforce his patent in a court of law, 
the case would be very soon disposed of. The proceedings 
could only be taken against. some one who had ac 80 
packed ground hops, which he would naturally not have done 


* Read before ths Soviety for the Promotioa of Svieatuic 
Industry, Manchester. - 








dive the Pern? 





nog, nad 
ad | a proper profit for his invention. 















unless the so packing the hops served a useful purpose. 
Now, if ‘ground hops had been packed in air-tight cases 
before the patent, the patentee would obviously not even 
have a prima facie case. If, on the other hand, such method 
of packing not been practised before, the chances are 
the patent would have served a yarpose in 
attention to an advantageous way king hop 
standing the invalidity of the grant, - - 

The same may be said with reference to the other patents 
referred to by the Lord Chancellor and Lord Cardwell. I will 
ask you to especially note this coatenel mine, because it 


bears very materially upon a most’ point I shall 
hereafter submit for you 
upon which the granti 


ventions or alleged 
completely. 
value of 
sae A. 
nciple, to 
What I mean is, that if 
frivolity and inutility into 
withholdi endless 















so far as I can judge, this observation of the noble 
have aeons only to the well-known Griffiths 


Screw propellers had previously been made not only square 
at the corners, but with the part of the blade farthest fro:a 
the centre or axis of the propeller wider than the inner part, 
and Mr. Griffiths’ so-called cutting off of the corners really 
sama - eres taecry Gor triee of thechor 
° screw 

for by this reduction of the blades, 


propellers materially reduced, to Sees in the wear 
and tear of the vessel herself. This, however, was only one 
of the elements of Mr. Griffiths’ invention, which comprised 
important ts. Thus we see how easily it 
may happen that an invention of the utmost merit and 
ical value, the result, perchance, of much thought, 
, and may, by reason of its simplicity, be 
treated as frivolous and useless. I need scarcely say, that to 
stop such improvements at the outset, in all pro- 
bability grovel apualboens in the extreme to our boasted naval 
8 » 
[ot us, fa farther illustration of the possible value of a eo- 
fri jmvention, descend to a much more insigni- 
screw propelle ing more in fact 
s=which was referred to before the Select 
Committee, b manufacturer, formerly chairman 
of the Birmingham Chamber of Commerce. He said, pos- 
sibly the value of that invention might have been estimated 
at 5/.; for six years it produced no profit. He knew the 
manufacturer, and it was a matter of doubt with him at the 
end of seven years when the 100/. was due whether 
ay it or not. He ultimately decided on it, and in the 
ast seven years he had no doubt the manufacturer had made 
from 15,0002. to 20,0002. profit. He had been enabled te 
Seen. 9 jeryp mnncheteey, tng fo eet sp. dieemne a 
business... The public -had ved ing benefit, 
otherwise they would not have purchased the arti They 
were not bound to buy these sleeve-links, unless they were 
better or cheaper than others, and those who it paid 
the ingenious inventor, and no harm, so far as witness 
knew, had been done to any one, but, on the contrary, it had 
stimulated other inventors. At the time of his givi 
evidence the invention was open to the pe there were 
hundreds of people oo in that an 
turers, and many useful inventions had been brought about 
by the iublic, and. the pablic bed paid. foe liophet they 
y the publi public i they 
deemed it to be . The witness another 
— article, a watch, and said it might have 
n assessed at a very small sum ; it was simply a keyless 
watch, which wound up in the act of opening, but to him 











well as to the benefit of the inventors and of the manufac- 
turers, without detriment to any one. wae 

Hence, taking all the facts into consideration, it would 
not seem that any alteration is needed in the ctice with a 
view either to prevent the granting, or lessen the term of 
patents for inventions on the ground of frivolity or want of 
utility. Indeed, it seems very remarkable that so much 
stress should be laid by eminent legislators and others upon 
the multiciplicity of:what they are pleased to term frivolous 
and useless @9-An argument against the Patent Laws. 
Surely it is a-yery argument to say that the manufac- 
turing interests of the country are hampered by patents for 
frivolous and useless inventions. If the inventions be really 
so frivolous, it is difficult-to conceive how injury can result 
from the ing of an obstacle—if a patent be an obstacle— 
in the Lg Heady use. No one = be injured, one a 
suppose, being preven m using a useless 
thing. On t 4 other hand it cannot be denied that very 
serious public injury'would result in many cases by refusing 
patents, and so counteracting the exertions of those who 
would promote the introduction of apparently frivolous but in 
many cases valuable inventions. Such, there is grave 
reason to fear, be the effect of some of the provisions con- 
tained in the Patents for Inventions Bill, lately introduced by 
the Lord Chancellor in the House of Lords, and read for the 
second time on the 26th February, should that Bill become 
law in its present form. The Bill provides for the appoint- 
ment of “ examiners of patents” and of “‘ referees for patents,” 
as to whom I will say more hereafter. Amongst other duties 
of these examiners and referees, it is provided that they shall 
consider and shall re to the Commissioners of Patents 
with reference to the following among other questions: 

“ Whether the invention is in the nature, wholly or mainly, 
of a combination of known machinery, substances, or pro- 





cesses ? : 
“ Whether, being had to the last-mentioned con- 
sideration, or to the consideration that the invention is not of 


t im or utility, or for any other reason, it is 
Piet the duration of a patent to be granted for it 
(if any) be limited to seven years? or 

“ Whether by reason of frivolous character of the in- 
ven tion, or for any other reason, it is not worthy of a patent ?” 

It is very difficult indeed to reconcile these clauses with 
the Lord Chancellor’s statement, as reported in the Times 
of 18th February, that the referees would not have to judge 
whether the invention would be useful to the world or not; 
that he had carefully excluded the question of utility be- 
cause nothing but experience could decide whether a thing 
would prove useful or not. I have thought a great deal 
about these clauses, and have heard the views of many 
practical men upon them, and I must say that I cannot 
myself, and I have as yet met with no one who can, interpret 
the clauses otherwise than as including, de facto, questions 
of utility in the widest sense. 

Lord Cardwell idly said he was very well satisfied 
with the Bill; he liked it for what it undid as well as for 
whatit-did. What it undid was to = an end to the present 
system of patents, injurious as it had proved itself to be to the 
inventor, to the public, and to the manufacturing interests of 
the country; a what it did was to establish in its place a 
system which he ventured to say would soon perish, and they 
would then arrive through the instrumentality of the Bill, at 
the object he desired to see attained—the abolition of the 
system altogether. My own view of the Bill is that under 
it we might have any practice from the exclusiveness of the 
Prussian system down to the liberality of the American. 
Hence, it isimpossible to foresee how the Bill will operate 
should it become law. 

The, to my mind, objectionable proposal to t some 
patents for jee | seven years, with option of petitioning for 
extension, would seem to be opposed to the principle on 
which the Lord Chancellor bases his argument against the 
prolongation of patents beyond fourteen years, namely, 
that trade is disturbed by the uncertainty whether @ patent 
will be prol or not. ; 

The next objections are that patents are granted for things 
that are old ; and that in many cases the claims are am- 
biguous! These allegations are true, and constitute the most 
substantial gri pertaining to the present mode of ad- 
ministering the Patent Laws. are, ¢ believe, agreed that 
& properly organised system of examination as to novelty, 
eee y to the granting of letters patent, would be most 

irable. The points upon which all are not agreed, refer, I 
think, simply to the mode of conducting the examination and 
the) manner of subsequently dealing with the application for 
a patent, in reference to which the examination may have 


and to many others it would be a very valual ped yee 
He was somewhat awkward, ho said, in bis fingers, and could} been made. 


he was willing to pay the inventor. 
No one was i by it; 
on a pe was qhaet to the public, eine eres 
would stim other persons to juce , 
Thea the at pte adopted fish joi t for rail 

most univ y join’ r s 
which one of the most eminent engineers of our day, ieee 
Bramwell, has to be the greatest improvement 
in permanent way that has been made since railways were-' 
introduced, consists simply in ting together the abut- 
ting ends of the rails by a couple of plates, one on each side 
of the rail, with bolts passing through the web of the rail. 
See had hese fished in this ge vied he tte Us. 

: Bridges Adams, a carriage builder, appli C) to 
rails and told the engineers they were a to support the 
joint in the chairs as they had been doing, the did 
not beli it, and said it was all nonsense. Yet Mr. Bram- 
well —— that A superiority of the fish joint as com- 
pared any ot! joint in previous use, &@ money 
be Sa tom aoa, tho greater endurance of ra, 

, and permanent way, and in the power to carry 
heavier and quicker traffic, that must be measured by 
hundreds of thousands per annua, if not by millions. 

Many other inventions so simple in character as to appear 
at first sight frivolous, if not ess, might be enumerated as 
having tended largely to the convenience of the public, as 


not easily use a 








Great stress has been laid upon the fact of specifications 
being drawn up in a loose ue way, rendering it ex- 
ceedingly difficult, if not impossible, to correctly determine 
the nature and extent of the invention claimed. This com- 
ary as already stated, has very strong foundation in fact ; 

ut the ambiguity complained of is by no means invariably 
attributable to intentional deceit on the part of the patentee. 
My belief is that it more frequently arises from the patentee 
not seeing the way clear to making specific claims, in conse- 
quence of his inability to aff e time for making a 
search himself, or the money for employing some one to 
search for him. My advice to intending patentees invariably 
is, to search before ppplying for letters patent, and I am fully 
satisfied that this plan would be followed out by inventors to 
a very far greater extent than it is, and that t would be 
a consequent reduction in the number of invalid patents 
granted, if greater facilities for searching existed. 

(To be continued.) 





. ata oe I ee pee ty cme rma 
in Russia, domestic o rposes. Even 
it i i cahashe el calbeeg 














ENGINEERING, Marca I2, 1875. 





BESSEMER 


BLOWING ENGINE AT THE EDGaApgo) 


CONSTRUCTED BY MESSRS. MA 























S 
Y 



































\, 





























_ o 5 WES: 
z ; 
>} aware fsa + : 
dei . ~— 
owe Ss qoboosece rr Ot 














‘-AMMOMSON STEEL WORKS, NEAR PITTSBURG, U.S.A. 


HILL, AND CO., ENGINEERS, PITTSBURG. 





























Marcu 12, 1875.] 


ENGINEERING. 


209 








AGENTS FOR “ENGINEERING.” 


MANCHESTER: John Heyw 143, Deansgate. 
GiaseoW: William Love, oe 
France: Lemoine, 15, i Malaqua: 


is, Paris. 
Neuf, Brussels. 


Beteium: P. 'y, 49, Rue de Pont 
Kirkland and Cope, Ostend, 
UniteD STATES : 


A.N. pene | and Co., 73, Broadway, New York. 
Willmer Rogers, 47, Nassau-street, New York, 
August Brentano, 33, Union-square, New York. 
A. N. Kellogg and Co., 77, Jackson-street, Chicago, 
ViennA: Lehmann and Wenzel, Kiirntnerstrasse. 
Gerold and Co. 
Russia: At all Post-Offices in the Empire. 
Leipzig: Alphons Diirr. 
Bern: Messrs. A. Asher and Co., 53, Mohrenstrasse. 
CamcuTTa: G. C. Hay and Co, 








Advertisements cannot be received for insertion in the current 
week later than 5 p.m.on Thursday. The charge for advertise- 
ments is three shillihgs for the first four lines or under, and eight- 
pence for each additional line. 

The price of ENGINEERING to annual subscribers receiving 
copies by post is 12. 9s. 2d. per annum, this including two double 
numbers. If credit be taken, the charge is 2s. 6d. extra, the 
subscriptions being payable in advance. 

All accounts payable to the publisher, Mr. CHARLES GILBERT, 
$7, Bedford-street. Cheques crossed “ Union Bank,’’ 

Cross Branch. Post Offices Orders to be made payable at King- 
street, Covent Garden, W.O. 

Office for Publication and Advertisements, No. 37, Bedford- 

street, Strand, W.C. 





ENGINEERING is registered for transmission abroad. 


twenty-six 


READING CaSES.—Reading Cases for con 
er or of any 


Numbers of ENGINEERING, may be had of the pub 
news agent. Price 6s. each. 








NOTICE TO AMERICAN SUBSORIBERS, 

In consequence of the great increase in our American connexion, 
we have found it necessary to establish a branch office in the 
United States. Communications may be addressed to Mr. 
GrorGE EpwarD Harpine@, ©.E., of 52, Broadway, New York, 
who is our accredited representative. 

MR. CHARLES GILBERT to state that Subscribers in the 
United States can be supp’ with “ ENGINEERING” from the 
London office, post free, for the sum of 17. 15s. 8d. (8.56 dols., gold) 
per annum, payable in advance. The most convenient mode of 
remitting su ptions is by Post-Office Order, but in 
- where postal orders on London cannot be obtained, 10 

ollars in currency may be remitted. All accounts are payable 
at the London Office. 








SPECIAL NOTICE: GERMAN EDITION. 

THE German Edition of ENGINEERING, hitherto produced at 
Vienna, has, from the commencement of the present year, been 
published at Berlin, by Doctor H. GRoTHE, 172, Alte Jaco! 
in combination with the long-established and well-known journal 
the POLYTECHNISCHE ZEITUNG. The responsibility of this German 
Edition is vested solely in DocroR H. Grote. Subscriptions 
and Advertisements will be received as before by Mz. OHARLES 
GILBERT, 37, Bedford-street, Strand, London. 








NOTICES OF MEETINGS. 

THE INSTITUTION OF CrvIL ENGINBERS.—Tuesday, March 16th, 
at8p.m. Continued Discussion upon: 1, ‘‘ The Working of Rail- 
ways,” by Mr. George Findlay, Assoc. Inst.C.E. 2. “On Sorting 
Railway Trains by Gravitation,” by Mr. William Cudworth, 
M. Inst. O.E, 3. “ Railway Statistics, 1873-74,” by Mr. John 
Thornhill Harrison, M. Inst, O.E. 

INSTITUTION OF SURVEYORS.—On Monday evening, March 15th, 
the paper by Mr, E, Ryde, entitled “The Rating of Country 
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We give with the present number a double-page Plate of 
a Vertical Bessemer Blowing Engine. The ipti 
Sor the Plate will be found on page 206. 
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SHIPPING LEGISLATION. 
THE provisions of the Government Merchant 
Shipping Bill with respect to the load line question, 


amounts, as we have previously intimated, to little | free 


more than affording greater facility for ascertaining 
the freeboard of a vessel on leaving port, and com- 
pelling the captain to enter the amount of freeboard 
as well as the draught of water at the bow and stern 


in the official log-book every voyage. 


those} intended to be brought down to the water sur- 


"I rence of 7 ft. or 8 ft. in the official height of free- 
* | spar deck portion of the vessel is strong enough to 


"| the part below water is made no stronger than the 


description h 


The zero point of the proposed scale of feet de- 
noting the freeboard is to be ‘‘at the deck up to 
which full scantlings are carried, and shall be marked 
at a point level with the top of the deck plank next 
the waterway at the place of marking.” This is 
one of the vaguest provisions in the whole Bill, and 
if it were to pass as it now stands it would lead to 
endless difficulties, It is not clear how a vessel 
with an iron deck instead of a wood one would fare 
—whether the zero point would be at the top of the 
iron deck, and thus place her at a disadvantage com- 
pared with a similar vessel having a wood deck. If 
so, by working a single strake of wood deck on the 
iron deck near the side, and forming a waterway, 
the zero point could be lifted to the top of that 
plank, thus gaining 3 in, or 4 in. of freeboard, and 
the Act be literally complied with, Many ways will 
be discovered for carrying up the zero point in new 
ships, such as reducing the round of beam, and re- 
ducing the amount of sheer, and we are by no means 
sure the deck will not in many cases be ti up 
amidshipsto obtain more official freeboard, especiall 
where the ends. are to be rendered apparently high 
by means of alight poop and forecastle. The above, 
however, are by no means the chief difficulties which 
will present themselves. What we would most 
strongly direct attention to are the words ‘‘ the zero 
point of this scale shall be at the deck up to which 
ull scantlings are carried,” We should be glad to 
learn from any one at all acquainted with the types 
and varieties of the mercantile shipping what is 
meant by the words “ full scantlings” in the above 
sentence. There are vessels which have a complete 
light deck fore and aft, with the sides covered in 
with thin plating, lightly supported, and the 
whole forms a superstructure on the hull proper 
of the vessel, suited only for the shelter of 

assengers or cattle, and not for a moment 


face. In such vessels it would be clear enough 
that the zero point of the freeboard scale should = 
fixed at the deck next below the superstructure, and 
not at the top of the awning or shelter deck. But 
when we go beyond this extremely light super- 
structure, and fit a good substantial spar deck on 
the vessel with plating thick enough, and sufficiently 
supported by frames to bear the blows of the sea 
with safety, even if the main deck of the vessel be 
loaded to the water’s edge—a superstructure which 
will afford additional longitudinal strength to the 
vessel sufficient to allow her to load even to the 
main deck—what then becomes of a scale of free- 
board whose zero point is at the water’s surface, and 
shows no freeboard when the vessel is in fair trim? 
The scale of freeboard could not, under the pro- 
posed Act, be marked from the spar deck down- 
wards because the scantlings above the main deck are 
not ‘‘full scantlings,” that is, they are not so heavy 
as those below the main deck; although they may 
be quite heavy and strong enough for the purpose, 
and for the load she is accustomed to carry. 
fact, the term ‘full scantlings” implies a com- 
parison between the strength above a certain deck 
with the strength below that deck, and according 
as one is heavier than the other will make a diffe- 


board. We should have this anomaly, that if the 


perform its work as the out-of-water portion of the 
ship’s hull, but the part below is made stronger and 
of heavier scantlings, the freeboard would count from 
the main deck, and the ship be constantly leaving 
behind her a record of ‘‘ no freeboard ;”’ whereas, if 


spar deck portion above water, the vessel, although 
weaker—perhaps too weak—will be enabled to load 
as deep, carry more cargo, owing to less weight of 
ull, and leave a record behind her of a bold free- 
board of 7 ft. or 8 ft. Can this be the serious 
intention of the framers of the Act? We 
cannot think so; yet we are not putting forward 
an impossible or exaggerated case, but — 
point to a grave difficulty that will be met wit 

in the case of hundreds, we may say thousands, 
of steamers, if the present wording of the clause be 
retained and be acted up to. ere is scarcely a 
three-decked steamer afioat which has not some 
reduction of scantling above the main or middle deck. 
But it would be stultifying the Act to count the 
board in such cases from the main deck, and 
have them sailing day after day with a negative 
official freeboard. We are conscious of the difficulty 
of framing the clause so as to avoid the objections 





In| We are not aware 


placed by some more fitting term. We would 
rather see the provision made for fixing the zero 
point of the free scale at the deck up to which 
‘¢ substantial ware pes gf are carried, but this we 
freely admit would still leave the matter in an un- 
satisfactory state, lead to much difficulty, and at 
best be mineening in very many cases, A further 
improvement would perhaps be effected by putting 
two scales, one from the main deck, the other from 
the gunwale, on vessels in which there is a con- 
siderable reduction of scantlings above the main 
deck, but where the superstructure is something 
more than a mere covering or shelter. At best, as 
we have before stated, we view marking of the scale 
of freeboard on the sides of vessels as a mere step in 
the right direction. Combined with a definite load 
line it will be useful. As a mere record without a 
definite load line being fixed or indicated it will be 
misleading. If provisions for fixing a load line fail 
to be carried this session, and the figures be adopted 
as propane, the chief value of the latter will pro- 
babl to bring to light such great anomalies, and 
to afford such misleading records of the depth of 
loading, as to hasten the fixing of a load line even 
in the interest of owners themselves. We have little 
doubt that a fair load line of reference for corm | 
sea yy would combine a great amount of goo 
with the least possible amount of evil, and a con- 
siderable amount of real good would doubtless 
accrue for a time from a maximum load line also 
being fixed. 

It may here be interesting to point out that a 
maximum load line fixed by law would not be 
without precedent in the mercantile affairs of the 
world, . W.S. Lindsay in the first volume of 
his excellent ‘‘ History of Merchant Shipping and 
Ancient Commerce,”* gives the following account of 
the restriction which was placed on loading mer- 
chant vessels during the Middle Ages : 

‘‘ Every merchant ship, by the laws in force 
among the Italian republics, was subject to pre- 
scribed laws to prevent them from being paler Poet 
When launched, two experienced inspectors mea- 
sured the ship’s capacity, and in conformity marked 
upon her sides a line which it was forbidden to sub- 
merge. At Venice this mark consisted of a cross 

ainted or carved or formed with two plates of iron. 

e ships of Genoa had a triple mark of three small 
plates of iron fastened a a particular line on 
each side of the hull, indicating a limit in depth 
which was not to be exceeded; while in Sardinia, 
the centre of a painted ring marked the extent of 
the immersion allowed by law. The laws, also, pre- 
scribed many other details in the loading of the 
ship and in the stowage of her cargo which, aoe | 
the whole period of the Middle Ages, were enforce 
with the utmost rigour.” 

Here was a law almost identical with that which 
has been so urgently pressed upon the Government 
of this country anon the last two or three years. 
ow it was found to work in 
ractice, or why it was discontinued. The duty of 
ive a maximum load line was probably of a much 
simpler kind in those days than it would be in the 
present. We are not informed as to the basis on 
which the Italians regulated their freeboard, but 
we may presume that minute calculations of surplus 
buoyancy did not figure in their brakeman 
although doubtless they combined roughly ideas of 
the height of side, with a fraction of the total bulk 
being out of water. 
We have now before us the Bill prepared by Mr, 
Plimsoll, witha view, we presume, of supplementing 
or leading to a modification of the Government Bill. 
Mr. Plimsoll, like the Government, proposes to mark 
a scale on the sides of each vessel to indicate the 
freeboard, but while the Government Bill provides 
for this scale being marked in feet and fractions of 
a foot, Mr. Plimsoll’s Bill provides that “each of 
the units of the said scale shall mark off 1 per cent. 
of the ship’s total displacement.” The wording of 
the Government Bill about fixing the zero point of 
the scale has been adopted in Mr. Plimsoll’s Bill, so 
that the objections on_ this score we have urged 
above apply equally to Mr, Plimsoll’s scheme, e 
shall show further on that for the purpose merely 
of recording the freeboard the Government scheme 
is infinitely preferable to Mr. Plimsoll’s. 
Mr. Plimsoll, however, does not stop at merely 
recording the freeboard. He provides that every 








* « Hi of Merchant Shipping and Ancient Commerce,’ 
by W. S. Lindsay, in four volumes, with numerous illustra- 





set forth above, but obviously the term “ full 
scantlings” is inapplicable, and will have to be re- 





London: Sam Low, Marston Low and Searle, 
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ship shall be marked in such a way as to indicate 
the full depth to which she “ma safely loaded 
under favourable circumstances.” And the deter- 
mination of this depth for all vessels is to be left to 
the judgment of ers appointed for the 
P , who will have power to a fee ac- 
poe a to the tonnage on each ship to defray the 
expenses of ascertaining the load line and the ‘‘scale 
of displacements.” The Bill provides for the appoint- 
ment of the Commissioners thus: “‘The Commis- 
sioners for the purposes of this Act shall consist of 
three persons to be nominated by the Committee of 
Management of Lloyd’s Register of British and 
Foreign Shipping at a special meeting called for that 
purpose, two persons to be nominated by the Com- 
mittee of Management of the Liverpool Under- 
writers’ Registry for Iron Vessels, also nominated at 
a special meeting, and three to be nominated by 
the Board of Trade, and they and the surveyors ap- 
pointed by them respectively shall have all the 
powers necessary for executing the purposes of this 
Act.” 

The Commissioners, it is pro » are to have 
offices provided for them in London or Westminster, 
and there shall be paid by the Treasury, out of 
funds to be from time to time provided by Parlia- 
ment, such remuneration to the Commissioners, 
their secre and surveyors, and such expenses in 
respect of their offices, and for the general expenses 
of the Commissioners, as the Treasury shall from 
time to time direct. 


If a load line is to be fixed for every ship, the/ P 


duty of fixing it should almost of necessity en- 
trusted to a commission specially appointed for 
the purpose. And the mode proposed for appoint- 
ing the commission would probably insure the 
selection of able professional men who would com- 
mand the confidence of the public and of the 
shipping community. Questions of the most diffi- 
cult nature regarding the strength, buoyancy, 
and stability of all types of ship would have to be 
considered in relation to each other, and to the par- 
ticular veasel in question, with the utmost care and 
delicacy, or the commission would soon find a 
hornet’s nest about their ears, their position would 
become a most unenviable one, and the whole 
scheme would prove a failure. 

The pricomvel | to mark a ‘scale of displacement” 
instead of a scale of feet on the ship's side, is a 
fanciful hobby which will never, we venture to pre- 
dict, commend itself to practical men, and it is much 
to be regretted that Mr. Plimsoll has been misled 
into adopting it in his Bill, and thus endangered his 
otherwise reasonable proposals. We pass over the 
misapplication of the terms displacement and scale 
of displacement, which have special reference to the 
immersed of the ship, instead of as the Bill sup- 
poses to the out-of-water part of the vessel. It is 
past a joke, however, and may seriously affect the 
credit of the Bill when Parliament is asked to ap- 
point commissioners to perform on every ship an 
operation about as impossible as squaring the circle, 
or making the three angles of a triangle together 
greater than two right angles. Let us examine for 
a moment the provisions for marking this so-called 
scale of dis; ent. It is said, ‘‘ Each of the units 
of the said scale shall mark off 1 per cent. of the 
ship’s total displacement.” By displacement we 
assume is meant external measurement or capacity ; 
but if it is intended to mean internal capacity the 
difficulty will remain. 

In most ships there is considerable sheer and 
round of beam, and these form very important ele- 
ments in the spare displacement or surplus buoyancy 
of the vessel in a seaway, and materially affect the 
load line. The Bill, which is not quite clear, pro- 
poses to do one of two things. It either intends 
omitting the displacement in the sheer and round 
of d altogether, in which case the whole 
scale will be wrong as a measure of displacement 
and lifting power; or, as is more likely, it intends 
taking account of the whole external capacity of 
the ship. In the latter case, however, how can the 
zero point be “ level with the top of the deck plank 
next the waterway” amidshi Imagine a com- 
missioner puzzling his head how to make the scale 
correct when he has, say, 4 cent. displacement 
due to sheer and round of above the point 
where he is bound by the Act to fix the zero point! 

This part of Mr. Plimsoll’s Bill is badly drawn and 
badly arranged, and has obviously not framed 
under the directions of any one possessing a technical 
knowledge of the subject. Supposing for a moment 
this so-called scale of di it could be marked 


with reasonable accuracy in a reasonable time— 





which we entirel 7 te—what purpose could it 
be made to carve? the Comathadenne fix the 
maximum load line of a vessel, what need can there 
be for an elaborate scale <a re of displace- 
ment from there up to the ? scale of feet 
might be of service in a disputed case, because the 
e could be verified easily, and would in most 
cases have been so verified, and a reading taken from 
it could be accepted as an established fact in any 
question which arose, say, after the vessel was lost, 
concerning her loading. A reading from a scale of 
displacement could not, however, be so accepted in a 
court of justice, unless it had been made with the 
utmost care from certified drawings of the ship by 
men of proved competence. But to do this for 
some 14,000 ships or more would be out of the 
question, as in the vast majority of ships the neces- 
sary drawings do not exist, and if they had to be 
made for the purpose, the marking of the ships alone 
would be a work of years, A scale of displacement 
made in a haphazard way from the mere principal 
dimensions f the vessel with a rough approximation 
for sheer, &c., would, we fear, carry but little weight 
before a jury where important interests hung upon 
the results of the trial, and there can be little doubt 
that recourse would be had to the old-fashioned, 
common-sense way of testing the question by the 
height of clear side, and the usual customs of load- 
ing, which all concerned could understand. 
e think, on the whole, however, there is ground 
for hope that the question of overloading is ap- 
roaching a solution. That Mr. Plimsoll has a 
tremendous following in the House of Commons on 
the subject no one can doubt. A compromise be- 
tween his Bill and the Government Bill is there- 
fore sure to be sought if there appears any possi- 
bility of effecting such a compromise. We think 
there is such a ibility, and that an effective ar- 
rangement could be arrived at by retaining the 
Government scale of feet, and appointing a com- 
mission as Mr. Plimsoll pro: to arrange and fix 
a fair and reasonable load line for all vessels, with 
— to relax their requirements in special cases or 
or special voyages, upon application being made to 
them, if they deem such relaxations safe and 
reasonable under the particular circumstances. At 
eaten the state of uncertainty is particularly 
ing to shipowners, because they are liable 
at any moment to have their vessel stopped as she 
is about to start, and to be told they must remove 
so many tons of cargo. A ae arises which is 
sometimes decided in favour of the shipowner and 
at other times in favour of the Government sur- 
veyor. In either case the owner is exposed to 
vexation and delay, and loss is caused, and we are 
certain the annoyance has been felt to such an extent 
that the majority of —— shipowners at the 
resent time would prefer to submit to a load line 
ing fixed by a commission such as Mr. Plimsoll 
proposes, than to go on as at present, or to have 
the scale of freeboard marked without the load 
line being fixed. 

Mr. Plimsoll’s Bill provides for the survey and 
classification of all vessels, and for the testing of 
iron used in shipbuilding, and a few other matters 
to which we must return hereafter. 


THE METROPOLITAN GAS QUESTION. 
Ir would — from the report of a recent 
meeting of the Metropolitan of Works, 
that the London Gas Companies have far too 
much power to be easily dealt with. In our 
issue of the 12th ultimo (page 126) we gave the 
last results of the joint decision of the Corporation 
of the City and of the Metropolitan B in re- 
spect to the future regulation of the companies. 
Since then a deputation of the two authorities has 
waited on Mr, Remetery Cross, and laid before him 
all the facts and ents that tended to support 
the position they had taken. Mr. Cross, however, 
declined to undertake the responsibility of promis- 
ing the assent of the Government to the two Bills 
relating to the purchase of the existing gas com- 
panies and the construction of new and competing 
works by the Metropolitan Board, and consequently 
—_ Bi Ay been mg = that for re- 
i e charges of gas, an er provisions 
tens in our issue already referred to, will alone 
en, the attention of Parliament. 
respect to the purchase, the enormous amount 
stated in some quarters to be required—namely, 
thirty millions—was quite sufficient to settle that 
portion of the question. It appears, however, froma 
statement made by Mr. Newton that the actual sum 
wanted would be but 15,000,000/., which is exactly 








the amount at which we valued the companies’ in- 


terest at 477 in our last volume. The objections 
to the erection of new and competing works were 
similar to what we have already urged, namely, the 


immense length of time required for their construc- 
tion, laying of mains, service pipes, &c.; and the 
enormous interruption of the litan traffic 
that must have consequently ensued. Even the 
scope of the new Regulation Bill is to be narrowed, 
as all the extra-metropolitan districts of Putney, 
Wandsworth, Sydenham, Plumstead, &c., are to be 
excluded, so that the extent of the Metropolis Gas 
Act of 1860 will not be materially altered as regards 
the area to be defined in the new Bill. 

It is evident that the Metropolitan Board of 
Works, as also the City Corporation, have ventured 
a step too far. They have literally lost the sub- 
stance, but we fain would hope that they will re- 
tain the shadow. What strength they have really 
left is that of only seeking for a power of control- 
ling the operations of the existing companies in the 
general interest of the public and private consumer; 
and we sincerely hope that there will be no repeti- 
tion of the mistake that the Board made when the 
1868 and 1869 Acts were passed. In fact, they 
have now to get the power which they let slip 
through their hands at that date. So long as the 
companies exercise their legal rights in a manner 
justly consistent with their own and their customers’ 
interest, no one can complain. But it is too much 
to hope of any company that an exact measure of 
justice of this kind will be ever carried out. Hence, 
at the present juncture, it is the province of the 
Corporation and the Board to seek such limits as 
will secure, as far as ible, conditions in regard 
to price of gas, dividend to shareholders, raising new 
capital, or the issue of debenture stock, &c., the 
standards of lighting power and purity, as shall 
settle the whole question for many years to come. 
There is no doubt that the recent universal reduction 
of price in gas by the London companies has solely 
resulted from the pressure that was put upon them 
last year, for the present state of the coal districts 
and markets by no means can have encouraged the 
hope that fuel would be cheaper; in fact, appear- 
ances, owing to strikes and other causes, lead to an 
opposite opinion, But the pressure hitherto put on 
has had no basis ; it has simply been sensational and 
without power. The latter Bes now to be sought 
by fresh legislation, but limited by such provisions 
that injustice shall be impossible to either side. 

The Bill for regulating the future of the gas 
companies was introduced into the Commons by Sir 
J. Hogg, the chairman of the Metropolitan Board 
of Works, last week. On last Saturday it was issued 
as the ‘‘ Regulations” Bill. Its general object is to 
amend the Acts which now regulate the present 
metropolitan gas companies. respect to the 
standard of illuminatin;, power this is fixed at not 
under 16 candles for ordi gas, and at 20 candles 
for cannel gas. Common gas is to be charged at 
3s. 9d. per 1000 ft., and the price of cannel gas is 
fixed at 4s. 9d. If any advance of price is made by 
the companies they must submit to a reduction of 
ves dividend at the rate of ng quarter per ae. 

‘or every penny, or part of a penny, above the 
prices already stated. Three referees, a chief gas 
examiner, and the usual staff of gas examiners, are 
to be appointed, one referee being chosen by the 
gas companies. The minimum of lighting power 
stated above is to be constantly maintained through- 
out the 24 hours of each day, and heavy penalties 
are to be incurred for infraction of the above and 
other conditions of the Act. . 

So far this represents the views of the Metropolitan 
Board. The companies, however, have not been 
remiss in attempting to better their position ; eight 
Bills in all have m presented to Parliament. 
That promoted by the Chartered ory | has been 
thrown out in the Lords on the Standing Orders not 
having been complied with. This Bill sought to 
give the company power to convert their residual 
products into others of greater value, including, we 

resume, the manufacture of gas-tar colours for 
eing, which probably might have become a source 
of profit to them. It was also proposed to raise 
future capital by borrowing at 5 per cent. instead of 
issuing shares entitled to dividends of 10 per cent. 
A clause was also inserted proposing to compel 
the Metropolitan Board to purchase the works 
at the option of the company. But, as already 
stated, The Bill has been rejected on technical 


Another Bill is intended to provide for the amal- 
gamation of the Commercial and Ratcliff Gas Com- 
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panies, and extending the works of the former. But 
this scheme directly in opposition to the views 
of the Board of ‘Trade, inasmuch as the gas pro- 
duced must be conveyed through the same district as 
that through which the great main of the Chartered 
Company passes, from Beckton to London, but 
which does not supply that district. Another Bill 
has been promoted by the yr aya Company for 
raising more capital, and for other purposes. 

It is evident from the above facts that the settle- 
ment of the gas question during the present session 
is at least problematical. The Metropolitan Board 
has, of course, made great advance by its successful 
opposition to the Chartered Company’s Bill; at the 
same time the success will naturally raise the angry 
opposition of the other companies before Parliament. 
The only course that can safely be adopted by all 
parties is that of mutual forbearance, but we shall 
be greatly surprised if that result be actually 
arrived at. 








THE UNITED STATES PATENT OFFICE 
REPORT. 

Tue Annual Report of the United States Com- 
missioner of Patents for 1874, which we have just 
received, contains matter of special interest just 
now. 

The total number of applications reached 21,602, 
the highest which has ever been recorded. Of this 
number 13,599 were issued, including reissues and 
designs. The number of applications for extensions 
was 216, of which 199 were granted. During the 
year 318] caveats were filed, and 4908 patents ex- 
pired. Of patents allowed, but not issued for want 
of the final fee, there were 2561. Classing the 
patents according to the countries to which the ap- 
plicants belonged, we find that 13,072 were granted 
to citizens of the United States, 352 to subjects of 
Great Britain, 74 to French subjects, and 101 to 
the subjects of other foreign governments. The 
commissioner gives an extremely interesting table 
showing the number of patents granted in each 
state, and the relative proportion of patents and 
population. The differences of the agricultural and 
the manufacturing states are most strikingly appa- 
rent. Thus whilst in Alabama only 39 patents were 
granted, or 1 to every 25,564 inhabitants, Massa- 
chusetts took out 1506, or 1 to every 966 of the 
population. 

The revenue of this department amounted to 
738,278 dols., which included 655,625 dols. in fees, 
53,914 dols. in fees for office copies, 18,400 dols. 
for recording assignments, 9011 dols. subscriptions 
to the Official Gazette, and 1326 dols, for registra- 
tion of labels (since August 1, 1874, only). The 
disbursements reached 679,288 dols., thus leaving a 
balance of receipts over expenditure of 58,989 dols. 
The heaviest item was for salaries, which, including 
the expenses of the tempo staff, amounted to 
ow half a million dollars. The charge for photo- 
ithographs and drawings was 121,000 dols, 

The Commissioner complains of the great incon- 
venience which is felt by the delay in printing the 
back issues of patents, of which there are more 
than 158,000 from 1836 to the present time. Since 
1866 the specifications have all been printed, but if 
the grant of 100,000 dols., which the Commissioner 
asks for, be allowed, he hopes to complete the work 
of printing within the present year. is he anti- 
cipates will enable him to effect a reduction in the 
examining staff by reason of the greater facilities 
for examination which will be obtained. He also 
proposes that abridgments shall be prepared, in 
classes, similar to those published by the ~Patent 
Office authorities here. ‘‘ It is easier,” says Mr. 
Thacher, ‘for our inventors to gain full informa- 
tion of English patents than of those of our own 
country, for the reason that some public libraries in 
the country are provided with complete printed 
records of English patents. In fact, this office (by 
the liberality of the English Government) has all 
these printed records of English patents but not of 
its own.” A general index of all patents from 
1790 to 1873, both of names and subjects, has been 
prepared, and will be contained in six volumes, one 
of which has already appeared. The Official Gazette, 
which is published weekly, and contains a brief ab- 
stract yon § drawings of all the patents granted during 
the previous week, is said to be gradually increasing 
in favour. An arrangement has been e to publish 
in the Oficial Gazette, reports of all patent cases 
decided in the various district courts of the United 
States, within a few days of their delivery. 

The Commissioner also reports that ‘There is 








great complaint of the burden of litigation under the 


present law, which has become a hardship to 
patentees under the present practice. A final de- 


cision by the United States Supreme Court cannot | had 


be expected in any case much short of six or seven 
years from the commencement of suit. The ex- 
pense of money attending patent litigation is fully 
as extravagant as that of time, It must be re- 
membered too, that all this expenditure of time 
and money occurs in the determination of rights 
which have only a limited duration. If seven years 
of the lifetime of a patent are consumed in litigation, 
the enjoyment of the exclusive privilege intended 
by the grant isin reality reduced to ten years. The 
establishment of some more summary and inex- 
pensive method of determining patent suits seems 
almost imperative.” He does not, however, recom- 
mend any alteration in the law, but desires to see 
the whole question referred to a special committee, 
or to a commission, The law of to-day is sub- 
stantially the same as that of 1836, since which time 
the annual applications have increased from 435 to 
21,602, and the staff of examiners from one to one 
hundred. 

‘“‘The work of the Patent Office,” says the Com- 
missioner, ‘‘ calls for the exercise of judgment and 
intelligence of a high order. A thorough know- 
ledge of the applied sciences and useful arts, 
especially on the part of those employed in the ex- 
amining corps, is absolutely necessary, . . . Itis to 
be regretted that the most efficient and competent 
men cannot be retained in the office. When they 
become thoroughly familiar with their duties and 
efficient in the performance of them, their services 
will command a much more liberal compensation out- 
side than in the office. The result is that some of 
the best examiners are led to resign their positions 
for the purpose of entering more lucrative employ- 
ment, where their experience in the Patent Office 
becomes available.” 

The report concludes with a complaint of want 
of room, both in the office and in the museum, which 
he speaks of as “‘ filled to repletion.” 





PHOSPHATE SEWAGE PROCESS AT 
HERTFORD. 

WE are glad to find that at last one of the pre- 
cipitation methods of dealing with sewage has 
found a field of ee from which we may hope 
eventually to gather some accurate statistics, in re- 
ference to the chemical mode of dealing with sew- 
age. The Phosphate Company have commenced 
to treat the sewage of Hertford for the double pur- 
pose of purifying it and of deriving therefrom a 
manure from which they expect to get a profit. 
Up to the present time both the Native Guano and 
the Phosphate Companies have been singularly un- 
fortunate. They have financially and practically 
stood at the head of the various chemical companies, 


at least by public repute, although they have found | in 


a serious rival in the method of Dr. Anderson at 
Nuneaton and Coventry. But we sincerely hope 
that now the Phosphate comets has commenced 
work, we shall soon be able to judge of the value of 
the method they follow. We have frequently de- 
scribed this, but it may here be briefly stated that 
the essential feature of the plan is that of using a 
native phosphate of alumina obtained from the 
West Indies. This phosphate is reduced to powder, 
and sulphuric acid added. A reaction ensues, setting 
free phosphoric acid, and forming sulphate of alu. 
mina, This product is added to the sewage, and 
subsequently milk of lime is mixed with the liquid. 
Precipitation of the suspended and soluble matters 


lime, the following results accrued: nearly all the 
ed matter was removed, and about one-half 
of the soluble organic matter; the chloride of lime 
y disinfected the sewage, and had 
also prevented the growth of sewer-fungus in the 
effluent channel, so that the water when it reached the 
Lea was sufficiently pure to be admitted into it, The 
defecated sewage was filtered through coarse sand, 
and ran a distance of nearly a mile before it reached 
the Lea, which it entered quiteclear. But from the 
analysis of Dr, Letheby, to which we now refer, the 
sew must have been astonishingly weak. He 
found the matters in solution 25 grains on ; 
organic matter 2.5 grains ; ammonia 0.343 grain ; or- 
ganic ammonia 0.48, and nitrogen as nitrate 0.026, 
while the matters in suspension, were 1.42, of which 
only 0.72 grain was organic, and 0.70 grain mineral. 
It thus appears with such a weak sewage almost an 
kind of precipitant could hardly fail to be successful. 
This induces us to repeat what we have already 
stated in several previous articles, that the quality of 
the sewage rather than the quantity is the great 
difficulty to contend with, and through neglecting 
this we consider that all present modes of treating 
sewage have resulted occasionally in failures. Com- 
paring the sewage of Hertford with that of Leaming- 
ton the difference is enormous in this respect. In 
the latter case, according to experiments carried 
on daily for many months, the organic, mineral, 
and other constituents of the sewage were, on an 
average, about from three to four times those of 
Hertford. But at Leamington the total xormal 
flow of sewage daily did not exceed 500,000 ons 
from a population of about 20,000, nearly all sup- 
plied with water-closets, while, as we have seen from 
two independent reports, 7000 persons at Hert- 
ford, apparently supply three and half times that 
quantity of se per day. 
It is evident, therefore, that any precipitation pro- 
cess carried on at Hertford, under the circumstances 
we have stated, will have an admirable chance of 
roducing an excellent effluent. But on the other 
and, through the dilution of the sewage, the result- 
ing manure must consequently suffer so far as the 
nitrogen that can be retained in any form is regarded. 
We have already expressed our opinion in favour 
of the phosphate process so far as the manure is con- 
cerned, limiting it, however, in regard to the phos- 
phoric acid. Here it may be well to remind our 
readers that in all manures two essential points have 
been urged by various authorities, namely, the 
presence of nitrogen in some form of ammoniacal 
salt, and on the other hand, the presence of phos- 
phates, The Native Guano Company sought for 
the ammonia, and occasionally got 2 per cent. in 
their manure produced at Leamington only; while 
the Phosphate Company of course naturally rely on 
the large amount of phosphoric acid present in their 
product, This never amounted in the Native Guano 
to 2 per cent., while as will be presently seen, it is 
t bonged in the Pa 
ccording to the analyses of Mr. Forbes, one of 
the patentees of the phosphate process, the natural 
phosphate of alumina contains on an av from 
36 to 37 per cent, of phosphoric acid, and about 
26 per cent, of alumina. The remaining constituents 
may be dismissed for our present purpose, Mr. 
Forbes states that the process is intended to 
strengthen for manurial what would be 
otherwise a miserable result in regard to treating 
sewage, for phosphoric acid, by any other process. 
That it accomplishes this on an aver: sewage 
is without question. Dr. Voelcker found that ordi- 
nary London sewage treated by the phosphate pro- 
cess in the manner we have already described, gavea 


of the sewage occurs, and the pees when | manure containing 28.52 ver cent. of phosphoric 
dried, affords a manure of which we shall ‘speak | acid, nting 62.26 of tribasic phosphate of lime, 
more fully hereafter, as also of other details in the | and added his opinion that such a manure ought to 
process. command a y sale of 7/. per ton, while his esti- 


Hertford contains a population of about 7000. 
According to the reports of the Sewage Committee 
of the British Association its water supply is about 
614 gallons per head, while the sewage discharge is 
about 257 gallons, or about 9} times the water - 

ly, showing an enormous dilution owing to the 
infiltration of subsoil water into the sewers. The 
effluent water, when the lime process: was in use, 
was allowed to fall into the River Lea. The total 
flow of sewage in ordinary weather is about 
1,750,000 gallons daily. According to Dr. Letheby’s 
results attained in 1866-67, when chloride of lime 
was added in small proportions to the lime, the 
effects were satisfactory. He states that in Novem- 
ber, 1867, when the quantity of materials used per 
gallon was 3.43 grains of lime and 0.33 of chloride of 





mate of the native guano produced at Leamington 
was only from 14s. 6d. to 1/. 13s. 6d. per ton, 
although we know as a fact that several thousand 
tons of the latter have been sold at 3/. 10s. per ton. 
In our remarks on any and all of the methods of 
utilising sewage, we have endeavoured to be im- 
partial, and we believe that through that impartiality 
we have incurred the displeasure of most of those 
who have undertaken to solve that important ques- 
tion. We must candidly state that we cannot be- 
lieve that the phosphate manure will ever sell even 
at 5/. per ton from what we have seen of sewage 
manures, But its advocates cannot complain if we 
uote a portion of the Sewage Committee of the 
British Association’s report (given at page 443 of 
Report XLIIL). It states in regard to the process: 
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‘« The precipitate had no offensive smell, The valu- 
able constituents of the sewage, with the exception 
of the suspended matter, and the phosphoric acid, 
are not precipitated by this process, and cannot be 
utilised unless the effluent water be afterwards used 
for irrigation, for which case the milk of lime would 
not be added, and the clarified sewage would still 
contain a quantity of phosphoric acid. The ad- 
vantage of this use of it, if it were found to answer 
from an economical point of view, would be the de- 
odorisation of the deposit in the tanks, and of the 
sewage itself, which is certainly at b aye a great 
desideratum, ially as regards the tanks,” It 
is unnecessary for us to refer to the constitution of 
the committee which arrived at this conclusion, 
further than by stating that it included Messrs. 
Grantham, Bramwell, Perfield, Denton, Hope, and 
others of great eminence in sewage matters. 

Dr. Letheby, in experimenting on the phosphate 
process some three years ago, at Tottenham, states 
that all matters in suspension were removed within 
three hours during the treatment of 150,000 gallons 
of sewage, and that in his opinion the process pos- 
sesses great value as a means of purifying sewage, 
and of rendering the effluent water fit for irrigation, 
or for discharge into a running stream without 
causing a nuisance. It appears, however, according 
to the analyses of Dr. Voelcker, of sewage deposit 
obtained by this process, that while London sewage 
gave a money value of 7/. 7s, per ton, the sewage 
of Tottenham afforded one of only from 4/. to 
4/. 10s., proving what we have just stated, that the 
quality of the sewage is the most important element 
in determining the pecuniary value of any existin 
chemical process. For these facts we are indebte 
to copies of reports issued by the Phosphate Com- 
pany. In another analysis made by Dr, Voelcker 
of the Tottenham sewage products, he estimated the 
value of the manureatfrom 2/, 10s. to 27. 15s. per ton, 
which would be lessened, however, by the amount 
of moisture when in actual sale, his estimate havin 
been formed on the manure in a laboratory dri 
state. 

Within the last few weeks the Phosphate Com- 
pany made a kind of formal opening of their 
Lae. 2 at Hertford. The directors had invited the 
officials of several other towns to witness the result 
of their operations. The effluent water seemed on 
this occasion to be very clear, free from taste and 
smell, and quite fit to enter into any running 
stream, It appears that the Hertford Corporation, 
being under pressure from the Lea Conservancy in 
respect to the effluent got by the lime process, in- 
vestigated all the other processes of precipitation at 
work, and finally pemek the phosphate. It would 
thus show that although the lime process has been 
so much praised for its efficiency and cheapness, it 
was a failure at Hertford. From our own observa- 
tion of its working at Leicester and other places, we 
long ago arrived at the same conclusion. The 
mayor stated that the corporation had entered into 
such a contract with the company that the latter 
would be responsible in the event of any complaint 
being made in regard to the effluent on the part of 
the Lea Conservancy or any other body. ‘The 
chairman of the company, Mr. Peach, stated that 
they could treat a population double that of Hert- 
ford with half the amount of tank-room which 
existed at these works. At Barking, he could show 
that a population of 30,000 persons might have 
their sewage treated with one-third less tank-room 
than that at Hertford. It appeared, in the course 
of conversation, that at present the effluent from the 
phosphate process had not met with the disapproval 
of the Lea Conservancy, and Mr. Bolton, one of the 
directors, stated that, if necessary, they could at any 
time increase the purity of their effluent if required to 
do so. That afforded at Barking was much superior to 
what was needed at Hertford. Here it may be ob- 
served that the effluent produced from London 
sewage, by the com at their model-works in the 
last International Exhibition at South Kensington, 
after rough filtration, possessed neither taste nor 
smell, was brilliantly clear, and, in fact, could not 
be distinguished from New River water. 

We sincerely trust that the continued operations 
of the company may be successful. The recent 
weather would make any statement of the analysis of 
the effluent deceptive, and we therefore defer remarks 
on this for the present. If the company succeed in 
continuously paageey Wo good effluent under all 
circumstances, they will have solved a great problem. 
The question of profit or loss must necessarily lay 


with them either to get or to sustain, in regard to 
Sho namaabs thet thay prodice 





EDUCATION IN JAPAN, 
eden ete Se | anes Dag my oe 
ial Japanese ege gineering in Tokei 

or the sessions 1873 to 1875,.as well as the trans- 
lations of the same documents in the Japanese lan- 
guage. The college was established under the 
auspices of the Minister of Public Works, and it is 

resided over by Mr. Henry Dyer, who left the 

niversity of G w two or three years ago to 
undertake this work in Japan. There are five pro- 
fessors for the general and scientific courses, and 
seven other English teachers, besides a number of 
native assistants. 

The special object of the college is to train native 
students for service in the Department of Public 
Works, The courses extend over a period of six 
years, during the first four of which, half of each 
session is devoted to theoretical and half to prac- 
tical teaching. The session extends from the Ist of 
October to the 3lst of March, and in the intervening 
months a short preparatory session is held for the 
benefit of students entering the college, admission 
to which is obtained by competitive examination, 
for which all Japanese subjects between the age of 
fifteen and eighteen years are qualified. At present 
these examinations are of a very elementary nature, 
but they will be gradually raised, until the standard 
approximates to that of corresponding European 
schools, After each examination, fifty of the most 
successful candidates are admitted under certain 
conditions, the fulfilment of which is guaranteed 
by competent sureties resident in the city of Tokei. 

The obligations which the sureties thus under- 
take are principally as follows: that in the case of 
a student leaving the college before he has finished 
the entire courses of the ibed studies, or in 
the event of his refusing to serve under the Govern- 
ment for the stipulated period of seven years, after 
the expiration oF his term of studentship, the surety 
is liable for all the expenses incurred by the Govern- 
ment on behalf of the student up to the date of his 
quitting the college. The securities are likewise 
responsible for any damage done to Government 
property within the college by the students. The 
organisation of the college and the arrangement of 
studies are based upon the English model, as also 
are the examinations which take place periodically. 
Prizes are given to the successful competitors, and 
the sum of 800/. has been already subscribed to- 
wards the creation of a prize fund. The college is 
supplied with a good library, workshop, and dif- 
ferent laboratories, so that the students are afforded 
every facility for the practical. demonstration of 
their studies. 

There appear to be nearly 200 pupils now in the 
college, and judging from the percentage of marks 
accorded to a number of competitors at the exami- 
nation of the winter session 1873-74, the efforts of 
the professors have been attended with no small 
measure of success, We may mention, in conclusion, 
that the programmes to which we alluded above, 
as well as the syllabus of study, the examination 
papers, names of students, &c., are composed with 
native types and printed upon native paper by 
Japanese workmen. 





CLEARANCE AND COMPRESSION IN 
STEAM CYLINDERS. 

In an article published under this heading last 
week there was an error which we take the earliest 
opportunity of setting right. In dealing with Fig. 1 
(which we reproduce with a few additional letters) 
we omitted by an oversight to take into account 
the — of steam at p; which would be left in 
the clearance space if there were no compression, 
This is 
curves to 


ual to ie k o, or (if we assume the 
hyperbolic, and e m be an hyperbola) 


salsa f---@. 6 








4 


to pmio. The ratio of the quantity of steam 
ton by niggers | compression at d to that which 








would be used were no compression 
& therefore, £22215 _o 557. Theratio in which 
as Ls a . Ww 





the work is decreased by the same adjustment 


will be eos, which can easily be shown to be 
a é 
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increased compression we should get .872 times as 
much work out of .857 as much steam as before, 
The efficiency would therefore be only about 2 per 
cent. than with no compression. The point 
d was chosen for the commencement of com- 
pression, as we explained, for simplicity’s sake, and 
not because it was the best, our object being only 
to show by a special case the correctness of the 
general position we had advanced. In our first 
article we pointed out that in certain cases the use 
of the maximum compression gave an efficiency even 
smaller than no compression at all. 

It is right that we should point out that the pro- 
blem as stated in the _— read by Mr. McFar-. 
lane Gray before the Institution of Naval Archi- 
tects last year,* and referred to by Mr. Macalpine, 
differed from that which we examined, in that 
Mr. Gray’s starting point was the quantity of steam 
to be used per stroke ina givenengine. From this 
as a datum he determined an adjustment of the 
compression which filled a certain proportion of the 
clearance space with steam, leaving therefore a 
known fraction of the same space to be filled with 
fresh steam at each stroke. Subtracting the quan- 
tity of steam required for this purpose from the 
given total quantity, the remainder was the volume 
of steam used from the commencement of the stroke 
to the point of cut-off. The latter point was thus 
fixed in direct reference to the total amount of steam 
to be used and the most advantageous compression- 
adjustment, Mr. Gray has now favoured us with 
some additional formule derived from those stated 
in his paper. Thus from formula (7) of his paper 
is derived the following for the best amount of 
‘“‘ drawback” steam or quantity of steam retained in 
the clearance spaces at the end of the stroke : 


* drawback” steam = me +6 (e+e)—<, 


in which s=the portion of the stroke representing 
the volume of full pressure steam to be used per 
stroke ; 5=back pressure—full pressure; and ¢— 
clearance~length of stoke. Mr. Gray also derives 
from his formula (7) the following formula for the 
ratio of expansion giving greatest efficiency : 


Ratio=a|_* _41+¢_ 8 _ 
40c be 2be 
In the case of an engine having the compression 
a in the above manner the ratio of expansion 
ill, as stated by Mr. Macalpine, equal the ratio of 
compression ; but this is not the case with which we 
have been dealing in our articles, Instead of taking 
the quantity of steam to be used per stroke asa 
starting point, we took. what is more commonly 
fixed, namely, the point of cut-off, and then found 
for a given cut-off in a given engine the best ratio | 
of compression. In this case the best ratio of com- — 
aa ee will zo¢ equal the ratio of expansion unless 
y chance the latter happens to be that suited for 
giving the highest efficiency with the quantity of 
steam used per stroke. We may at once admit that 
taking the quantity of steam to be used per stroke as 
a starting point allows the point of cut-off and com- 
mencement of compression to be both fixed so as to 
give the highest efficiency attainable under the 
given circumstances ; whereas, if the point of cut- 
off is taken as fixed the benefits to be derived by 
the adjustment of the compression are confined 
within more narrow limits. Our readers have now 
before them both modes of making the adjustment, 
and they can employ the one or the other according 
to the opportunities for adjustment afforded, 








SIR GOLDSWORTHY GURNEY. 

ANOTHER useful life was brought to a close last week 
by the death of Sir Goldsworthy Gurney, who in his 
time has done much in the way of developing prac- 
tical science, and will be ly remembered in 
connexion with his endeavours to introduce steam 
carriages on common roads. Sir Goldsworthy was 
a native of Cornwall, and was born in 1793 ; he was 
educated for the medical profession, and in 1822 he 
delivered a series of lectures on the elements of 
chemical science at the Surrey Institution. In one 
of those lectures he observed that ‘‘ Elementary 
power was-capable of being applied to propel car- 


* See ExcirEEzine, vol. xvii, p. 241. 
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day placed the object within our reach.” In en- 
deavouring to reduce his theory to practice Sir 
Goldsworthy Gurney tried a number of experiments 
with an engine, using ammoniacal gas as a motive 
.- power. Eventually he demonstrated that the ordi- 
nary apparatus of a steam engine was capable of 
being worked by that means, and this was the basis 
of further operations with an engine with which his 
first practical e eriments in locomotion on common 
roads were made. In 1825 Sir Goldsworthy con- 
structed a steam road-carriage upon a principle which 
had been previously attempted by Mr. Brunton and 
Mr. Gordon. The principle consisted in obtaining 
propulsion by means of levers arranged so as to act 
similarly to the legs of a horse. After many ex- 
periments, however, in which a combination of 
driving wheels and levers was resorted to, the legs 
were abandoned, as theyj;were found to produce no 
effective increase of power. In 1826 Gurney im- 
proved his carriage, and drove it up Highgate, Stan- 
more, and Brockley Hills, and to Edgware and other 
laces, the results of working being successful. In 
1828 Sir Goldsworthy introduced further improve- 
ments into his steam carriage, which was propelled 
by the adhesion of one wheel only. The carriage re- 
sembled an ordinary stage-coach, the boiler being 
located.in the hinder boot, and the engines were 
completely covered in. This carriage ran experi- 
mentally for eighteen months in London, and was 
then driven to Bath, traversing the whole of the 
hills between Cranford Bridge and the latter place. 
The speed attained by steam carriages subsequently 
constructed upon this principle is stated to have 
been from 20 to 25 miles an hour, 

Besides the question of steam on common roads, 
Sir Goldsworthy Gurney gave his attention to 
others of equal importance, with results which were 
more permanently successful. He pre ounded a 
method of destroying the noise of the exhaust 
steam in his road engines, and we believe to him 
is due the first application of the principle of heat- 
ing the feed water of engines. He was the in- 
ventor of the oxyhydrogen blowpipe, for which he 
received the gold medal of the Society of Arts in 
1823, and of a system of extinguishing choke damp 
in coal mines. The lime light, the magnesium 
light, the oil-vapour light, and the Bude light 
were also his inventions. The Bude light was an 
oil lamp supplied with oxygen by an apparatus 
for generating it. He was the author of several in- 
ventions relating to domestic matters, and of astove 
which bears his name and still sustains his reputation 
in most of our cathedrals and large buildings. In 
1839 Sir Goldsworthy was.engaged by the Govern- 
ment to light the House of Commons, and in 1852 
he was again occupied in lighting as well as in 
ventilating the Houses of Parliament. He had 
charge of these matters in the Houses from 1854 
to 1864, receiving the honour of knighthood in 
1863. Shortly afterwards, however, he had an 
attack of paralysis, from which he continued to 
suffer more or less to the time of his death. He 
removed to Reeds, near Bude, when his_ illness 
commenced, and there lived a quiet retired life 
down to the time of his death. He was in early 
life the contemporary and companion of Mr. Richard 
Trevithick, in conjunction with whom he worked 
out some of his steam-carriage improvements. 
Although Sir Goldsworthy had quitted active pro- 
fessional life for the past ten years, he still took 
great interest in scientific matters, and died at a 
= age, leaving a wide circle of friends to regret 

is loss. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mrpp.iesBroveH, Wednesday. 

The Cleveland Tron Market.—Yesterday there was a good 
attendance on ’Change at Middlesbrough, and a fair amount 
of business was done. Makers were firm in their quotations, 
which were the same as last week, viz., 59s. per ton for No 3, 
and other qualities at proportionate rates. The wages ques- 
tions in the Cleveland and Durham mining districts not being 
settled are restricting business. 

The Finished Iron Trade.—Throughout the North of 
England there is more activity in the finished iron trade. 
This is mainly attributable to the continued struggle between 
capital and labour in Wales. Prices, however, are very little 
better, and the owners of finished iron works declare that at 


present they cannot carry on their business at a profit. 

The Cleveland Ironmasters’ Association Returns.—The 
ironmasters’ returns for the month of February show that 
out of 166 blast furnaces in the North there are 124 in opera- 


in course of 


pro reduction of 20 per cent. in their wages to arbitra- 
tion. It is hoped that a basis of arbitration will be 

to, and that the collieries will not have to be thrown idle at 
the end of this week. The cessation of work at the Durham 
collieries would shortly be followed by the stoppage of the 
whole of the iron works in the North of Reglenl, end many 
thousands of men would be thrown out of employment. 


The Cleveland Miners and their Wages.—Yesterday the 
arbitration proceedings, which were begun before Mr. Rupert 
Kettle, at Saltburn, on Monday, to decide what rate of wages 
should be paid to the men employed in the Cleveland iron- 
stone mines, terminated. The masters claimed a reduction 
of 3d. per ton, the men having refused to accept a reduction 
of 2d. per ton. A great deal of evidence was given which 
showed that trade was in an unsatisfactory condition, and 
that a substantial reduction was justifiable. It is expected 
oot in about a week or ten days Mr. Kettle will make his 
award. 


Shipbuilding and Engineering.—On the Tyne, Wear, and 
Tees, the shipbuilding and engineering trades are in a fairly 
satisfactory state, and if the wages dispute of the shipbuilders 
on the former river was settled, a steady trace is probable for 
many months. 


Proposed Steel Works at Middlesbrough. — Messrs. 
Bolekow, Vaughan, and Co., intend erecting steel works near 
their Eston blast furnaces, a little to the east of Middles- 
brough. It is highly probable that the example of this 
great firm in establishing steel works in the centre of the 
Cleveland district will be followed by other ironmasters. 








NOTES FROM THE NORTH. 
Guiaseow, Wednesday. 

Glasgow Pig-Iron Market.—The pig-iron market was 
firm on Thursday morning, and a moderate amount of busi- 
ness was done at from 74s. 104d. to 75s. 1}d., closing buyers 
75s., sellers 75s. 3d. Business was done in the afternoon at 
75s. 14d. to 75s. 4}d. cash, closing buyers 75s. 8d., sellers 
75s. 14. The advance was chiefly due to the complication of 
the wages question in the North of England. A good busi- 
ness was done on Friday morning, mostly for forward de- 
livery, little being done in cash iron. Prices came down to 
74s. 9d. cash, and 74s. 6d. fourteen days fixed was paid. The 
afternoon rate was 74s. 9d. cash, with the exception of Colt- 
ness No. 1, which came down 1s. per ton, makers’ rates were 
steady. Monday’s market was steady and firm, without 
very much business being transacted. The prevailing price 
was 74s. 9d., closing in the forenoon buyers at that rate, 
sellers 75. Lower rates were taken yesterday, sellers at the 
close asking 73s. 94. A good business was done at that rate 
this forenoon and even down to 73s. 7}d., and at the close in 
the afternoon sellers were asking 73s, 6d. No change was 
announced in makers’ prices. The following are the official 
quotations : 


No.1. No. 3. 
s. d. 8. d. 
G.m.b., at Glasgow eee «. 756766 736 746 

tsherrie 4, ess ee ove 876 776 
Coltness Ste ose eco 910 776 
Summerlee _,, eee ene 876 750 
Langloan ” ove 88 0 770 
Carnbroe oe? ae see 846 760 
Monkland ,, os . 760 740 
Clyde ee Ma pe 206 760 740 
Govan, at Broomielaw_... pee 760 746 
Calder, at Port Dundas .. 890 750 
Glengarnock, at Ardrossan pon 86 0 770 
Eglinton pe eee 750 730 
Dalmellington ,, ‘as 750 730 
Carron, at Grangemouth, selected 80 — 
Shotts, at Leith .. ss swe 876 770 
Kinnell, at Bo’ness 73 0 


oes oes 80 0 

(The above all deliverable ae KS 
Bar iron ese ove 9t, 10 
Nail rods... ose eee .. 92. 10 
Last week’s shipments amounted to 8291 tons, as against 
8664 tons in the corresponding week of last year. 
Edinburgh and Leith Engineers’ Society.—A meeting was 
held last week, Mr. James Milne in the chair. A paper was 
read by Mr. George Romanes, C.E., on “ The New Water 
Works for the City of Albany, New York, U.S.A.,” in con- 
nexion with which he held a responsible position as engineer. 

al Scottish Society of Arts.—A meeting of this socie 

wasteae on Monday eh the president, Mr. T.C. Arches, 
in the chair. The president said it had been considered 
whether it would not be advisable to have a conference on 
the patent question, and while the decision had been that it 
was hardly desirable for the society to move in so large a 
matter, Mr. Firth, one of their members, had promi at 
next meeting to read a paper on the subject, in order that 
they might have some discussion upon it. Mr. W. T. Black 
afterwards exhibited and explained a new rain gauge, which 
he had contrived for the purpose of measuring rainfall at sea, 
and from the use of which on board of certain ships of the 
Royal Navy, whose officers had undertaken to attend to it, 
interesting results were expected. 
Wick Harbour.—The annual report of the British Fisheries 
Society has just been issued. In it the engineers report that 
during the past year the completed part of the breakwater in 
Wick Bay has received no serious injury. In the early part 
of the year 6000 tons of the stones thrown by storms into the 
harbour were raised and removed, thus giving a depth for 
the passage of boats of nowhere less than 8 ft. at low water 
of the lowest spring tides. 








tion. There are eleven new blast 
erection. 





Glasgow tion Water Works.—The Water Com- 
mittee of the ration of w are asking for tenders 
for the execution of the additi works that are now pro 


ing of about 3858 yards of 36-in. cast-iron pipes. 


















Callander and Oban Railway.—The directors of the Cal- 
lander and Oban Railway are soliciting tenders for the execu- 
tion of the works between Tyndrum and 
distance between those two p! heir 
half miles. The works been, planned 
and Cunningham, C.E., Edinb 


Institution of En, ineers and. s.—A meeting of 
the Graduates’ Section of this in tion was held last night 
when the discussion was resum D paper read at the 
previous meeting by Mr. Guybdé&i Hutson, on “ Screw Pro- 
pellers.”” ye N esting facts bearing upon 
the subject ; were mentioned by the 
various speakers;.and t Ssion terminated by the ex- 
pression of a desir the multitude of facts now 


¢ liz liatmeter of propellers, their 
pitch, form of les pf surface, &c., in relation to 
the form and size of the ship'to be propelled, power of 
engines, &c., some general laws should be determined and 
laid down for men to follow, and thereby obtain as 
great an amount of economy as was possible. 





= NOTES en THE ee want. 
atters.—. of the N rt Harbo' 
Oonatinaaniaa on Frida igh oes vdhredrty i an that 
one reason why trade was falling off in 
shipwrights were receiving 6s, 6d, 
pence yg of rate pr 


Gloucester and 
the matter brought under their considerati 
had at once to a reduction to the extent 


L up by the Pilosage Commiodsost Wietghted and fare 
sent u Commissioners draug and for- 
wandel ta Lomiee’ Me 
A Dredger for Swansea.—A new patent ho dredger of 
600 tons, built and engined Mesere, W. road ankel 
launched complete from the: London 


on Saturda: Works, 
Renfrew. It is named the Abertawe, and is the — 
of the Harbour Trustees of Swansea. It has been o foot 


for their deepening operations by Mr. Abernethy. The vessel 

carries 350 tons of its own excavation, dredges to 28 ft. depth 

of water, is fitted with compound en, of 60 nominal horse 

gress, and steams 7 knots. This is the fourth hopper dredger 
essrs. Simons and Co. have recently constructed. 

South Wales Colliery Company.—This company’s report 
shows an available balance of 6134/., out of which dividends 
of 15s. per share on the old shares, and 13s. 7d. share on 
the new shares are recommended, leaving a ce of 2947. 
to be carried forward. 

dney Tin-plate and Sheet-iron Works.—A general feel- 
ing OF 2 is ex throughout the Forest of Dean at 
the stoppage of the Lydney Tin-plate and Sheet-iron Works, 
which have been carried on for nearly half a century by the 
Messrs. Allaway. An attempt has been made within the last 
few days to A wre-word these extensive works, but it is now 
understood that they will be offered for sale it ma auction 
on the 17th inst. The mills were practically closed on 
Saturday. 


Railway Iron at Newport.—In the course of February 


1318 tons of railway iron were shi from Ne to 
Rosario, 1010 tons to Santander, and 1099 tons to T: uano. 
The Port of Swansea.—The accounts nted at the 


monthly meeting of the 8 Harbour tees, on Mon- 
day, showed a serious-declension in the trade of the port. 
The trade of the two months of the present beg! was repre- 
sented iy Aye! vessels giving an aggregate of 95,166 tons, as 
inst vessels in the goxceepenting pees ‘of last year, 

giving an aggregate of 123,389 tons. ec n in the 
course of his remarks upon the unfavourable state of affairs, 
observed that various circumstances tended to indicate a 
decline in the activity of the port. He did not think, how- 
ever, that there was any reason to take a dent view of 
the present state of affairs, but if the the strike and lock-out 
were soon brought to an end (which he anticipated), he be- 
lieved they might expect a restoration of the prosperity of 
the port. 

The Welsh Coal War.—A densely crowded meeting 
miners was held at Aberdare on Monday night for the 
of hearing an address from the yoodicat of the 
mated Association of Miners upon the t phase of the 
wages dispute. Mr. Halliday was loudly cheered on inform- 
ing his audience at the outset that instead. of coming to 
preach surrender, his object was to ask them not to re- 
treat, but to go on to victory. A resolution thanking Lord 
Aberdare for his kind offices in attempti 
ployers to agree to a settlement of the 
who had rendered the men pecuniary as , but pledging 
the meeting to maintain the contest until “ the principle is con- 
ceded of the colliers having a right to some satisfactory reason 
being given” before their wages are reduced, was carried 
unanimously. 

Railway Iron at Cardiff—In the course of February, 
1680 tons of railway iron were for Mollendo, 1030 





of 


tons to Payta, and 970 tons to Salon 
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the condition of either the producing or the 
here. The quantities of coal sent to. port are ‘ 
than equal to the demand, B tiyien yo 1} 





keep up, house coals are lower than they were. 
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CONTRACTOR’S LOCOMOTIVE. 


CONSTRUCTED 


7 


~, pa NI 
ao 

WE illustrate, above, a type of contractor’s locomotive 
constructed by Mr. Stephen Lewin, of Poole. The particular 
engine illustrated is forthe 4 ft. 8} in. gauge, but similar 
engines are made for gauges down to 3 ft. The cylinders 
are 9 in. in diameter, with 18 in. stroke, while the wheels 
are 2 ft. 6 in. in. diameter, and are arranged with a wheel 
base of 5 ft. The water is carried in two tanks, which are 
connected and bolted up between the frame plates, se as to 
act as stays to the latter, and keep the centre of gravity low. 
The total weight of the engine empty is 8} tons, and loaded 
10 tons, while, when required for long runs or heavy 
gradients, a tank can be placed at the top of the boiler, thus 
adding about 1} tons to the weight in working order. 

The cylinders are, as will be seen, steeply inclined, so 
that the motion bars may clear the leading crank pin, 
while the eccentrics are arranged between the boss of the 
driving wheel and the axle bearing, the valve gear being 
outside the frames. 

The boiler shell is made of best Staffordshire plates, with 
Lowmoor firebox, and lap-welded iron tubes, but of course 
copper fireboxes and brass tubes are provided when desired. 
The boiler is fed by one injector and one pump. The wheels 
are of cast iron, and are fitted with steel tyres. 








FOREIGN AND COLONIAL NOTES. 

Canadian Mineral Wealth.—Mr. C. Robb, one of the staff 
of the Geological Survey of the Dominion of Canada, has 
for some time been occupied in completing surveys of the 
coalfields of Cape Breton; materials for an accurate map, 
sections, and description have now been collected. During 
Mr. Robb’s visit, an extensive and valuable deposit of iron 
ore was discovered, about 20 miles from Sydney on Bras 
d’Or Lake. 

Canadian Shi; Com .—This com , which has 
hitherto carried ht by. fact clipper wing has 
launched its first steamer. The steamer will ply from Mon- 
treal and Quebec to Liverpool. 

Western Australian Smelting Works.—The Legislative 
Council of Western Australia has voted 25007. as a bonus for 
the erection under certain conditions of smelting works at 
Champion Bay. 

Coal in the Pas-de-Calais.—The rather important an- 
nouncement is made that a vein of coal 6 ft. thick has been 
discovered at Licoin, in the Pas-de-Calais. 

American Railroad Accidents.—Tae number of ns 
killed in- American railroad accidents in 1874 was 204, the 
number iniees’ being 976. In the previous year the number 

a was 276, ar guage ured. Colli- 
permanent way ly do most mis- 
chief on Pm A lines. 


Paris, and Mediterranean Railway.—The Sisteron 
—— ing the last section of a somewhat im- 
yonet between Avignon and has been opened for 
thismonth. The Avignon and line is er 

5 ee eee ie extent of line now being 
Paris, Lyons, Mediterranean Com, is 

py iid 


Winter Navigation of the St. Lawrence.—The practica- 





LA 





, 
pat 4 


bility of navigating the Lower St. Lawrence in the winter is | 
just now one of the C ian questions of the day. Mr 
well, of Quebec, is having a steamer built for the purpose 
of making the —— Such a navigation seems beset 
with the gravest difficulties. 
The Isth of P —A United States surveying 
party instructed to explore for a canal the route between 
‘anama and Aspiowall arrived at the latter port. 


The Belgian Iron Trade.—There are complaints of con- 
tinued dullness in the Belgian iron trade. The orders which 
come to hand are c as “ insignificant.” 


The Channel Tunnel Scheme.—A committee of the French 
National Assembly appointed to consider the Channel 
tunnel question has appointed M. Martel, deputy from the 
Pas-de-Calais, its president. M. de Clercq has also been 
nominated secretary. 


French Torpedo iments.—Some experiments have 
been made at Toulon with a torpedo vessel. The motive 
power employed is compressed air, and the vessel can, it is 
affirmed, be sent at a speed of 10 knots per hour, either on 
the surface of the water or at any required depth. The vessel 
is cigar-shaped. 

The Campag G 1 Garibaldi has brought forward 
& project for the improvement of the Roman eee 
The general proposes to construct a canal in a straight line 
from ——~ to Ostia. The canal ¥ 1, be — for navi- 
gation irrigation purposes. cost of construction is 
estimated at 1,200,000. 

Prince Edward Island Railway.—At the last dates from 
Charlottetown, the Prince Edward Island Railway was still 
blocked up with snow, of which extraordinarily deep drifts had 
accumulated. Machinery has been imported for workshops 
erected in connexion with the line. 


New York and Hull.—A fortnightly line of steamers is to 
be established between New York and Hall. It will be 
known as Wilson’s line, and will be owned by Messrs. T. 
Wilson, Son, and Co., of Hull. Four steamers are to be put 
upon the line in the first instance, viz., the Othello, the 
Colombo, the Virago, and the Yeddo; if the enterprise 

roves successful three larger steamers—the Eldorado, the 

avarino, and the Hindoo—will be added, and weekly trips 
will be made. 


Steel Rails on the Philadelphia and Reading.— Mr. 
Lorenz, the chief engineer of the Philadelphia and Readicg 

i , reports that the gradual substitution of steel rails 
for iron rails on the main line and the portions of the 
branches most exposed to wear and tear has reduced the rail 
renewal charges to an important extent. In 1873, the 
quantity of railroad iron removed from the main track 
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amounted to 12,504 tons, while in 1874 the correspondin 
removals only amounted to 7683 tons. Some steel rails laid 
in 1867 in one of the most trying places in Reading have 
been removed from the main track and in sidings, 
after having done service for nearly seven years, while the 
life of an iron rail at the same place never exceeded four 
months. During the past year the company substituted 
13 miles of steel rails for iron rails, and it has now 92 miles of 
steel rail track. Of this 92 miles of steel rails, rails to the 


extent of rather less that } per cent. were removed last % 
Nearly all the steel headed tails laid down by the Philadelphia 
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end Reading Company, prior to 1873, have been removed 
from the track, experience having shown that this description 
of compound steel and iron is unfitted to sustain the 
wear of a heavy traffic. 

Canadian Pacific Railway.—Five surveying parties will 
shortly leave Ottawa for British Columbia to po me work 
on the Canadian Pacific Railway route. They commence at 
Victoria and will move eastward. 


Ironstone in Alsace and Lorraine.—M. Emile André, a 
mining engineer at Frankfort-on-the-Maine, has obtained a 
concession of mines of ironstone in Alsaceand Lorraine. The 
extent of the concession thus secured by M. André is about 
300 acres. The Germans appear to be doing all they can to 
develop the resources of their new territory. 


Indian Northern State Railway.—This line from Lahore 
to Wuzeerabad, is understood to be ready for traffic. It is 
not, however, being worked at present, as it has only a single 
set = — and telegraphic arrangements have not yet been 
perfected. 


Illinois Central Railroad.—The Baltimore and Ohio Rail- 
road Company has made arrangements for the use of the 
dep6t grounds of the Illinois Central Railroad Company at 
Chicago. The Baltimore and Ohio now joins the Illinois 
Central, 10} mil+s south of Chicago. 


Russo-Persian Railweys.—Some Russo-Persian railways 
now in course of construction are making considerable pro- 
gress. A line from Tchoalfa to Tabriz, which is ultimately 
to be prolonged to Tiflis, has been ; and the Don- 
Caucasus line passing across the ridge of the Caucasus is in 
such an advanced state that it is cx that railway com- 
munication will be completely i between the Rus- 
sian lines and Persia in the course of the present year. 

Steam Colliers for the Phi and Reading.—The 
steam colliers built for the Phi phia and Reading Rail- 
road Company do not appear to have been worked with very 
—— results in 1874. Thus in the twelve months ending 

ovember 30, 1874, they produced a net profit of only 
6591 dols. The ig net _ in the year ending 
November 30, 1873, was 107,185 dols; and in the year ending 
November 30, 1872, was 117,642 dole. They bly, how- 
ever, indirectly increased the profits of the line. 


fa 








Institution oF Navat ArcuiTscts.—Among the pa 
appointed by the council of this institution to be Ae 
their forthcoming meetings on the 18th, 19th, and 20th 
instant, are the following:—“ Imperial Legislation as it 
affects Naval Construction and the lish Merchant Navy,” 
and “The Duties, Qualities, and Structure of the Modern 
Man-of-War,” by John Scott Russell, .. F.R.S.; “The 
Bessemer Channel Steamer,” by E. J. Reed, Esq., C.B., M.-P. ; 
“Tron and Steel for Shipbuilding Purposes,” by Nathaniel 
Barnaby, Esq., Chief Naval Architect of the Hoya Navy; 
“A New Binnacle Indicator,” by Viscount Bury, K.C.M.S. ; 
“The Telegraph Ship Faraday,” by C. W. Merrifield, Esq., 
F.R.S.; “ Seaworthiness — Insurance,” by B. Charles 
Stephenson, Esq.; “The Proper Relation which should 
exist between Shipbuilders, Shipowners, and Ship Insurers,” 
by W. M. Fenning, Esq.; “On Boat Lines,” by W. W. 

undell, Esq., secretary to the Liverpool Underwriters’ 
Association ; and “ Torpedo Steam Launches,” by A. Sedg- 
wick Woolley, Esq. 
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THE GREAT ARCH NEAR 95TH-STREET. 


THE UNDERGROUND RAILWAY, NEW 
YORK CITY.* 
(Continued from page 194). 

Drvistow number two of the work commences at 79th-street, 
ends at 102nd street, and is under the charge of Mr. Sverre 
Lee, C.E. In this division is embraced a specimen of almost 
every description of construction upon the road. From 


79th-street to a point 27 ft. 74 in. south of the south side of 


80th-street, a distance of about 173 ft., is a piece of beam 
tunnelling ; from this latter point to 92nd-street extends a 
section of brick tunnelling, 32378 ft. in lergth; from 92nd- 
street to the north side of 94th-street is the rock tunnel, 
550 ft. in length; from the north side of 94th-street to a 
point 31 ft. 6in. north of the north side of 95th-street is the 

tly rock and partly brick tunnel, 287} ft. long; from this 
atter point to the north side of 96th-street is the tunnel 
known as the large tapering tunnel, whose length is 250 ft. ; 
from 96th-street to the north side of 98th-street, there occurs 
an open cut, 537} ft. in length; and finally from this point 
commences the stone viaduct. 

We have in previous articles described in detail sec- 
tions of the beam and brick tunnel and open cut, and shall 
not, therefore, repeat the description in connexion with 
similar work on this section, but merely point out in what 
respects, if in any, these tunnels differ from the ones already 
described. The beam tunnel at the south end of the division 
is precisely similar to that on the first division. In the beam 
tunnel, however, which extends from south of 80th-street to 
92nd-street, several noticeable changes haye been made. 
Thus from 80th-street to the centre of 85th-street, the roof 
of the large central tunnel is changed from a semicirc 
to an elliptical arch, with a rise of 8 ft. 10 in., as is shown in 
Fig. 12, page 193. The reason for this change will be 
apparent by a glance at the profile of the road on page 193, 
which shows the difference of grades to be too s to admit 
of an arch of 12 ft. Gin. rise. Again, from the centre of 
85th-street to the south side of 88th-street, six rubble 
masonry abutments are built, so that each of the three arches 
rests upon two separate abutments of its own; the space 
between the two inside abutments, east and west (that is, 
between the abutment of the central arch and the inner abut- 
— — side arch), is ww be with oy reer masonry 
up to t ringing lines, an spandrels above spring- 
ing lhnes tth amt le cement masonry. The pismo ay 
also elliptical. From 88th to 92nd-street, the tunnel is the 
same as that from 80th-street to the centre of 85th-street. 
Omitting, for the present, the description of the rock tunnel 
from 92nd to 94th-street, we will take up that of the partly 
rock and partly brick tunnels. 

These tunnels begin at the north side of 94th-street, where 
the rock was not of sufficient strength and depth to allow of 
a tock tunnel, and consist of three brick arches supported 
upon four abutments of rock formed by three parallel cuttings 
through the rock. The two outside abutments are chipped 
off smooth, and lined with 16 in. of brick, carried up to the 
springing lines, which are 8 ft. 6 in. above grade. two 
inner abutments are composed of rock, carried up above the 
springing lines, of an average thickness of 10 ft. 8in., and 
lined on the inside of the central tunnel with rubble masonry 
8 ft. 6in. in thickness, and on the inside of each of the side 
tunnels with brickwork 1 ft. 4in. thick, thus giving to each 
abutment a thickness, inclusive of linings, of 15 ft. 6 in. 
Through each of these inner abutments are cut two man holes 
7 ft. in width and 75 ft. a) 

The roofs of the tunnels are semicircular arches; that of 
the central arch with a rise of 12 ft. 6 in. and a span of 25 ft 
and that of each of the side tunnels with a span of 16 ft. and 
poh deny og = with a ee rs —< 2ft. The 
ven is by means of cylindri in — 
fo dlemeter 2 the dean, and of Toth depondin hte 
in eter in and of a epending on 
difference of grades. “ - ° 





* From the Scientific American. 
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JUNCTION OF THE TUNNELS NEAR 95TH-STREET,' 
From a point 101 ft. 10in. north of the end of the rock 


tunnel, the two side tunnels 
toward the central tunnel, which 
north. The radius of this curve is, for the centre of the 
tracks in each of the side tunnels, 1432.7 ft., and for the centre 
of the tunnels themselves, 1772.7 ft. From the point where 
this curvature starts, the inner and outer abutments are 
each of them, with rubble masonry 8 ft. thick, 
courses being not less than 16in., an 
tin. Owing to the curving of the side 
abutments are made somewhat wedge-sha) 
from a thickness of 16 ft. 6in. at the 
one of 5 ft. at the intersection of the 

end of these tunnels begins the 
consists of a brick segmental arch wi! 
clear, and rise of 15 ft. 8in. at the sou 


at its worth end, 165 ft. further north. The 
lines of the arch are 12 ft. above railroad 


in to curve in greene 
y intersect 191 ft. further 


? 
d the joints cut to lay 
inner 


int of curvature to 


16 ft. Sin. the thickness of the is 
ines; a little’ further up the arch, it is 
3 ft. 8in., and at the crown, i 


thickness 
the north end, where the span is 50 ft. and the 
the arch is 8 ft. 4 in. in thickne 
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(To be continued.) 





cool as Crampton’s with his 
” uired is to allow sufficient 
water to trickle over them, and if a thin film of water 
always surrounding the outside of the machine the cooling 
effect should be greater than with a water jacket, as the eva- 
poration is more rapid. Many condensers coolers are 
constructed upon this principle. At Mr. Heath’s works they 
are kept so cool, that when full at work the hand may be 
placed on the outside without inconvenience. 

The consumption of coal is probably greater than it should 
be, and in this respect Crampton has undoubtedly effected a 
aga economy, but it still remains to be seen whether it will 

more economical to use a large quantity of raw coal, or 
a smaller pmerinid of ground, and however this may be 
eventually decided, there is no question but that the capacity 
of Crampton’s furnace for producing an intense heat isa 
very considerable advantage, because as I explained in a 
previous letter, this is the agent (when aided by oxide of iron) 
that removes ery > aes 

Surely the present difficulty with respect to the joints and 
the best mode of keeping them tight is not an insuperable 
one, and I know that at ’s works, where Danks? 
advice was followed with respect to the thickness of the rings, 
power of engines, and other particulars, there has been less 


Those having Danks’ machines are, I believe, not even yet 
agreed which is the best mode of charging the iron, whether 
as cold pig or ina molten state. As the machine is a slow 
and expensive melter, the first plan does not seem an 
economical one, but when ing molten iron, the hot 
metal eats into the fettling and upon the casing, so 
that the machine is constantly obliged to stop for repairs, 
sometimes several days are required to move the lum 
iron. Mr. Wood’s granulated iron has been tried, but I do 
not know that it has been generally satisf 3 thin 
plates or sheets of iron have also been and if the 
could be easily formed at the blast furnace, they would 1 
ient. 


by having an iron free from silicon it could 

be run in a sid ciate ints the Ament, amodalin tt the 

Pe mess ores Ae oa one Oa mengs bee cary 
would no now 

heen iron, which forms, with “the oxide 

lining, a very fusible silicate, and thus dissolves 
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Impurities to be Removed. 


gained. 


Weight of Lron 


that should be 








Quis 


Carbon ... ae wis bes | 319 
Silicon and formation with it ofa tribasic cinder 350 
Phosphorus eee ooo eve eee} 116 


Weight of fettling required theoretically for 1. 
ton of pig iron and weight of iron to be gained 785) 215 


wes — 
Ssaer 











The gain of iron showa above, is the net gain obtained 
from the reduction of the fettling after deducting the loss 
suffered by the removal of the various impurities. It will be 
seen that carbon is the only ingredient in pig. iron that in- 
creases the yield of iron economically ; both m and phos- 
phorus require so much oxide to form a cinder that the yield 
of iron cannot pay for the expense of fettling. hen 
puddling refined iron, free from sili the consumption 
should be theoretically 435 lb, and the gain of iron 188 |b. 
per ton. The following particulars were obtained by puddling 
about 9 tons of North Khaffordshire jis and the same of my 
refined Cleveland metal, night and day, in two separate fur- 














naces placed opposite each other. 
Pre Inox. || Revinep Mert. 
rales : sigs | Bs a | 
$2/92| 2) 22 #2 | 
i < 3 E | 5 < 2 © 
$|3| 43 |°3| 
SOS ere ove oe ee es 
Fettling per ton ...| 785 | 1610 | 715) 435 | 1230 | 795 
Weight of bars ob- 
tained in excess of 
metal charged pe 
ton... oe «| 216 60 15, 188 224 36 




















The refined metal uses 280 1b. less tettling, and yields 164 Ib. 
more puddled bar than the pig iron. The fact of the gain of 
iron being 36 lb. more than it should be theoretically, may be 
cnplained, when we consider the cinder held by the puddled 
bar. The iron may also have contained more than 3 per cent. 
of carbon. I believe the reason why there was not so good a 
yield of bars from the pig iron, is it contained a certain 
proportion of sulphur, and took longer to dle; we know 
that sulphur spoils the yield in the hand-furnace, and most 
robably it;does the same in Danks’. This supposition is 
¢ out by some experiments tried at the Carlton Works 
upon two lots of iron, 9 tons each lot. 
No. 1 contained 0.41 sulphur, 0.46 silicon, 


and gained ... ove owe ae «» 67 Ib. per ton 
No. 2 contained 0.11 sulphur, 1.76 silicon, 
and gained ..,, ove oe ooo i | Lae 


83» 
About 14 Ib. of this difference may be attributed to the larger 
uantity of silicon contained in No. 2, leaving about 70 lb. 
due to the absence of sulphur. 
It will be noticed that with the refined iron the difference 
between the theoretical quantity of fettling, and that actually 
used was 7965 Ib., whereas with the pig iron it was 716 lb. 


five or six fettlings after the refined m 
before the machine could be 


ing charges 
of siliceous pig iron. Had the trial been longer continued, I 
have every reason to believe that the excess would have been 
no greater than when paddling pig, or in other words, 80 lb. 
less fettling per ton would have 
still remain an excess of 715 lb. which is simply wasted by 
melting away. I ha i inki 
that very little of this will be saved by the outside, 
and that the only way is to ling. 
The following outline of i ling a heat 
of pig iron in Danks’ machine may give us some hints how 
this is to be accomplished. 
min. 
1, A quantity of hammer slag is thrown into the 
furnace, and upon it is charged the iron. 
2. Se eee 
ee ee ae Pe 65a 
8 The iron is refined by slowly rotating the furnace 
so as to bring the oxide of iron lining con- 
stantly under the surface and in contact with 
the metal, whilst a 


8 








pane ne germany wastes Sam t Reup SP acianpes to 1 hone 
minutes. ; 

When refined metal is used the third and fourth stages 
are dispensed with entirely, because it begins to boil directly 
it is melted, and there is no siliceous cinder to tap off. 


min. 
There is thus a saving in time of ... eco ae 
If molten metal were used there would be a 

further saving intimeof ... eco we 55 

Or altogether... ... .. 75 
Which when deducted from the 100 minutes required for 
cold pig iron, shows 25 minutes required for molten refined 
metal, or one-fourth the time. if my theory with 
respect. to the waste of fettling is correct, we should reduce 


that waste to one-quarter of what it now is, or 76 =179 Ib., 


and if to this is added the quantity required for the oxida- 
tion and removal of the impurities, viz., 435 Ib., we should 
only want 179+435=614 lb. instead of the 1510 lb. now 
used with pig iron, — saving of 896 lb. or just 8 cwt., 
which at 1/. per ton is w 8s. 
The further advantages of obtaining so much larger a 
uantity of iron in the same time must be very clear, for 
e men being now paid by day work, this larger production 
of iron would be obtained at the same cost for coal and wages. 
Now although a heat of refined iron would only take a 
uarter the time that a heat of pig does, yet only three times 
number er dee, thes — i — 24 — because 
the operation of fettling, though less uent, wi occu 
as long as it now does, the day of 24 hours would be taken 


up as below: 
hours. 

Six fettli say l hour 40 minuteseach ... 10 

28 heats of iron, say 30 minutes each ... oo 14 

24 


When puddling pig iron, only 9 heats of 8 cwt. are made 
= an average, if all goes well, yielding 3 tons 16 cwt. 2 qrs. 
of bars. 

28 heats of refined metal 8 cwt. charged would yield 
12 tons 5 ewt. of bars. “ 

I estimate roughly that 6 tons of coal are burnt per 24 


hours. 
shillings. 
6 tons of coalat 7s. perton  ... oa soo 42 
2 puddlers at 10s. 6d. and two underhands at 5s. 31 


Cost of labour and coal for producing 3 tons 
16} ewt. from pig and 12 tons 6 cwt. from 





enue. aE 6a. et oe 73 
3 tons ewt. at 37. 138.=19s. 6d. ton of pig iron. 
2, 5 4 8.136= 630d. ,, telasiiee. 
Saving in favour of refined 


iron as ove ow 138 6d. 
The total gain effected by the use of refined metal would 
therefore be as follows: 





s. d. 

8 owt. of fettling at 20s. ee ove ove 80 
14 ewt. extra yield of puddled bars at 4s. ... 60 
Saving in time and labour as shown above 13 6 
£176 


Three times the quantity of iron being made with the same 
plant only one third the present allowance for repairs, super- 
intendence, and interest of money upon the plant would have 
to be reckoned, and this would, 1 expect, — — _—— 
the expense of remelting in a cupola; although ieve 
this expense may be to a great extent saved by placing the 
forge ds near as convenient to the blast furnaces; the molten 
iron could be then tapped into my refining cylinder on 
wheels, and when the process was concluded the vessel run 
away to the forge and the contents tapped into a large re- 
verberatory furnace under a protective covering of slag, from 
whence the 10 cwt. charges of iron could be drawn as re- 
quired for the machines. As hot iron would be constantly 
entering the furnace, I believe a very small consumption of 
coal would be required to keep up the heat. 

As, however, all the iron have seen puddled in Danks 


machines was charged cold, the above are only su ns 
which may some of be found im icable ; but I 
think it is reasonable to suppose that iron being free 
— ht be dog thawah Gin toting teas 
chine without ea! through fettling that 
now constitutes the ty of charging molten pig iron 





THE IRON MANUFACTURE. 
‘ ; une THE Booe or perv agen —"4 = 
Iz,— great pleasure in i Ww . Warner 

keeps persevering from London to Clovdlond from there to 
South Wales, and then to Staffordshire. I hope we shall 
have the pleasure of seeing him in Lancashire next. A 
many of Mr. Warner’s remarks are very but he is 
wrong in some of his ideas. He seems to still have the idea 
that a large amount of carbon keeps the melted iron in the 
puddling furnace liquid a long time ; but such is not the case, 
it is the absence of oxygen that keeps the iron fluid so long. 
Take a charcoal bloom that has just come from under 
hammer the first time from the charcoal fire, that bloom wil] 
contain 10 or 15 per cent. of carbon. Now put that bloom into 
a mill furnace twice as hot as a puddling furnace, and it will 
not melt fluid. . 

Respecting the white iron in Staffordshire taking three 
hours to puddle, and containing 4 per cent. of carbon, I wish 
Mr. Warner would tell us what made the iron white, as I 
presume it was cast in sand. I myself have puddled white 
iron in Staffordshire that has taken fifteen hours to get out 
three heats. When this iron was all melted in the puddling 
furnace it just looked as if a bucketful of soot had t 
on the top of it. In making that iron in the blast far. 
nace, they used a large quantity of raw coal and hot 
blast, and driven too much oxygen out, so that when it 
came to the puddling furnace it would not let the carbon 
have any oxygen until it was satisfied itself, and as it was 
— free from silicon the fettling stood well, and we working 
with the damper down, it took about three hours to get 
sufficient oxygen out of the fettling to satisfy the iron, then 
it began to act upon the carbon, combustion commenced, and 
that caused the iron to rise and boil. As regards refined iron 
not being suitable for hoops, Mr. Warner is certainly in error, 
for nothing can be more suitable for I was in Bagnall’s 
Hoop Mill seven years at Westbromwich, where the puddlers 
worked all refined iron, and their hoops are excellent. I 
have an hoop miil that is standing now for want of billits 
made from refined iron, for I can get none other to suit. But 
in refining it they must not give it too much oxygen, or it 
will be dry and husky, for it is possible to overdo anything. 

1 would advise any ironmaster to put up a refinery ; he will 
make a better quality of iron, and 15s. per ton cheaper. 

W. Conpatt. 

Openshaw, Manchester. March 3rd, 1875. 








_THAMES TIDES. 
To THe EpitTor oF ENGINEERING. 

S1z,—As a supplement to the letters of mine that have a 
peared in your journal during the last eleven months, the 
tollowing records of high tides from an early P rec will show 
pre aad that the modern condition of the river is much 
improved. 

the river banks were overflowed in 1099. In 1114 the tide 
ebbed so low that persons walked on either side and under 
London Bridge. The same circumstance is recorded in 1158. 
On February the 10th, 1238, Westminster Palace was flooded. 
In 1242 the banks were burst and country under water for six 
miles. In 1270 this again took place. Stow records that 
Westminster Hall was flooded September 30th, 1555. On 
January 26th and 27th, 1564, there were double tides. On 
November the 6th, 1574, a high tide burst the banks, and a 
reflux after an hour’s ebb occurred. In 1607, 1641, double tides 
occurred. 1663.—The gossiping, amusing, and now valuable 
Diary of Pepys, the Secretary to the Admiralty, 1659-1669, 
says, under date December 7th, 1663 :— 

“T hear there was Jo last night the greatest tide that ever 
was remembered in England to have been in this river : all 
Whitehall havis® been drowned.” 

Taking the lowest parts of Whitehall, this height was 
rong | from 8 ft. to 4ft. above Trinity. On December the 
13th, 1717, the tide ebbed so low with a violent west wind, 
that persons again walked across the river under Lordon 
Bridge. On December the 31st, 1732, a high tide overflowed 
Wapping, Tooley-street, &c. On February the 9th, 1762, the 

were submerged. On March the 10th in the same year 

the tide flowed into Westminster Hall. On February the 
13th, 1763, the tide again flowed into Westminster Hali and 
covered its floor to the depth of 4 ft. (this would be 3 ft. 2in. 
above Trinity) ; and on November the 18th of that year there 
was a double tide. On September the 28th, 1764, the marshes 
were again overflowed and cellars filled. On April the 10th, 
1768, the sand banks described as existing on each side of 
London Bridge are said to have ebbed dry. 1793-1794.—On 
.m.,a high tide overflowed both banks 


png | the 2nd, 
*| above Westminster Bridge : in Palace Yard it was some two 


feet deep. 

aC ¥ Boats came through the passage of Old Palace Yard 
from the Thames, and round up to Westminster Hall gate. . .” 
“The two Scotland-yards, Privy Gardens, Whiteball, were 
under water, and many parts rendered impassable for two 
hours. Westminster Hall suffered much ; the water ran in 
at the great door for upwards of an hour, and was up to the 
second stair, leading to the Court of King’s Bench.” 

This would appear to have been 2 ft. to 3 ft. above Trinity 
standard. The devastation caused by the above tides was due 
no doubt to the bursting of earth banks before wharves had 
become general. 

There is curious evidence from these old records that there 
was a river beach on either side as it were of old London 
Bri where the tide was checked, and the same is 

leled in the present day, the fluctuations of a of 
small pebbles Se ee eta tea tame Seating 
wich Hospital are noticeable, lying in the deep 
the Isle at Dogs, also at the head of the long reach on the 
western side of the Isle of Dogs in Limehouse Hole, where a 
natural beach of small pebbles and cous Tetans om the top of 
the mud fi same as at Greenwich and 


foreshore, the 
Westminster Bridge in front of the Palace at Lambeth below 


| Sae 
is one question not yet referred to in any of these 
that io i what way ve the of 
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the river affected the deposition of silt which comes up with 
every tide and which we see above was checked by and de- 
posited at the lower side of London Bridge; subsequently the 
wide reach at Hungerford, 1200 ft. across, afforded a resting 
place for the deposit which afterwards became obnoxious by 
the continued lowering of low water. 
Undoubtedly certain accumulations have increased of late 
ears; in the Pool more mud is said to accumulate on the 
doreshores. On the Surrey side above and below Waterloo 
Bridge the mud is said to increase, also in front of Saint 
Thomas’s Hospital, and the wharfingers of Millbank complain 
of the increase of deposit, which may also be observed on 
the Middlesex shore along the face of the embankment be- 
tween Westminster and Waterloo Brid Many of these 
deposits are local, caused by rapid recessions and projections, 
and no doubt admit of mitigation. But the general question 
of disposing of the mud must necessarily become a larger one 
the more the embankments are extended and completed. 
I am, Sir, yours truly, 
J. B. Repman, Memb. Inst. C E. 
25, Great George-street, Westminster, February 22, 1875. 





GAS EXHAUSTERS,. 
To THE Eprror oF ENGINEERING. 
S12,—We observe in your issue of the 26th ult., you give at 
e 168 an —_ and description of “ Korting’s Ex- 
uster,” founded onthe patent of Mr. Cleland, in which it 
is stated that the apparatus shows an advantage over 
mechanical exhausters, and that the quantity of steam used 
is below that required to drive “ Beale’s” exhauster. We 
beg to correct this statement, and to say that the jet ex- 
hauster is not nearly so economical as that on ‘“‘ Gwynne 
and Beale’s” principle made by us; in fact, it requires very 
considerably more steam power to do the work, and besides 
this it does the work much less effectively than those con- 
structed by us. The steam jet exhauster is certainly no 
novelty in gas works, and experience has shown that it 
greatly injures the illuminating power of the higher qualities 
of gas. We know gas works, where the “steam jet” 
has been used ten years ago; if, therefore, there had 
any advan in it, we considered ourselves quite entitled 
to manufacture exhausters on that plan, but we have formed 
a different opinion. We should be quite to test one 
of our improved exhausters and engines against the best form 
of “jet,” or any other exhauster in use. 
We are, Sir, your obedient servants, 
GwYNnNEg AND Co. 
Essex-street Works, Strand, London, March 2, 1875. 
(We publish Messrs. Gwynne’s letter, as it may probably 
lead to experiments which will afford trustworthy data as 


to the amount of steam required to work exhausters of dif- 
ferent types. At present, so far as we are aware, no 
data are available, and assertions as to the relative economy 
of different exhausters, therefore, all partake more or less 
of the character of ex parte statements. We may add that 
Messrs. Gwynne appear to have overlooked the ial fea- 
ture of Messrs. Kirting’s exhauster, namely, its adaptability 
for different amounts of work, this being the only feature, 
we believe, for which novelty is claimed.—Ep. E.] 


AIR COMPRESSORS. 
To THE EpiTor or ENGINEBRING. 
S1z,—Last October you gave a description of Sturgeon’s 
h-speed air compressor, and in it you pointed out several 
vantages it possessed over the ordinary air compressor in 
which a certain mass of water flows to and fro with the piston, 
but almost the only advantage you credited what I may call 
the “ water system” with was that the piston was exposed 
to water leakage only. But surely another advan’ is that 
less through clearance may in this sytem be ther 
avoided? and also (and this to my mind is the great pull it 
has over all others) is not perfect lubrication insured? Now, 
Sir, I write in a very humble spirit, desiring information for 
this and several other points, for personally I have no 
acquaintance with any air-com ing engines, except blast 
furnace blowing engines, and they are quite another thin 
these we lubricate with graphite. In the description of the 
air compressors used at the St. Gothard Tunnel, a most in- 
— system for supplying a small quantity of water be- 
hind the piston packing rings is shown; the amount of this 
is very small, used, as | am informed, solely to insure lubrica- 
tion, and I am informed that no fat at all is cual ed, but 
if Mr. Sturgeon has a means of ——— his high s 
piston satisfactorily with neither water nor fat, how is it that 
the engineers of the St. Gothard do not adopt his system, for 
the steam, even from this limited amount of water, must be a 
at loss to them? I should very much like to know how 
. Sturgeon manages. Returning again to your description 
of these high-speed compressors, I see it is there ma ied that 
water system compressors cannot be driven at a higher speed 
than 3 ft. per second, but I am informed, on what I believe to 
be good authority, that 5 ft. per second, or even 6 ft. with a 
terminal air pressure of 60 Ib. effective, can be safely used so 
long as the valve area to the reservoir is and with 
water these valves may be made light and tight, and there- 
fore large, of india-rubber sheets, properly backed. The gist 
of my letter is, as you see, really to know to what extent 
simple water lubrication is efficient, with what packing, &c., 
pistons, and glands it should be used, and up to what 
temperature (it is a pity that so seldom the temperature of 
the com air is given). 
With ordinary dry steam, and without a steam jacket, 
I am informed that steam engines can be worked without 
lubricating with fat; but here again one is only ely 
informed that such and such is done, the pressure of the 
steam is not given, and the class of engine is left to the 
imagination. You, Sir, would be conferring an enormous 
favour on many besides myself by giving some of your 
accurate LA pg information on the above points. Trust- 
ing you will do so, I beg to subscribe myself, 
Your obedient servant, 
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ments is the conclusion drawn by Mr. E that the value 
of a steam jacket to the high pressure cyli of com: 
such | is very small! Considering that in most cases this jacket not 


peed | kinds of engines or boilers, and different steam 


STEAM JACKETS, 
To THE Eprror oy ENGINEERING. 

S1z,—Nearly a year ago a rather lengthy correspondence 
was carried on in your valued paper, on the benefit to be de- 
rived from steam jackets. 

One of your correspondents who signed himself “ A. M.” 

ve us the results of some valuable experiments on 
arge-sized marine compounds, and a short time afterwards 
Mr. Farey kindly gave us some very useful information as 
re; his own very carefully conducted experiments. 


under widely different circumstances and in widely separated 
localities; and, further, that the observer is almost invari- 
ably warped by some force, not necessarily of interest, but of 
opinion, to deceive even himself as to the actual conditions. 
This last applies particularly to the reports which may be 
obtained from any new machine in the commercial world. For 
example, a steamshi —s substitutes in the place of an 
old ship of poor am 9 with old and nearly worn out engi 
and boilers, a new = greater capacity, finer lines, with 
new and improved machi y hens boilers. They find by com- 
parison of their accounts at the end of the year that the profits 





























admirably managed American experiments which Mr. | of the new ship are largely in excess of the old. 
Emery has published in your last num has induced me The engineer cannot separate the gain due to the increased 
to compile the annexed Table for the purpose of comparing | size and improved model from that due to the improved ma- 
these various experiments, and I think it may be interesting | chinery, much less the portion due to} any icular variation 
to many of your readers. from that due to the whole combination. he would proceed 
gle la i Be 
; : be sk 3 3. gigs. 
a 3 | ealt 154 : aE °S.§ 
ay daldened a4 ¢ eas 
e3 s ae 3 3 : g % Z8 z 8 g REMARKS. 
3 3 E 3 > © | ” BA g- 
T ae HE 1) a fests: 
cat a ag (SS |bEH g |g | a ESTE 
ZF & | ge |aF|she 2 | 3 | go jens ts 
aq. ft. | per ct.) Ib. ft. per ct. 
“A.M.” ae ...| 290 | 1080 | 160 | 14.5 | 68 440 | 5 1.93 | 14.5 | Sizes of cylinders guessed at. 
coy 8 pera 47} 31] 15 |50 | 41 | 250/12 | 81 | 82 | Woolf's engine. 
a Bhar — 5| 9] 15/166 | 45 | 216] 1.5 | 833 | 149 | Very small. 
= catoae’y 5| 6| 15/380 | 45 | 208] @7 | 8.83 | 23 | Very small. 
/S Bache... :..| 26] 85] 20 | 285 | 80 | 2m4| be | 1s jis |{Only, low-Prosuro cylinder 
Mr. Hallauer ... 23| 56| 27 |4a2| 7 | se5{/10 | 0.05 | 24 | “ontice cogine. 

















The steam jacketted surface I have had to calculate my- 
self, as none of the ¢: imenters gave us it, and I no dou 
require correction on this point. I have taken a mean value 
in all cases and avoided fractions as much as possible. 

By far the most interesting part of the American experi- 


alone heats the a age pe cylinder but also dries the 
steam in the receiver, this conclusion is very startling, and I 
sincerely hope some of our engineers will experiment on this 
point and give us the benefit of their experience. 

I remain, Sir, your obedient servant, 


Greenwich. Cc, 





ON THE METHODS OF TESTING STEAM 
ENGINES.* 
With a Descripti the Trials of the Circulating P: 
« erblon tes Staal Se Cveetng Penge 


By Groner P. Hunt, P.A, Eng. U. S. Navy and Taeron 
Sxegt, C.E., Morgan Iron Works, New York. 
Ir has been generally customary, in ing experiments on 


steam engines in order to determine their economy, to measure 
the amount of coal consumed in performing a certain amount 
of work. These measurements give the commercial economy of 
the machine. 

So long as all the machines compared are of the same design 
and dimensions, and the coal is of the same kind and 
uality, and the pressure of the steam, the degree of vacuum 
the rate of expansion, the tem ture of the atmosphere, an 
all other ‘circumstances are the same, it may be inferred that 
any difference in the economy is the result of some imperfection 
in the machine itself. 

Or if there is a variation in one particular only, as, for 
example, in the ure of the steam, the difference may be 
fairly assumed to be duejto that variation; but if there are 
several variations at the same time, as, for instance, different 
res, when 
there is any gain or loss of economy it is impossible to decide to 
which of the variations the change is due. ® 
It may be that if a poorer economy shows in the case where 
there is used the a steam pressure and expansion, 
then the power which was gained by the high steam pressure 
and great expansion, was lost, er with something ‘more, 
in the increased condensation and lea ; or that where in 
addition there are also used different kinds of boilers in the two 
cases, that the power which was gained in the engine was 
lost in the boiler, or the reverse, leaving the final result the 


same. 
Any differences in the kinds of coal used, or in the skill of the 
p, biend themselves inseparably with the other variations, 
and are indistinguishable from them in the final result. _ 
An exhaustive series of experiments on all of even the impor- 
tant points of variation in modern steam e ry, separately, 
there only being one variation in each experiment, would, even 
if practicable, take too long time and cost too much money to be 
even considered by any but a national power. Such experiments 
must be conducted on nearly the same sized machinery as that 
to which the results deduced are to be applied. ' 
In attempting to compare the results of such experiments as 
he may find recorded, to determine the most nical d " 
the engineer finds that the experiments made especially for the 
determination of one certain point are rally not complete 
enough to serve any other purpose, in addition, that the 
experiments have generally been made by different observers 


* From the Journal of the Franklin Institute. 
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surely to accomplish the same result he can only blindly 
copy the whole, unable to distinguish the good from the bad. 

ccording to the dynamic theory of heat a certain weight of 
coal contains within itself a certain amount of work stored 
up, and ready to rush out under the necessary surroundings, as 
in the case of a com spring set free. The supply of a 
given weight of coal to the furnace of a steam boiler represents 
the application of a definite amount of force at one end of a 
series of transformations, a part of which force at length appears 
as useful work at the other, the balance having been wasted in 
the various processes nye which it has . 

Take, for example, a modern marine engine of the best con- 
struction and design. The force supplied to the furnace in the 
combustible is first developed as heat by the burning of the coal; 
a portion of this heat is utilised in changing the water into 
steam, the balance being wasted either in tion or by being 
carried off in the hot through the chimney. 4 part of the 
steam formed is applied to move the piston, the balance being 
wasted by condensation against the sides of the pipes and cy- 
linders, and by past the piston or valves into the con- 
denser. Only asmall portion of the total force contained in the 
steam that is applied to move the piston is utilised, the balance 
escaping piper ok ‘apres yest po the pe sera Of the 
orce that is utilised in the cylinder @ portion performs an 
external work, the edi g bein, abeorbea in overolaie the 
back pressure and by the friction of the machine itself. Of the 
remaining small that may be — to the screw 
another is wasted in overcoming its useless resistances, and 
onl Pidoeine Sent to propel the ship. hie 

res represent approximately the supposed 
distribution of the total force in the est examples. No ona 
is taken in them of the coal that is consumed in the various 
ways on board ship other than those mentioned, as, for instance, 
in getting up steam, for steam used to work pumps, for steam 
jost through the safety valves, for heat lost in blowing off, or re- 
maining in the furnaces, after the vessel has arrived in port. 
These and other causes usually add at least 10 per cent. to the 
consumption, leaving the force utilised about 6 per cent. of the 
total force expended in the coal. The cost of an indicated 
nie! power by the figures would be 2}1b. of coal per hour, 
nearly. 


per cent. 

Total heat in 100 lb. of anthracite com- 

bustible, in units of heat ... «.» 1,400,000 

uct heat equivalent to weight of ashes 200,00 

Total heat in 100 lb. of anthracite coal... 1,200,000 100 
Carried off by hot gases in chimney _... 200,000 16 
Available to produce steam pom we 1,000,000 = 83; 
psec leakage and condensation ay 200,000 16% 
Available to perform work in cylinder ... 800,000 66} 
Escaped with steam into condenser 4 660,000 55 
Transformed intowork .., s+» axe 140,000 11? 
Absorbed in overcoming resistance of 

sine and load i 5 40,000 3 
Available to turn the propeller .,. 100,000 8 
Absorbed in useless resistances of scre 

or other propeller sae ogg Wiaes 20,000 1g 
Usefully applied to propel the ship _... 80,000 6% 


The owner of the ship only notices the first and last of these 
quantities, that is the amount of coal he has to pay for and the 
speed of his ship. ‘The engineer may notice the amount of coal 
consumed and the indicated horse power. They must, however, 
both remain in ignorance, without further experiment, of all the 
intermediate steps; steps by which at least 93 per cent., in the 


best and 97 per cent. in the worst cases of the power 
supplied disappears. 
The total amount of coal furnished may nt the amount 


of produce handled by a merchant to yield him a profit of 6 per 
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t. Would in any other case be satisfied with a | Total per pound 80X 1052.8 =... ane 84124. ; Pounds of injection-water necessary per 
system of accounts is. his business. which yreuld leave him in Water primed... 20 1b | hawt sil water nocanlry patinoun’”~ yh800 
i every thing gross t perature on enterin ‘ ubic feet of water ry per hour ... , 
' think ~ oe a Less tem hot well 120 Capacity of one tank at 72 in. head with 
The actual amount of heat lostin each of the foregoing Heat extracted per pound 73.9 allholes open... ino ooo ons 20,944 
steps may be, with proper “ inexpensive apparatus, Total heat extracted from Excess of capacity = exe ose ane 9 per cent, 
pan seinen 4 for any practical case. That is, one may measure | water=73.9X20 ... eos oes 1478 The independent circulating pumps were furnished by 
—_—_—_ Messrs. George F. Blake and Company, of Boston, Mass, 
Total heat extracted from They were selected for the Tennessee on account of occupying 


separately : , 
1, The heat wasted in thechimney, _ 

2. The heat lost by leakage or condensation. 

8. The heat rejected with the exhaust steam. 

4. The heat absorbed by overcoming friction and back pres- 


sure. 

5. The heat lost by the inefficient action of the screw. 

The first loss may be and has been measured in cases where 
the boilers furnished dry steam, by measuring the weight of 
water evaporated by a known weight of combustible, the water 
being measured in tanks, and the coal and water weighed. 
Knowing from former experiments the weight of water which 
would have been , if all the heat in the coal had been 
utilised, the difference between this and the weight actually 
evaporated is the portion lost, including both that lost from 
incomplete combustion and carried away in the hot gas and | 
radiation. The quantity measured by the tanks would be the | 


heat in tho velar eureerenes to the number 1,000,000; and | 
the heat lost to the num + 200,000 in the example. 5 ll 











water and steam= ... nes ae 85602. 
This is the heat which would appear in the condensing water, 
and if it were all charged to the steam condensed the computed 
weight would be: 
85602 _ 5131p. 


The actual amount of steam was 80 lb. Therefore the error: 


81.8—80 
= =1.6 per cent. 
81.8 alates 
The same reasoning applies to the leakage and condensation. 
Knowing from pe be tober the available heat in the 
weight of coal there are only four channels through 
which this heat may disappear, viz. : 
1. With the 1 ae through the smoke-stack. 
2. Radiation surface of boilers, pipes, &c. 
3. By change into work. 





less space than any other pumps offered. The valve motion of 
the Blake pump has also an advantage over ary other pump 
on the market. Fig 1. shows a general sectional view of the 
steam cylinder, valve and valve chest, and Fig. 2a plan of 
auxiliary valve seat. 

The tappet rod passes through the heads of both steam and 
water cylinders, is moved in one direction on being struck by 
the steam piston just before reaching the end of the stroke, and 
the reverse when struck by the water piston. The arrangement 
allows the distance between the pump and the steam cylinder 
heads to be reduced to only that necessary to draw back the 

lands for packing. When the valve is moved by any tappet on 
the piston rod, the distance between the cylinder heads must 
be at least the length of the glands, plus the length of stroke. 

The tappet rod is connected through a vibrating lever and 
| stem to a casting which combines both the auxiliary valve 
| and a movable seat for the main steam valve. The main valve 





Fig 2. 
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The second loss may be‘ measured y nie the sum of 
the weight of steam delivered into condenser, computed 
from the indicator cards and that condensed for the work done 


from the weight of feed water supplied. The difference cor- | ha 


responds to the number 200,000 in the sixth line of the ex- 


am 

Te eu loss may also be actually measured where the 
engines are furnished with surface by measuring 
the amount of condensing water, and computing the weight 
of steam necessarily condensed in the condenser to raise its tem- 
en from the temperature of the injection to that of the 
ischarge 


This method has the advantage of being an ind t 
measurement, and also that a comparison of the f water 
computed in this way with that measured in the tanks will show 
a true result whether the boilers are priming or not. 

Having been assured that the boilers will furnish dry steam, 
the tanks for the measurement of the feed water may be dis- 

sed with, without or error in the deductions; 
for as the same water is used for steam over and over again, 
and as the only water that can leave the boiler must be in 
the shape of steam, either that steam must be condensed 
en route from the boiler to the condenser or in the condenser. 

When the tanks for measurements of the feed water are dis- 
pensed with it may be fed to the boilers direct from the hot well 
as when the engines are running at sea; thus not only feeding 
the boilers with hot water in of , but arene _ 
with all the extra pum pipes necessary w e tan 
are used. It will, come. ad be always better to use also these 
tanks for measuring feed water in any case, as a comparison of 
the measurements will give more accurate results. 

Taken in conjunction with the measurement of the feed 
water, the measurement of the condensing water will show with 
tolerable accuracy the amount of steam used and the amount 
of leakage and condensation. 

Taken separately the measurement of the condensing water 
is to be to the measurement of the feed water, 
because while either gives an accurate measurement of the 
steam used if there is no or leakage; the measurement 
of the condensing water gives the more nearly accurate result 
if there is. 

Suppose for example, a case in which the’ boiler primed 20 
per cent. of the water used; then while the engine used 80 Ib. 
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— 
4. Overboard with the discharge water. ‘ 
If the boilers, cylinders, Pipes, &c., are well with non- 
iation may be neg and we 


conducting material, the 
ve: 


: +. heat rejected in water + work 
ay eu total heat in coal. 
Work. 








itn of aguem heat rej in water + work. 


The Tennessee is a ship recently fitted with new machinery 
b ee Sen eae and Son, of the Morgan Iron Works, 
ew York. 


Hull. 

Length on load line =... Ss ase «= 8.36 ft. 
Length overall ... am eco 853 ,, 
Beam sae om a eee ” 
Load draft (mean) i ose 20,, 
oy ar rae (tons of 2240 Ib.) 4240 
Mid-ship section ... eos «. 678 square feet. 
Estimated horse power for a speed 

cf 14 knots... hee ee 2900 

Machinery. 


A set of compound horizontal back-acting engines, there bein 
two cranks at right angles, each crank being connected wi 
one i pressure and one low-pressure piston upon the same 


Number of high-pressure cylinders... 2 
Diameter pa - eee 40 in. 
Number of low-pressure cylinders... 2 
Diameter = - ove 78 in. 
Stroke of all pistons... ... ase 40 ,, 
Condensing surface, outside of tubes ... 8000 sq. feet. 
Boilers. 

Ten horizontal tubular boilers, two each. 
Total grate surface ... so ove 478 sq. feet. 
Total Frating surface ... eee eee ” 
Total superheating surface ... ove 1,000 =, 
Intended steam pressure, by ga ove 65 Ib 


experiment with the 
the water necessary to condense the steam 
used by a set of engines sufficiently powerful to drive a ship of 
it through the water at a speed of 14 knots 

red by a single tank similar to 





of steam it would be a aa the feed water measurement those used. 
with 100 lb. Error ~~ =20 per cent. Indicated horse power per hour oe 2,900 
: y Ponnds of steam for each horse power 
If the terminal pressure in the cylinder were 10 1b. and the/ per hour - a aan ee © 20 
temperature of the hot well were 120 deg. the total heat | Total weight of steam used... 58,000 Ib. 
brought into the condenser would be: : Tem of hot well ya eee 100 deg 
— i Se b. Units of nas te be extracted from each 
SSUTC see eve eco ” . teduced to 
Total heat ese “mt ks of hot well from comgueteensel taeedant 
Less temperature, hot well ove 120 te in low-pressure cylinder .. 1, 
ee Total units of heat extracted — ... «+ » 61,190,000 
Heat per pound 2.0 0 an ans 1052.8 between injection and discharge 50 deg. 


is an ordinary “D” valve sliding upon the movable seat, and 
= between two shoulders of a supplementary piston or 
plunger. 

The ends of the so agen yA piston or plunger are fitted in 
their respective cylinders, which are cast in one piece with the 
main valve-chest, the outer ends of these cylinders being con- 
nected with openings under the auxiliary valve by little 
cast in the chest. These small lead from the auxiliary 
valve-seat towards each end of the supplementary cylinder, 
and are divided so as to enter at two different points, one 
through the head, and the other some distance from it, this 
mre bye Seapremly Ky piece of sheet brass acting as a valve 
which steam to enter the cylinder but opposes its exit. 

In order to understand the action of the valve, consider the 
case when the — is moving to the right. The movable seat 
or auxiliary valve having been previously moved to the left, the 
former partly closing the ports in the valve seat, the plunger and 
main valve will have been moved to the right, thus admitting 
steam tothe left of the yee, and releasing it from the right. 
The piston moving steadily toward the right will, when near 
the end of its stroxe, strike the tappet rod, mong &, and with 
it the auxiliary valve first into position shown in Fig. 1. The 

to either end of the cupglementery cylinders are closed, 
ut the main steam to the left and the exhaust port to the 
right end of the main cylinder are yet open, the main valve 
being still at the extreme right. The main piston being still 
ex, to the steam pressure continues on towards the right, 
and moves the auxiliary valve with it until the steam communi- 
cation is opened by the small ports to the right end of the sup- 
plementary cylinder , and at the same time the steam in the 
other end is released. The full pressure of steam then acts on 
the plunger or supplementary pi to move the main valve to 
the left and admits steam to the right hand end of the steam 
ae At this instant the main piston is within a fraction 
the end of its stroke, but may continue to move toward the 
end until the steam has had time to overcome the inertia of 
the } oy When this has been overcome it moves rapidly 
to left until the left end of the plunger has closed the 
branch A wend the cylinder, and the other branch in the head 
being ly rok by the brass valve, the steam remaining in 
the cylinder cannot eer and the supplementary piston is 
gradually brought to rest by the accumulating between 
the piston and the head. During this interval the main piston 
commences its return s' So far the action is similar to the 
—s auxiliary valve motion. 

In steam pumps which have only this motion it will 
happen that when the pump is ing very rapidly, and when 
it sucks air, that the piston will move past the poiat where the 
auxiliary valve admits steam to the plunger, and will strike 
the before the steam has time to act upon the valve. But 
in this pump if the main piston contiaues towards the head 
it must draw with it the movable seat, until the right hand port 
eons pr gh of the main bn | opening the port to 
steam, and the left port passes the inner edge opening the 
left end of the cylinder to exhaust. Under the above cir- 
cumstances, the main piston will make a return stroke even 
though the supplementary piston and maia valve should not 
have time to move at all. 


(To be continued.) 





Cawapian eet owen mag Council of the D»- 
minion Board of Trade their reply to queries 
of the chief engi rnifotn lay of mensions BY tha Wel- 


engineer, 
land, the St. Lawrence, and the Lachine Canals, especially 
of the Welland, which recommend should be made s> 





an to panes taigay seaeltlliine an lahe ition. 








MakCH 19, 1875. ] 





ENGINEERING. 








WEAVING.—No. XIX. 
TISSUE WEAVING, 
meral principles upon which the harness 
naan of re ans is cenateniathd for the for- 
mation of the figures upon the cloth having been 
shown in the two last articles, it is now nece to 
describe how the same is employed when various 
colours of weft are to be for the purpose of 


Fig. 


weft, then a much greater distinctness is produced, 
although both warp and weft may be alike in colour. 
This effect may be noticed in figured stuffs, which 
are composed of cotton and worsted weft. 
4 x if a different coloured warp and weft be used 
a far more distinct a: erm will be produced, as 
shown in coloured tablecloths. 

A great variety of effect may evidently be made 
by varying the colours of the warp itself, by arrang- 


164. Fig. 165. 
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219 
colours. In such cases each shuttle supplied a 
substantial ion of the thread or weft to form 


the cloth, Now in distinction to that class of weav- 
ing there is a widely different’ one; viz., where 
separate shuttles are employed to uce the fi 
upon the face of the cloth resembling embroidery, 
and the figure so produced has little or nothing, in 
its texture, to'do in the forming of the substance of 
the cloth. In fact, so distinct are the threads kept 
— = not tees aera oe oe ogee to 

eep them together.. They. or upon 
the surface of the cloth rather than form a com- 
ponent part of its. substance. It is known as tissue 
weaving, and the richest figured silks are produced 
by its means. 

Let Fig. 163 represent a portion of fi silk 
such as made for scarves as before alluded to. Fig. 
164 is the reverse side of the same cloth. Itissup- 
posed to have been woven by a Jacquard machine 
with 400 needles, such as we have already described, 
and com of 400 warp threads 
- inch in width; thus the spaces 

and P! are 2in. wide each, for 
in consequence of the split harness 
being employed the 400 needle 
machine governs 800 threads or 
double the width of cloth, as before 


bed. 
The face of the cloth Fig. 163 
shows that the plain portion, or 
und, is woven to form a twill, 
ut any other ground, as described 
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in the last article, may be substi- 





tuted by altering the working of 
) the harness shafts without affect- 











ing the figure itself. 
A simple circle or 
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Pi is the 
figure shown to be produced, but 
it may be designed as a flower as 
at A, or a running flower as at B. 
In either case the full width of the 
figure that could be woven would 
be 7 to 2 in. or the spaces P 
and P', Fig. 164. The space C 
shows the extent or length of the 
pattern in this instance, which 
would take about 200 cards to 
produce, The threads D D are 
shown to run across the cloth with 
a broken app ice, which is to 
show that they intersect the body 
of the cloth at certain distances 
merely to bind them together, 
otherwise they would float per- 
fectly loose and detached from the 
cloth in the spaces betwixt the 
spots. The thread D D is, there- 
fore, the thread that forms the 
spots, and the shuttle which has 
inserted it is only used in the line 
of spots, as shown, and is merely 
inserted to throw upon the surface 
a different colour or material to 
that which forms the ground of the 
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cloth, 
of 


























making the design to the best advantage, and with 
the greatest economy of materials to be used. For 
instance, if the warp and weft consist of materials 
alike in colour and texture then the figure would 
show in a manner similar to the appearance of the 
woven figures upon white linen tablecloths, not 
very distinct but still quite observable. If the 
warp be composed of a different material to the 
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ing it in stripes, &e., ot = thle ay alluded to, but the 
best effect is produced by using various kinds of 
shuttles as will now be shown, when the advantages 
to be derived from their use will be apparent. 

In Fig. 41 (see ENGINEERING, page 461, vol. 
xvii.) a loom with drop boxes for using two or 





more kinds of shuttles was shown for weaving plaids 
or other goods requiring two or more separate 




















Fig. 116. 





ex. 


Now upon comparing Fig, 165 with Fig. 164, a 
marked difference Me ty The thread which forms 
the , or spot, in this case, Fig. 165, simply 
runs from one to another, and only the single 
thread as shown at aa travels, and it is merely the 
length of that one thread that is lost or of no use in 
the body of the cloth. 


In Fig. 164, on the other hand, the floating threads 
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at aa have really been thrown away, for they are of 
no practical use. Thus, it will be evident, a con- 
siderable saving may be effected by adopting the 
lan of weaving shown at Fig. 165. It is effected 
y the use of separate shuttles for each line of spots, 
and the shuttles are only brought into use where 
the spots are required. 

There are, consequently, two methods that can 
be used for flushing or throwing the thread to form 
the tissue figure, namely, by ordinary shuttles 
thrown across the whole width of the cloth, or 
small shuttles used at the requisite intervals. 

The first of these methods may be distinctly 
understood by referring to Fig. 166, where the piece 
of cloth shown at Fig. 163 is represented as it would 
—— in the loom. The loom is provided with two 

uttles, one of which, namely, that which inserts 
the thread to form the figure, is seen entering the 
shed at r, the ground shuttle being in the other or 
lower box, but the thread leading from it is seen 
at x. 

The face or right side of the cloth is woven down- 
wards, as shown at T, where the corner of the 
cloth is represented as turned over, and, as before 
explained, is woven in this manner for the purpose 
of raising only as few of the lingoes or weights / as 
possible at each shoot, which would otherwise have 
to be raised in case the cloth was woven with the 
face upwards. Therefore, where the spots are being 
fo more threads of the warp are raised, and the 
thread now inserted by the shuttle, as shown, will 
be more exposed, and appear distinctly on the under- 
side of the cloth. Between each — a few threads 
only are shown raised, and these threads are those, 
before alluded to, which are required only to bind 
slightly together the tissue shoot with the back face 
of the cloth. 

In the same figure the lower portion of the 
Jacquard harness mm is shown, and the comber 
board C through which it The strong cords 
E E are the cords which raise the shafts s of the 
split harness. One of the shafts s' is shown raised, 
and the slackening of the leashes by so raising them 
is also shown. 

The ordinary drop boxes for two shuttles are shown 
at 44, which are raised by the lever d, according to 
the shuttle to be used. At H are shown several 
small bobbins with a little of the various colours of 
the weft that may be used, that is, when several 
kinds are employed. They are called tokens, and 
are raised by the Jacquard hooks attached so as 
to remind the weaver which shuttle to use. This 

lan is, however, only practised occasionally. At 
pi an iron bar termed a presser is shown. It is held 
downwards by means of the cords, shown also in 
Fig. 143. Temples are not required for this descrip- 
tion of work, but a press bar cannot be dispensed 
with. The great number of 400 threads per inch 
ing between the reed are liable, when raised, to 
stick and not to fall back anny to their proper 
level. ‘The bar has the effect of throwing sufficient 
strain upon them to prevent them sticking or re- 
maining ially up, and thus allow the shuttle 
passing above ins’ of below them. 

It is in this manner that rich figured silks are 
generally woven, and several shuttles may be used, 
and the figure may cover the whole surface of the 
cloth. But the use of smaller shuttles for the pro- 
duction of small figures or spots not only gives a 
better appearance to the figure by throwing it more 
prominently upon the surface of the cloth, but saves, 
as before o ed, a considerable amount of the 
silk. Certainly, the amount saved is not altogether 
gained, for the weaver is paid considerably more 
w for weaving with them, but the saving is still 
sufficient, besides the improvement in the appear- 
ance of the cloth, to induce manufacturers to adopt 
them whenever convenient. 

Small shuttles are used in conjunction with the 
larger ones, and consist of three kinds : 

1. Small shuttles, called swivels, fitted in a 
movable frame. 

2. Small shuttles, called circles, fitted in a 
movable frame. 

3. Small shuttles used separately by hand. 

Fig. 167 represents an ordinary fy shuttle batten 
fitted with swivels and engaged in the same kind of 
work as that shown in Fig. 166. 

The swivels are fitted into the frame d d, which is 
simply an addition to the common batten, and can 
be attached to any loom, It can be raised or lowered 
by the lever 4, acting upon the two levers i i. Upon 
the frame dd are two slides m, into. which 
are fixed pegs, and by sliding backwards abd for- 


wards these slides, by means of the knob 4, the 





swivels are moved to and fro. In this instance the 
Jacquard having raised the threads to form the spot 
the swivel frame is lowered, and by moving the 
knob £ to the right hand and then to the left, the 
swivels may be underneath the threads the 
requisite number of shoots until the figure is woven 
—the ground shuttle being used alternately for the 
formation of the ground of the cloth in this process 
as in the former. 

On the surface of the cloth several detached small 
shuttles are shown. Now if it were desired to give 
better effect to the pare | of a figure, say the 
flower A, Fig. 163, by introducing only one inter- 
section of a different colour, then it could be done 
by merely passing them through by hand as may be 
seen, 

The frame d d is capable of being moved laterally 
as shown at j,and at fand /*. By this means when 
the lateral alteration of the position of the fi 
takes place the swivel frame is moved so as to drop 
the swivels in the places or openings in the warp made 
for them. When the frame is so moved a spring 


locks the peg f fast until the next removal. No|pe 


threads between the spot need be raised in this 
case for binding the tissue thread, as was shown in 
Fig. 166, for they are not required. 

4 Fig. 167 twelve swivels, or small shuttles, are 
shown fitted in the frame d d fixed to the front of 
the batten, which co mds to the number of 
spots or figures to be woven in the width of the 
cloth. Fig. 168 represents a plan of one of the 
swivels, and Fig. 169 a front view, showing the eye 
through which the weft passes. In all shuttles the 
eye is formed of china ware, glass, or metal, and is 
fixed firmly into the box wood, which is the 
material generally used for shuttles, At A, Figs. 
170 and 173, a portion of the plank or grooved 
wood, into which the swivels slide, is shown. 

In the former figure an end view of the shuttle 
is seen with the groove and lip upon the plank and 
swivel. At dis a wire staple, seen also on both 
sides of the swivel in Figs. 168 and 171. 

Now, on referring to Fig. 167 it will be evident 
that the swivel must slide freely under the raised 

, or across the space shown at B, Fig. 173, 
and it must pass without any obstruction or contact 
with the warp threads. 
following manner: 

There are two sets of pegs fixed into two slides. 
One slide by means of the pegs—there being one 
peg for each swivel in each of the slides—advances 
or pushes the swivel across the gap or opening in 
the plank B, into which the warp threads are raised, 
and immediately it arrives at the opposite side it is 
caught by the peg in the other slide and drawn 
clearly through the opening. At P Fig. 173, is seen 
in dotted lines the position of the peg at the com- 
mencement of the movement, and at P’ is shown 
the same peg in its position after it has advanced the 
swivel, soas to land it on the opposite side N. 
When it has reached that position the peg R de- 
scends behind the staple d, and draws the swivel 
completely across the opening, and of course into 
the same place as the swivel, which has last occu- 
pied that space, but which has been pushed further 
on. Thus, by the combined movement of pushing 
and drawing the swivel and raising and lowering the 
pegs, the operation of throwing the swivel, or 
shuttle, is not only effectually done, but it cannot 
stop in its course. If the movement were to be so 
imperfect as to cause any stoppage of the shuttle 
during its passage across the opening, it would 
often give rise to serious damage to the warp, for it 
would be “trapped,” or stick between the threads, 
and on the next blow of the batten the threads 
would be cut or broken. 

The slides into which the are fixed are 
moved by means of a working into a ve 
formed into each of the slides. When one slide has 
been advanced to the — distance it is 
stopped, and thrown out of gear or contact at the 
same time the other slide has been held stationary, 
and then thrown into gear or contact. 

This will be understood by referring to the dia- 

Figs. 174, 175, and 176. Fig. 174 shows 

e first slide in elevation and section. D shows its 
yy at the commencement of its motion, and 
bee dotted a the ee toe te of its enw 

peg a is shown working into the groove G, an 
is in the slot at the commencement of the ve, 
Naw, on moving the from a to a’ it will carry 
with it the bar D to that distance, but no further. 
The bar at this point rises, and the peg being 
released from the slot continues its course to the 
end of the groove (G, and terminates its motion at a’. 


is is effected in the | thirds full 


Fig. 175 represents the second bar which igs 
placed behind the bar Fig 174, and it is made 
with the slots in a reversed position. Both bars 
are worked by the same peg a (seen also at K, Fig. 
167), but are shown separately in Figs. 174 and 175, 
but in Fig. 176 they are shown in connexion. © It 
will be evident that (see Fig. 175) when the peg g 
is moved from a to a', the bar F will remain 
stationary, for the peg is traversing the groove dur- 
ing that time, but when it arrives at al the bar falls 
and the peg entering the slot carries the bar for- 
ward to a*. The pin a, therefore, by being moved 
backwards and-forwards causes the two bars to be 
moved as required for the movement of the shuttles, 
“1% is represented in all the Figs. 174 to 176 
at 8. 

In Fig. 174 the peg A is shown to have moved the 


shuttles to the tion S!, and in Fig. 175 the shuttle 
is carried further on by the to the position 
shown at B'. The combined action of the pegs is 


seen in Fig. 176, where the shuttle is represented in 
the middle of its traverse, or at the point where the 
g A has pushed it to, and the peg B commences 
its motion to draw it the remaining distance. 

In Figs. 174 and 175 a peg ¢ is shown working 
into the slot or groove E. There are two grooves 
in each bar, one at each end, but only one is shown 
in the diagram to avoid complexity. The groove 
in the bar F is —— a@ reverse re wy to the 
groove in the bar D. e purpose of the e and 
the grooves E is that they not only assist =: isi 
and steadying the bars when moved by the peg a, 
_ when each — ow its allotted distance 

e pin e prevents the pin a from carrying the bar 
too Far. This may be observed by referring to Fig. 
174, where in moving the peg a to a‘ the slot E has 
‘ddvancéd to E', and the peg e¢ being stationary has 
prevented the bar being carried farther through, the 
slot e' having arrived at the pin. The slot being 
curved, of course corresponds with the motion of 
the traversing pin a, and assists in the vertical 
motions of the two bars. 

The details of the swivel are shown in Figs. 171 to 
178. Fig. 171 shows a plan of the swivel with the 
weft bobbin fixed in it, and Fig. 172 represents a 
section of the same. Both figures are of about two- 

size, 

The bobbin is fitted upon a wire spindle one end 
of which is inserted into a hole and the other end 
into a slot or groove, shown by the dotted lines at 
e. The bobbin spindle is held sufficiently firm in 
the groove by means of the presser a which presses 
against the bobbin, and not only holds it in position 
but the friction caused by the pressure prevents the 
thread from being unwound too easily. Another 
view of the spring and presser is shown at Fig. 172; 
a thin brass plate which is firmly fixed into the 
back of the swivel by means of the ends being in- 
serted into saw cuts, as shown at cc, Fig. 171. 
‘Upon the ap there is a boss (Fig. 172) through 
which a hole is drilled for inserting the presser a. 
The presser is formed by turning a spiral tube at 
one end of a fine wire, and after passing the long end 
through the boss in the form shown it is inserted 
into the wire tube to give the presser sufficient 
rigidity. The other or short end of the wire forms 
a stud, against which a thin flat spring s, which is 
rivetted at » to the brass Y pers presses. 

These pressers are of various forms, but the 
one shown, being easily made, can be repaired by 
the weaver when out of order, and well answers 
the purpose it. is intended for. 

At ¢ Figs, 171 and 172 the weft thread is shown 
to Paes between a loop made of horsehair, which 
is fastened to the shuttle through holes bored at 
the sides as shown. 

The p for using the horsehair is of some 
importance, for it not only, by the slight friction 
it gives upon the weft thread, keeps it in position, 
but by the weft being properly inserted between the 
loops by slightly twisting the hair, as shown at c in 
Figs. 171 and 172, it has a tendency to take up or 
coil the slack of the weft. But this will be better 
understood when the details of the circles or modi- 
fication of the swivel is shown, and which will be 
next described, 
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Mower AND PATENT LAWS.* documents, and shall report to the Commissioners, in addi- engine. The readers of Smeaton’ and Transac 2 
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On Protecti 


Laws. 
By W. Liorp Wiss, A.L.C.E., M.LM.E., A.LN.A. 
(Continued from page 208.) 

Iw 1872 I handed in to the Select Committee a number of 
recommendations for more thoroughly ing out various 
provisions of the Patent Law Amendment Act of 1852. 
They will be found in the appendix to my evidence in the 
Parkamauitasy blue book. To these recommendations I pre- 
viously seeured the assent of a large number of gentlemen, 
including lawyers, manufacturers, inventors, and others, and 
they were'inanimously approved by a meeting of the London 
Association of Foremen Engineers and D tsmen, well 
known ‘to Meas yee and powerful body of 
men. Moredver, oe a . oe Q.c., gee to thong 
mittee his &) of those suggestions. was 
better to gradually work into an efficient administration of 
the existing Patent Laws than to suddenly attempt any ex- 
tensive and radical changes, and it was with this view that 
the recommendations were prepared. 

In these recommendations it was 
gulations, and provisions should be for the following, 
amongst other purposes : 

1. The report to the law officer of competent persons as to 
whether the provisional or complete specification, deposited on 
the application for letters patent, sufficiently described the 
nature of the invention. 

2, Examination and report by such examiners as to whether 
the invention described or referred to in the provisional 
specification or complete specification, as the case might be, 
appeared to be for any manner of new manufacture within 
the meaning of the Statute of James, regard being had to 
other specifications and published documents. 

3. To prevent letters patent being _— to a subsequent 
applicant for any invention already described in the unpub- 
lished provisional specification of a prior applicant, without 
notice of confliction being given to both applicants. 

4, For opening ever pe ~ rg: apenye to public in- 
spection (under 16 and 17 Vic. '¢. 116, s. 2) on the applicant 
giving notice to pro or in arly case on the expiration of 
four months after the application for letters patent upon 
which the provisional specification shall have been filed. 

5. A report to the law officer by the examiner who reported 
on the original application, as to all objections, and particulars 
thereof, deposited in pursuance of section 12 


uggested that rules, re- 
e 


in . 
6. The a of suitable analytical indices of the in- 
ventions described in all specifications. 

7. That the examination of the provisional specification as 
well as the examination of e complete specification de- 
posited at the time of applying for letters patent should be 
limited to the questions of whetherthe s ion described 
the nature of the invention and whether the invention was 
for any manner of new manufacture within the meaning of 
the Statute of James, and that no such examination should 
extend to either the practicability or utility of the invention, 
or the sufficiency of the means or manner of performing it. 

8. That notwithstanding any adverse report from the 
examiners, the applicant should be entitled to appeal to the 
law officer in order to obtain his patent. 

9. That under sections 3 and 4 increased facilities} should 
be afforded for readers consulting the library and specifica- 
tions, and that adequate accommodation should be provided 
for selected and approved models illustrative of the history 
of inventions. 

I feel assured, and E told the committee, that if these sug- 
gestions were carried out a great many of the objections that 
we hear so much of with regard to the patenting of old in- 
ventions would be obviated. 

One of the most important points has reference to the 
preparation of indices. That constitutes the backbone of the 
question; if we had better indices they would enable searc 
to be made with much greater facility than at present, and 
if information were collected with reference to existing un- 
patented processes and manufactures, such information 
being recorded at the Patent Office and included in those in- 
dices, would greatly facilitate the determining of the novelty 
of an invention, besides constituting an invaluable record of 
industrial progress. I pointed out, as an indication of the 
inconvenience we laboured under, that in making a search 
for steam engine governors we had to search under the head 
-) - Governors and ete of power me 
stationary engines and machi ; ing, stopping, an 
reversing apparatus, and meen Biggs Ye Then all 
mixed up in one index we find, ‘‘ Improvements in inery 
or apparatus used in the preparation ab pre and in the 
manufacture thereof into textile fabrics (self-stopping motion 
for warping, &c.) ;” “knitting machinery (throwing in and 
out of action),” and so on ; whereas, if there were separate in- 
dices for steam engine governors and then other indices for the 
other matters, and if a clear kind of abridgments were kept, 
it would be very advantageous. In sup of this I may 
quote from the letter in a recent number of the Times, of a 
correspondent signing himself “ A Practitioner.” He says, 
“The way in which the indices are now kept renders the 
simplest search laborious. Suppose, for example, I wish to 
ascertain if an invention relating to a aaropee process 
for separating silver from ores by means of common salt be 
novel. I turn to the index (say that for the year 1873) ; it 
ought at once to give me what I require, viz., a reference to 
the patents granted in that year relating to my subject. As 
a fact, it does nothing of the kind; it gives a list of some 
140 patents supposed to have some connexion with the 
treatment of ores, and each of these I must examine 
separately to sift out from the mass the ts relating to 
the treatment of silver ores with salt. In the case | am 
a yen ny noysntl we to ba tage find that 

one patent was in this year having anything to 

do Og the sabjet . eeynne 
Lord Chancellor’s Bill provides that the examiners 

and referees shall consider every application and the relative 


* Read before the Society for the Promotion of Scientific 
Industry, Manchester. 





hes | the highest positions, and reputed to 





invention : 

a, Whether the invention is a proper subject for a patent 
within the Statute of Monopolies. 

5. Whether the specification is sufficient. 

ce. Whether 


. the invention is new, as far as they can judge | this 
thereof from an examination of former specifications and other , 


documents and publications in the Patent Office. 

Now the Bill provides that the number of examiners shall 
be two or more, not exceeding four, which perhaps, as I have 
heard it suggested, might ibly be interpreted to mean 
six in all. However, no doubt four is the maximum number 
intended. The Lord Chancellor stated in the House of 
Lords that the examiners were to be gentlemen with com- 
petent legal and scientific knowledge, giving their whole- 
time to business of their office; and that their duty 
would be to acquaint themselves in the first instance with the 
contents of the Patent Office, and the documents in use in 
that office. In other words, these gentlemen are, it would 
seem, to master the contents of some 80,000 to 90,000 exist- 
ing English specifications, besides the many 
specifications and abridgments from other countries already 
in the Patent Office, and which continue to accumulate at 
the rate, from America alone (to quote the Lord Chancellor’s 
own figures), of 13,000 a year. - But these are only the pre- 
liminary duties of the examiners. It remains for them to 
examine, maturely consider, and report upon the applications 
for patents filed day by day, at the rate, as the Lord 
Chancellor puts it, “of something like fifteen for every work- 
ing day.” It would indeed seem that the term ‘‘ working day” 
is — Pg ee in this case. 

f, as is said, the staff of seventy examiners in the United 
States Patent Office has been found utterly inadequate to 
efficiently deal with 18,000 applications per annum, can it 
be for one moment supposed that efficiency can be attained 
in the examination here, by four examiners, of 4300 applica- 
tions yearly, or of even half that number, especially seeing 
that any one of them may, according to present practice, 
include as many heads of invention as are contained in 
fifteen or sixteen American patents? It ‘would appear that 
the work to be done in this country by the peepeced four 
——— at wee: ual in extent to that which it has 

m found impossible for seventy examiners to in 
Amated, with better indices and shldguasin edeieheed. 

There is to be a panel of referees, consisting of men gene- 
rally skilled in arts and manufactures, who without giving 
up the whole of their time to such duties, may be ready to 
express an opinion on the essential points to which I have 
already alluded. In short, all those points, of such vital 
importance to the inventor, are to be adjudicated upon at 
the rate of fifteen per day—be the number greater or less— 
by four examiners (who have the pot ogg ocd duties 

ready indicated to perform) and outside referees. And, 
putting aside the inconvenience likely to arise from want of 


uniformity in their decisions, is it to be expected that in-|t 


ventors and patentees would have any confides 
soponte of snake polenen? How is it to be sagaréd r t from: 


their being, by possibility, mariuifact 
not themselves be memos or: iter’ \ 
necessarily directed in the application the 
upon to consider—and therefore have an 
however remote, to the granting of some a 


adverse interest, 
lication coming 


before them in the exercise of their office? For example, it 
has been pointed out in Enerngexerine that an icant 
may find that his claims have been submitted to his trade 


rival, or a master may be called upon to say whether or not 
his foreman shall have a patent. article adds, “ We 
invite intending patentees to consider calmly, if they can, 
the bare possibility of such an event.” 

Moreover, having regard to the way in which men holding 
the most honourable, 
are influenced to act in favour of their friends in other 
transactions; what protection would there be against undue 
influence being brought to bear through referees in favour of 
applicants for patents with whom they might be on terms of 


of | water to the in 






one of the most 

and that his cele! 
a triumph of mechanical skill.” After briefly 
Watt's im t, Mr. Bramwell 


werful minds we have ever had in England, 
deseri! 


Ore. 
condensation, but the pump is but an 
pump. The task of Smeaton’s engi | $b 40 Weule'n pene, 

a 


A ae j Fi sorr 


tank. 

condense your 1; what is hat 1s new in this 

of-yours except a tfimpery suggestion that instead of doing 

the whole operation. in a single vessel—the cylinder—you 

will complicate thé engine, to give'a gloss of invention, b 

the introduction 6f a Sg ema vessel? I really rd 
. Bram ing in 


not think,” continues well, “I am 


that this would have been the comment of intelligent 
sae, Watts daye if they had had the power of determining 
eption were novel.” Beet Tas 






selves. inta - 
found that what an inventor o to is identical in 
detail with wha’ ‘ore, although it may be so 


gone 

similar as to amount to practically the same thing ; but still, 
in so faras there is a difference, that difference is clearly a 
novelty, which may or may not be practically worthless. 
— against injustice, the applicant should be allowed to 

ve his patent for the difference, if he so desires, on his dis- 
tinctly limiting the claims in his specification to that diffe. 
rence. Ifit bea worthless difference, he will rarely, if ever, 
avail himself of the privilege, and even where he does so, I 
fail to see what harm can result, for, ifa thing be useless, 
others will not want to use it. 

Mr. Bramwell favours the recommendation of the Social 
Science Association Committee, that where the report of the 
examiners is adverse, the applicant should be nevertheless 
entitled to obtain his patent, subject, inter alia, to the con- 
dition that the adverse report should be recorded and printed 
with the specification. 

In this recommendation I should certainly concur, subject 
to this modification, that instead of the adverse report being 
printed with the specification, it should suffice to compel the 
insertion ip. the specification cknowledgment of 

























, mi 
adverse re 
in limine. 









(To be continued.) 


INSTITUTION OF NAVAL ARCHITECTS, 
Report of Council, March 18th, 1876. 

Tue Council of the Institution are glad to be able to report to 
the members and associates that the cial prospects of the 
Institution are in a satisfactory condition. 

The accounts now presented to you show that the balance to 
the credit of the Institution on the 3lst of December last was 
352. 10s. 6d, 

The liabilities up to the same date, which have since been 
discharged, amounted to 399/. 7s, 2d.; but against this must be 
set the grant of 250/. from the Lords Commissioners of the 
Admiralty, which did not arrive in time to —_ in last _ 
accounts. A balance of 203/. 8s. 4d. is thus left to meet future 












friendship, or vice versa ? charges, irrespective of income recejyed and expected during the 
A poor man would have, in ninety-nine cases out of a hun- | current year, arr pear isis benditure. 

dred, no chance of bri such influence to bear.| ..The Council desire. to call bof the members and 

Already, the costs of tion for inventions are | associates to the fact that the ols of the Ro I Naval College 

beyond thereach of many practical. skilful men ; and, | at Greenwich, of, whith the School of Naval Archi an 

under the their disabilities would be | Marine Engineering now forms & part, arebpéa not only to the 

largely in .- For, in the first place, whilst the present | Royal Navy and ‘the Roya ards, but also to private 


fees are retained, with the exception of the stamp on the 
specification, a much more elaborate, and therefore more 
costly specification will, should the new Bill become law in 
its present shape, be required to be filed in the first instance, 
onl it does not seem quite clear who is to pay the referees, 
whose fees will be heavy, if reliable men are to be employed ; 
secondly, far more time of the inventor's professional adviser 
(for which the inventor must pay) will be absorbed in attend- 
ing to the passing of the application; thirdly, the Com- 
missioners will have power to require the deposit of a model, 
which may, in some cases, be very costly to the applicant ; 
and, fourthly. although appeals are provided, which might 
counteract ue influence, men of limited means, as many 
bond fide inventors are, would have to succumb, for, until an 
inventor has obtained protection, he cannot safely exhibit his 
invention, and is consequently not in a position to secure the 
support of the capitalist. Invention, as is well known, rarely 
makes vast individual strides; perfection being gradually 
attained by a series of improvements, made ste 4 step, and 
any one of which, under the proposed m of examination, 
would probably run very serious risk o: 
infancy. In support of this view, I will take the liberty of 
again quoting from Mr. Bramwell. He sai t 
number of educated men in England, not engineers, are 
the impression that James Watt was the inventor of the 
steam engine, and many who know better, ‘ k that 
before his time no powerful mind had been ted to the 
subject. But this was not so. Newcomen had brought the 
steam to the condition of an automatic machine that 
could be on for exerting great foree in pumping, 





and Smeaton had devoted himselt to perfecting Newcomen'’s 
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students. The Conhtcil earnestly hope that shi and 
builders, naval ntitiots and pan Aes sn ineers, wall not fail to 
give the fall benefit of the advantages which the ee 
to — whose. pt education they lidve or 
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B ow before Parliament embodying the chief recom- 
iorty of the Royal Commission. 

t question of es ly in its inter- 
onal bearing, was brought before Parli t in the session 
874. A bill on this subject was introduced into the House 
‘Commons, and was referred to a select committee. It did not 
become law, and it is understood that the Government does not 
ropose to introduce any measure on the subject this session. 
Te question thus remains an open one forthe present, 

The Council have to deplore the loss by death’ of two of their 
aa teranber, Sir Willa Faibaien, sal four via, 
mem 
Sir’ Francis Pettit Smith, Mr. H.D. P. Cunningham, Mr. A’ 
Fountaine, and Mr. A. A. Taylor. 
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FLOUR DRESSING MACHINE. 





CONSTRUCTED BY MESSRS. HOPKINSON AND PALMER, RETFORD. 











Tue annexed engraving represents a flour-dress- 
ing machine, in which some valuable improvements 
have been introduced by Messrs. Hopkinson and 
Palmer, of the Beehive Works, Retford, Notts. 
In this apparatus the mesh of the silk is kept open 
by special means, and the dressing is rendered 
perfect, a more regular quality and larger yield 
being obtained, and the offals being more throughly 
cleansed than with the ordinary reel. The machine 
moreover will dress from the millstones direct 
without the aid of the exhaust. Our engravings 
represent respectively a front elevation of the appa- 
ratus, an outside and an inside end elevation. The 
front elevation has some of the bunting frames re- 
moved, so that the interior arrangement can be seen. 
A purifying fan works inside the reel at each end, 
which causes a current of air to enter at either point. 
The air passes through the meshes of the silk, and 
so keeps it clean. The ends of the machine are 
carried in cast-iron frames, and the apparatus can 
be driven from either end, being provided with 
fast and loose pulleys and spur gearing. The 
flour to be dressed enters by the feed spout A, 
and after passing a revolving wire cage riddle, 
falls on to the silk which is tightly laced on 
the outside of the eight light longitudinal rails B, 
the fans distributing the meal equally with the 
air, These rails are carried by short transverse 
rails C, set at regular distances, and screwed to 
form longitudinal wooden stretchers D, which form 
the axle of the machine. The stretchers are made 
fast to an iron cross piece at each end, similar cross 
pieces being employed at intervals to brace the 
stretchers so that the axle is very strong and rigid, 
and may be extended for 30 ft. or so without 
requiring any intermediate bearings. The rails on 
which the silk is laced are very light and flat, so 
that during the process of dressing the flour slides 
over them as the reel revolves, as it also does over 
the distance strips which are attached to the rails at 
intervals to suit the breadth of thesilk. The flour 
therefore is not carried up in a body without any move- 
ment during half of each revolution of the reel as 
it is with those of the ordinary form, but is brought 
continuously and evenly in contact with every part 
of the silk by a uniform movement, instead of falling 
from the rails in compact masses at intervals only. The 
transverse rails are arranged in the form of a screw, and are 
adjustable, so that the mea! can be made to pass through 
the reel with any desired speed, either quickly or slowly, 
according to circumstances. The machine therefore can be 
set up on the level. When the offals arrive at the end of 
the reel, they are discharged by two lifts attached to it, 
and are carried away tothe spouts below. The apparatus is 
driven through the worm shaft E seen at the lower part of 
the machine, which is fitted with a series of blades 
which are adjustable, and can be set either with a right or 
a left turn to suit the position of the spouts. There are 
four delivery spouts at the bottom of the machine, F 
being the spout for the flour, G the spout for the sharps 
or pollard, H that for the coarse, and I that for the broad 
bran. This apparatus, although new, is coming largely 
into use; it was awarded the silver medal and money prize 
at the Staleybridge Show of the Manchester and Liverpool 
Agricultural Society in September last, that being the only 
prize awarded for flour-dressing machines. 








Canrrat Pactric Rattroap.—The Central Pacific Rail- 
road Demenng, See commenced capeere Se # line to the coal 
district about Evanston, in Wyoming itory. The branch 
is to be completed as speedily as possible. 


American Parerts.—It appears that the number of 
eo OReee Re Cen Onis te He 
American Patent Office was 13,072. The number ted to 
ae g oyten“tee my Britain was 352; to subjects of France, 74; 
and to subjects of other = = —— 101. There 
were 2785 patents granted to New Yorkers, 1644 to Pennsy)- 
vanians, 1506 to citizens of Massachusetts, 944 to those of 
Illinois, (928 in Ohio, 668 to citizens of Connecticut, and 
801 to Californians. 








CHASE'S PIPE CUTTING 


CHASE’S SCREW-CUTTING MACHINE. 

WE illustrate above a small machine introduced from the 
United States by Messrs. Churchill and Co., of 28, Wilson- 
street, Finsbury, for cutting pipes and screw threads. The 
apparatus is actuated by the weighted lever, which gives a 
slow motion through a pinion and spur wheel to the bevel 
wheel A, to which the cutting gear is attached as shown. 
In the centre of this gear is a hole, through which the pipe 
to be cut or screwed is passed, and is held in position by 
the jaws of an adjustable vice. In one of the engravings 
B represents the die-box containing the dies, and to this a 
rotary motion is imparted by means of the studs C C at- 
tached to the back of the gear A. Upon those studs the die- 
box slides freely as it advances upon the pipe. In the same 
figure is also shown the arrangement for cutting off the pipe 
at the ends. It consists of a cutter D held in a sliding 
rest, to which an automatic feed motion is applied. We 
illustrate a nipple as made by the machine. 





New Zeatayp Timpsr.— Near Papakura, an ancient 
Kauri forest was buried at some remote period. Much of the 
timber has recently been dug up in perfectly sound con- 
dition, and it has been used for sleepers on Auckland 


and Waikato Railway. Kauri timber is also exported from 
New Zealand, to some extent, to Australia, Tasmania, and 
the Mauritius; and during the last three years the 
quantity thus exported has more than doubled. 


AND SCREWING 








Laxe Superior Inon.—The production of the Lake Supe- 
rior iron mines last year amounted to 935,488 tons, as com- 
with 1,167,379 tons in 1873, and 952,055 tons in 1872. 
n the 19 years ending with 1874 inclusive, the production 
| averaged 402,541 tons per annum. 





| THe Late M. Szeury.—The death is announced of M: 
| Seguin, Sen., one of the most distinguished engineers in 
| France. M, Seguin devoted great attention in the course of 
| his long life—for he died at the age of 89—to suspension 
bridges. He wasa nephew and pupil of Montgolfier. 


Ick S1e¢natitine.—A system of ice signalling has been 
| adopted by one of the Canadian steamship lines which pro- 
mises to afford additional security to passengers crossing the 
| Atlantic. The system enables any steamer after passing 
through the ice track near Newfoundland to communicate to 
the steamer approaching it the precise place of the peril. 
| This is ‘effected y means of ice charts and tallying ice-signals, 
by the use of which the captain of one steamer passing 
| another can learn when and where dangerous .and ice- 
| fields have been encountered. To make the si , flags are 
| employed in the daytime, but at night, Colomb’s Chatham 
| lamp is employed. 
| Tae Dreapyovenrt.—A few days since a new turret ship, 
| the Dreadnought, was successfully launched from Pembroke 
Dockyard in the presence of a large concourse. A service 
— by the Archbishop of Canterbury was duly per- 
ormed on deck, ‘which the vessel was christened by Lady 
Agnes Wood, who subsequently cut the cords and let the im- 
posing leviathan glide out upon her native element. The 
ollowing are her mw dimensions, &c. : Length, 320 ft. ; 
breadth, 63 ft. 10 in.; thickness of armour, 14 in.; total 
weight of armour, 2684 tons; weight of each turret, 350 
tons; armament, two 35 ton guns in each of her two turrets ; 
coaling capacity, 1600 tons; total cost of hull, 401,300/. ; 
horse power, 8000. The engines were manufactured by 
Messrs. Humphreys, Tennant, and Co., and working twin 
screws. The Dreadnought will be placed under the shears 
at Hobb’s Point to receive her boilers, , &e, 
= which she will be placed in the graving dock for com- 
| pletion. 
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McKAY AND MACGEORGE’S HYDRAULIC RIVETTING MACHINE. 
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WE annex an illustration of a 60-ton hydraulic rivetting 
machine, constructed on Messrs. McKay and Macgeorge’s 
system, and now in use at the Millwall Docks Engineering 
Works. The machine is of a substantial design, and alto- 
gether self-contained. It consists chiefly of two levers, 
each 12 ft. long, the left-hand girder being stationary, and 
carrying the hydraulic cylinders, whilst the other turns upon 
a centre and advances or withdraws the dies from the work. 
In consequence of the levers being of so large a radius, the 
are described by the end of the movable one is for all practical 
purposes a straight line, and no inconvenience results 
from the obvious theoretical objection that the movable die 
travels in the arc of a circle. Both cylinders and working 
parts are quite out of the way, being placed beneath the 
ground within a pit, which is carefully closed, and so pro- 
tected from frost in winter as well as from danger of injury, 
accidental or otherwise. Guarding against frost is a very 
great consideration, as hydraulic cylinders are often left 
full and become liable to burst through their contents freez- 
ing in winter. 

The machine is actuated by turning the starting handle 
and so giving motion to a slide valve of peculiar construc- 
tion, which, at its highest position, allows free communica- 
tion between both hydraulic cylinders and the exhaust; a 
slight movement downwards connects the accumulator with 
the bottom of the piston of the small cylinder, which is of suffi- 
cient area to overcome friction of packing of both cylinders 
and friction and inertia of levers, and thus the dies are 
brought quickly up to their work, whilst from the elevated 
exhaust cistern water flows in behind the ram of larger 
cylinder, thus effecting a material economy in the quantity 
of water required to be supplied under pressure. 

The valve is next moved lower, allowing full accumu- 


CONSTRUCTED BY MR. ARTHUR RIGG, ENGINEER, LONDON. 
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lator pressure to come upon the larger ram, which in this 
particular machine transfers to the dies a pressure of 60 
tons. After a slight pause which is necessary to cool the 
rivet, the hand-wheel is reversed and the slide valve returned 
to its highest position, thus allowing the cylinders to empty 
themselves, whilst a constant pressure on the annular area 
of the small piston always draws the levers back, and the 
attendants make ready another rivet and alter the position 
of the boiler shell under operation. The depth of gap is 
5 ft. 8in., which is found to be sufficient for ordinary 
boiler work, but of course this length can be increased 
if desired. When not required for rivetting, this machine 
is used for the purpose of bending or straightening ships’ 
beams and girders whilst cold, an application of undoubted 
value in any engineering or shipbuilding establishment. 
The ease, speed, and accuracy with which a girder, however 
crooked, may be straightened, is remarkable. These 
straightening or bending jaws are placed midway between 
the centre and the rivetting dies, and if necessary a pressure 
of 120 tons can thus be brought to bear upon a beam or 
girder placed between the jaws. Moreover, these can be ad- 
justed so as to take in any depth of beam, and as they do 
not interfere with the employment of the machine for 
rivetting, they are as well fitted for occasional as for 
constant use. 

In conclusion, we may state that these rivetters are 
manufactured by Mr. Arthur Rigg, 1, Fenchurch-street, 
London, under Messrs. McKay and Macgeorge’s patent. 








A Catrrory1an Canat.—The construction of a canal 
through the San Joaquin Valley, California, from Tulare 
Lake to Tidewater is proposed. The length of the canal 
yon be 200 miles, and its cost is estimated at 3,000,000 





POLLUTION OF RIVERS. 

Tue Council of the Society of Arts invited a discussion 
on the question of the Pollution of Rivers at a conference 
held on 10th December last, and of which a full report 
appeared in Encrveerine in that month. At this con- 
ference there were present, manufacturers, local authorities, 


engineers, and others interested the question 
generally.’ But, as we then stated, the t that was 
arrived at was only a resolution condemnatory of the pre- 
sent state of the rivers of England and and, owing to 


the influx of almost all kinds of possible pollution. On 
Friday last, Mr. William Thorp read, before the Society, a 
paper entitled, «‘On River Pollution, with s reference 
to the work of the late Commissioners.” We may remark 
that the subject could not have been placed in better hands, 
for Mr. Thorp was prominently connected with the Com- 
mission as an analytical chemist, the analyses, we believe, 
having been chiefly conducted under his superintendence. 
The whole of the'reports issued by. the Commissioners have 
been treated on ‘in the last and preceding volumes of 
ENGINEERING. 

Mr. Thorp commenced with a sketch of the subjects that 
were to be examined by the missioners. Their duty 
was to inquire into all causes of pollution of streams. He 
remarked on the origin of river pollution arising from popu- 
lations settling on the banks of streams; hence pollution 
from the influx of sewage by gravitation. Eventually the 
waste of manufactures supplemented the pollution caused 
by domestic causes. In treating the present state of the 
subject, Mr. Thorp commenced with manufacturing causes, 
especially those of a mechanical character. 

It appears that in most parts of our manufacturing and 
mining districts—especially in Yorkshire—a system is al- 
most universally adopted of tipping cinders on to the banks 
of, and into the rivers. The result of this is, that not only 
is the stream polluted, but is gradually made narrower, 
and a free flow impeded. Coal-washing was another source 
of both such effects, the removal of the pyrites affecting 
floods which carried the coal-waste on to adjacent lands 
and rivers. Lead mines, again, were causes of great pollu- 
tion, a large quantity of the ore or galena (sulphide of lead) 
being carried into the stream and wasted, For all the above 
evils, Mr. Thorp showed, that by very simple means—catch- 
ing the refuse by depositing tanks—a cheap and inexpensive 
remedy existed, and had been suggested by the Commis- 
sioners. One result, however, of these causes of pollution 
was that the mineral matter, coming into contact with 
sewage, tended to precipitate a portion, and to a small 
extent reduce the organic matter present. 

Mr. Thorp then drew attention to the evils caused by 
alkali works in regard to waste of alkali, hydrochloric 
acid, &c., to which we have drawn full attention in our 
last volume under the head of ‘‘ Atmospheric Pollution.” 
He then described the evil effects of the waste of the 
woollen manufacture, as regards dye and other stuff, in- 
stancing Bradford Beck (Yorkshire), as notorious. He 
stated that by filtering such waste, through ashes or cinders, 
partial purification could be effected, which should be fol- 
lowed by using intermittent filtration, 

The most important question—that of settling what 
should be the minimum of pollution by manufacturers al- 
lowed as a standard—was pointed out as full of difficulties. 
It was not only a question of quality, but also quantity. 
Hence there was a chance of evading any law by sending 
pollution, to a certain extent above and below, into the 
stream. The contests of manufacturers as to who was the 
worst polluter of a stream would lead to constant law. 
suits. 

Mr. Thorp then took up the question of pollution by 
sewage, dealing with the removal of house, stable, and 
other refuse, especially in respect to the water-carriage and 
closet system, entering into the analysis of excreta, the 
question of chlorine as a standard, the volume of the dis- 
charge of sewage compared between water-closet and non- 
water-closet towns; pointing out that urine was the most 
valuable portion of human manure, He then entered into 
a long description of the various processes that had been 
proposed, as the dry-earth closet of Moule, showing the 
various objections that would exist in its universal adop- 
tion, especially in getting a sufficient supply of dry earth, &c. 
He advocated the water-closet system on account of the 
quick removal effected by it. 

Mr. Thorp then discussed the question of the purification 
of sewage by precipitation, as by the A B C, the lime, and 
analogous methods, He showed that according to his view 
none of these processes were of any practical value on the 
large scale, and therefore condemned their adoption. 

Filtration was then taken, and its difficulties of choking 
the filter, limits of power of oxidation, &c., urged. But 
he considered that, if properly applied, filtration would be 
of much benefit, and illustrated some of its effects by 
samples of filtered sewage, especially in to Mr. 
Bailey Denton’s method of intermittent filtration. The 
specimens exhibited of the effluent were clear and inodorous. 

Lastly, Mr. Thorp drew attention to the advantages of 
irrigation. He said that sewage farms might be made to 
pay, but he recommended that this should be only a 
secondary consideration with them. He advocated generally 
a combination of irrigation with downward intermittent 
filtration, the two affording a satisfactory solution of the 
sewage question, either as alternative or special methods, to 
be adopted according to the circumstances of the localities, 

A brief discussion followed. Mr. Rawlinson called at- 
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munication was conveyed in such terms to the Council as/ with Fairfield Shipbuilding Yard, by the late Mr. John | Wrightson, resid: in the chair. After the usual 
rendered it necessary for them to accept the resignation ; and | Elder, is again daoting oaks a. After a long cessation | routine pusined itr. Charles Wood’s paper on “The Effect 
the only consolation we had was, first of all to unani- | of operations. The contractor, Mr. well, is prosecuting | of the Mechanical Construction of on the Dem 
mously a vote of sincere thanks to Mr. ld for the | the work with great expedition. A large dredger is at present | Question, and a proposed substitute” was discussed. T. 


valuable services he has so long tendered to us, and to ex- 
press our great regret at losing him ; and further, we have 
the satisfaction of receiving from him an assurance that so 
far as his leisure will permit, he will always be willing to pro- 
mote the objects we have in view. I think I am bound to add 
that with regard to the future, the Council feel a confidence 
which they could not have felt some time ago in the person 
of Mr. Woolley; and we trust that the loss we have sus- 
tained by the retirement of Mr. Merrifield will, ere long, be 
amply compensated. With these observations I will now 
call upon the authors to read their papers. 








NOTES FROM THE NORTH. 
Guaseow, Wednesday. 

Glasgow Pig-Iron Market.— Business was done in 
warrants last Thursday and Friday at 73s. to 73s. 3d., but 
there was a considerable d of dulness. On Thursday 
No. 3 Coltness and No. 3 5 cath were both reduced in 
price to the extent of ls. per ton. Quietness again reigned 
on Monday. Business was done in warrants during the 
ferenoon at 72s. 6d. cash, closing with sellers. Prices were a 
shade firmer in the afternoon, 72s. 6d. and 72s. 74d., cash being 
paid, closing with buyers at 72s. 6d. Most of the makers of 
special brands reduced their quotations from 1s. to 2s. per 
ton. The market still remained without animation yesterday, 
and but little business was transacted. One 500-ton lot was 
reported in the forenoon at 72s. 3d. one month fixed, and the 
nominal closing prive was 72s. 6d. sellers, and 72s. 3d. buyers 
cash. No business was reported in the afternoon. Nearly 
all the makers reduced their quotations. Some brands came 
down 1s., others 2s., and No. 1 Summerlee and Coltness was 
down 2s. 6d. per ton. A moderate amount of business was done 
in the warrant market to-day, but things were generally very 
dull. During the forenoon 72s. 6d. to 72s. 44d. cash was paid, 
also 72s. 13d. one month fixed, closing sellers 72s. 6d., buyers 
72s. 43d. There was no further change in makers’ prices. 
The following are the official quotations : 





No.1. No. 3. 
s. d. s. d. 
G.m.b., at Glasgow eee eee 746 726 
Gartsherrie ,,  «. ° ose 860 776 
Coltness ” eee eee eee 876 750 
Summerlee ” eee eee 850 750 
Langloan eee eve “ 860 750 
Carnbroe ee eee 820 740 
Monkland te “ 746 730 
Clyde aa oa 756 740 
Govan, at Broomielaw, ex store ... 746 730 
Calder, at Port Dundas ... 87 6 740 
Glengarnock, at Ardrossan ove 84.0 750 
Eglinton 99 eee 750 720 
Dalmellington ,, ese 730 720 
Carron, at Grangemouth, selected 80 — 
Shotts, at Leith ... ove ese 860 760 
Kinnell, at Bo’ness one ooo 800 720 
(The above all deliverable — 

Bar iron ons one oo oe 94. 10 
Nail rods... 91. 10 


Last week’s shipments amounted to 9676 tons, as against 
10,622 tons in the corresponding week of last year. 


The Ferrie Blast Furnaces.— At the fourth ordinary 
general meeting of the shareholders of the Monkland Iron 
and Coal Company, held in Glasgow yesterday, the chair 
man referred to a large proportion of No. 1 made in the 
Ferrie blast furnaces at the company’s works. The return 
of the make for the last four weeks showed that the four 
Ferrie furnaces at Calderbank during that period made 
68 per cent. of No. liron, 31 per cent. of No. 3 iron, and 
1 per cent. of No. 4 iron, while from the open-topped furnaces 
there had been made 39 per cent. of No. 1 iron, 46 per cent. 
of No. 3 iron, and 15 per cent. of No. 4 iron, the consumption 
of coal being much less with the Ferrie furnaces than with 
furnaces on the ordinary open-topped system. 

The Engineering Trades.—There are certainly some excep- 
tions to the rule, but the rule with reference to the-conditiun of 
the engineering trades is that dulness prevails to a very con- 
siderable extent. One large establishment, whose business is 
chiefly with foreign and colonial countries, has been busier 
during the past winter than ever it was in any similar season 
= oe ears. ne report from —— d - that the 

condition of trade which was v u rognos- 
ticated some months ago, has not phyA a The Sens are 
nearly all working with a diminished number of hands, and 
not a few workmen are going about idle. In consequence 
of this state of matters, the engineers are not surprised to find 
they are about the lowest paid class of skilled artisans in the 
district. Their hours are, of course, fifty-one per week, and 
the average rate of wages for fitters and turners may be set 
down at 6d. per hour, or 25s. 6d. per week. It is expected 
that a livelier condition of trade will set in in a few weeks. 


The Fife and Clackmannan Miners.—Notice of a 20 per 
cent. reduction has now been up at all the collieries in 
Fife and Clackmannan. It has taken the men considerably 
by surprise. On Saturday a meeting of the delegates for the 
counties was held at Dunfermline, w the nt state of 
matters was fully discussed. It was resolved to open a cor- 
respondence with the masters, with the view of holding a 
conference between the committees of the respective boards, 
to consider the ground on which the reduction has been 
announced. The course of action to be adopted by the men 
will depend on the result of this correspondence. reduc- 
tion now d brings the wages down to about the rate 


which ruled four years ago. 
Messrs. Elder 
basin which was 


— Tidal Basin.—The tidal 
several years ago, in connexion 


in full operation deepening the entrance to the basin to the 
came depth as the river eheanel, and il te 6x that when 
completed 16 ft. to 16 ft. will form the depth at low water, 
and it is intended that this depth will be maintained over a 
water area of four acres. Timber wharves will be erected on 
each side of the basin, 250 yards apart, and a drawbri 
will span the entrance, and rest upon timber piers at 
sapere sides. The bridge will be a single span of 100 ft., 

the width of the towing, or rather footpath, along the 
same, 20ft. The present length of the basin is 850 ft. from 
the river cope southwards, but in the course of time it is 
more than probable that it may be extended other 400 ft., 
which would then bring it within 50 ft. of the Renfrew-road. 
It is expected that the —— of tramway accommoda- 
tion through the large establishment of Messrs. Elder will be 
extended round the entire basin when it is completed, and 
connected with the cranes erected on the wharves. 


Mr. Gillespie of Torbanehill.—The death was announced 
last week of Mr. W. H. Gillespie, the owner (through his 
— of the estate of Torbanehill, in Linlithgowshire, where 
the famous cannel was got and worked, which was the sub- 
ject of the memorable “ Coal or no Coal” trial fully twenty 
years ago, probably the greatest trial on record, so far as the 
employment of scientific evidence is concerned. The lessees, 
Messrs. James Russel and Son, were victorious, as the judges 
of the Court of Session pronounced the disputed mineral to 
be coal. The mineral was practically exhausted two or three 
years ago; but during a portion of the time that it was an 
article of commerce it commanded from 75s. to 80s. per ton. 
It was the mineral in question which Mr. James Young first 
used at Bathgate in the manufacture of paraffine oil, of which, 
in the crude form, it yielded about 120 gallons. It was the 
richest gee coal ever used, its yield being about 15,000 cubic 
feet of 40-candle gas. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mipp.iesBroveH, Wednesday. 
The Cleveland Iron Market.—Yesterday, there was a large 
attendance on ‘Change at Middlesbrough, but there was not 
so much business done ‘as usual. Pig iron makers quoted 
No. 3 59s. per ton, less 1 per cent. There was a good inquiry 
for pigs for immediate delivery, but makers not being in a 
position to deliver iron at once, and consumers declining to 
urchase for forward delivery there was really scarcely any 
usiness transacted. 


The Finished Iron Trade.—There is not so much activity 
in the finished iron trade. It is calculated that about one- 
third of the puddling power of the district is idle. 


The Durham Pitmen and their Wages.—As we anticipated 
last week the Durham Ferny wages question was referred 
to arbitration. The collieries 
— in dispute will be settled without any stoppage of 
work. 


The Cleveland Miners and their Wages.—Mr. Rupert 
Kettle, the arbitrator to whom the question of the Cleveland 
ironstone miners was referred, has now the shorthand writer’s 
notes before him and all the facts necessary to enable him to 
a conclusion. It is expected that in a few days he will make 
his award. There is certain to be a reduction, and if Mr. 
Kettle does not take off the 3d. asked by the masters it is 
believed that he will reduce the wages 2d. per ton. 


Strike of Seamen at Middlesbrough.—The seamen at 

Middlesbrough are on strike against a proposed reduction of 
wages. The shipowners have been paying seamen and fire- 
men from 4s. 8d. to 6s. per day, and on inquiry they find 
that this rate is —— than is paid at other places. It is 
stated that on the Tyne the rate is as low as 4s. 3d. and in 
other ports 4s. 7d. is the wages. At Middlesbrough the ship- 
owners propose to reduce the wages to 4s. 7d. seamen 
are resisting this pro} ], and some of the shipowners are 
idering the advisability of shipping their crews at foreign 
ports, where they say they can easily get men at the reduced 
wages. 
Fire at Messrs. Bolckow, Vaughan, and Co.'s Works.— 
This morning at an early hour the pattern shop at Messrs. 
Bolckow, Vaughan, and Co.’s extensive iron works at 
Middlesbrough was totally destroyed by fire. Fortunately 
the other parts of the works were not injured. The damage 
is considerable. 


The Crampton Furnace at Carlton.—The gale of wind last 
week blew off the roof of the finished department of the 
Crampton furnace at the Carlton Iron Works, near Stockton. 
Had it not been for this accident, the Crampton furnace 
would have been at work by this time at Carlton. 


The Danks Furnace.—It is rumoured that certain modi- 
fications have been made in the working of the Danks pud- 
dling furnace, and we hear that at the Erim us Iron Works, 
Middlesbrough, puddling by machinery will prove a great 
success. 

The Northumberland Miners’ Wages.—Mr. Kettle has 
given his award in the Northumberland miners’ 
question, for which it a that some descriptions of 
“ off-handed” men are to be reduced 10 per cent., and others 
15 per cent.; but “ off-handed” men, working “at bank,” 
and only earning 8s. per day, and the same description of 
men working underground, and earning 8s. 6d. per day, are 
not to have their wages interfered with. Coal hewers in the 
steam-coal collieries are to be reduced 10 per cent.,; and 
hewers in the soft-coal collieries 124 per cent. 

.— The fifth meeting of 








Cleveland Institution of 
the session was held on Monday, 
Exchang 


the 15th inst., in the board- 
room of the Royal e, Middlesbroug’ 


are, therefore, at work, and the | Pee 


wages | delphie, Wilmington, 


speakers were unanimous on the point—that demurrage was 
an evil which it was very desirable to get rid of, and that it 
would be well worth the railway companies’ while to give Mr. 
Wood's model truck a trial. It was questioned whether a 
wooden or an iron truck was the more economical; but Mr. 
Wood, in his reply, said that from the information he had 
received with regard to the i i 


Stourbridge. 

Payne, F.C.S., illustrated its facts and points by 
i &c., and by engeteeg the principles on which the 
the theory of the + apd was founded. A very interesting 
conversation then took place on the comparative advantage 
of admitting hot air into the upper or lower part of a room. 
In this Mr. Whitwell, of Stockton, took a principal part, 
maintaining the of the plan which admitted hot 
air just above the draught of the fireplace, this being the 
design of his own patent grate, which was exhibited at the 


meeting. 

Cleveland Slag-working Co , Limited. — The first 
annual meeting of this company was held in the offices at the 
works, Dock Gate, Middlesbrough, on Tuesday afternoon, 
the chair bein —— by Mr. RB. Stephenson. We extract 
the following from report, showing the present position 
of the company. ‘ Formed forthe purpose of utilising blast 
furnace slag, a product which had not hitherto been turned to 
any profitable account, the maoemnling has been attended 
with many and unforeseen difficulties ; but it is believed that ~ 
the experience gained, and the results which have been at- 
tained, afford solid hope of ultimate success. About three 
acres of land, adjoining the dock channel, and with an ap- 
proach to the river, was p from the Middlesbrough 
owners, on terms which, at the present market price of land 
in the locality, would show a considerably enhanced value. 
A factory has been built in accordance with the plans of your 
engineer, which—while providing ample accommodation for 
the additional machinery which will ultimately be repaired— 
furnishes conclusive evidence that the materials ey by 
the company are both durable and economical. The ma- 
chinery ams ag mortar mills, &c.) is of the most approved 
description. and well suited to the different purposes to which 
itis applied. The brick press of Messrs. mer and Com- 
pany, though not yet in proper working order, has produced 
about 70,000 bricks, which, as far as it has been possible to 
test them, appear to give satisfaction. The press is defeotive 
in pumping power, and in other respects, which the patentees 
have agreed to remedy, and when it has been worked for 
some time by them, with the guaranteed results, it will be 
taken over by the company. A second press, from plans by 
your engineer, is in course of construction; and it is ex- 
ted, when both presses are in operation, that at least 
120,000 bricks per week will be produced, At an earlier 

riod than was contemplated, your directors saw it to be 

esirable to commence manutacturing mortar, cement, and 
concrete, and they have supplied the contractors for the new 
railway station at Middlesbrough, and others, all of whom 
have expressed themselves as satisfied with the materials. 
The prices obtained show a substantial profit on the neces- 
sarily limited turn-over, which has been carried forward. The 
company is now in a position to supply largely—mortar, 
cement, concrete, slag sand (for manure and o' purposes) 
brick-dust (for paving, flooring, &¢.), slag shingle for road 
making, for all of which the po. Fh are constantly increasing.” 





Broap Gaver Locomotivss.—In consequence of the ex- 
tension of the narrow gauge, the Great Westeril Railway Com- 
pany have lately placed aside a large number of their broad 
gauge locomotives. These engines have, we understand, been 
purchased by Mr. V. J. Barton, of Clement’s-lane, for conversion 
into stationary boilers and engines. The large heating surface 
possessed by the boilers of the Great Western broad gauge 
engines, renders them well fitted for utilisation in this way, atid 
we believe that both engines and boilers will be able to be turved 
to good account for pumping and winding and other stationary 
purposes. 


Tus Institution oy Navan AncurtEcts.—The followin 
gentlemen were yesterday proposed and elected as members 
the Institute of Naval Architects: Mr. William J. Bone, Wel- 


ln uay-on-Tyne; Mr, William Cooper, Hull; Mr. 
Denton, Walber-toe e; Mr. John Henderson, Ow ; 
Mr. Samuel Holmes, ntown, N.J.; Mr. Samuel H. Pook, 
U.S. Navy; Mr. Jobn Wigham Richardson, Neweastle; Mr. 
John W. Shepherd, Glasgow; Mr. J. Lewis Sinnette; Mr. B, 
J. Tideman, Chief Constructor, Royal Dutch Navy; Mr. Alex- 
ander H. Wilson, Aberdeen; Mr. R. H. Andrews, Whitehall 
Mr. James A. Bedrook, Chatham; and Mr, Henry E. Brown. 


Peyysyivania RatrR0dD Barpexs.— Nine remaining 
spans ot a bridge which carries the Philadelphia, Wilmington, 
tnd Baltishore ftailroad over the Susquehanns will require re- 
newal in iron before 1878. As the directors of the Phila- 
and Baltimore Railroad Company 
consider the present a favourable time in which to contract 
for ironwork, they have entered into contracts for eight iron 
spans to be erected at short notice at the option of the com- 


'y any time before 1878. Brid at Stanton and 
Trainer's Station on thé Philadel 
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Tux Loxpon Association or ForgMEN ENGINEERS AND 
DraventsMen.—The twenty-second anniversary festival of 
this institution was held on Saturday at the City Terminus 
Hotel. It was attended by nearly gentlemen more or less 
intimately connected with the engineering trades of the country, 
and in =e2 there were seated about 60 ladies. Mr. John 


The 

toasts’ were given to with 
a = “ Association,” 
r My ey A Oe = 
Mr. ‘on acknowledged the com t, and ex 
ea lree Se hemes prepenes ight 
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Tue steamship “ Bessemer” is at last completed, and waits 
only for a few trifling adjustments of her machinery, and 
the necessary preliminary trips, before she is placed upon 
her station to run regularly between Dover and Calais. 
Some days ago she left Earle’s Shipbuilding Yard, and was 
brought round into the Thames during boisterous weather, 
which served to develop the steadiness of the vessel, and—so 
far as it was tried—the efficiency of the means provided for 
controllirg the swinging saloon which forms the distinguish- 
ing feature of the ship. 

On the present occasion we propose to confine our attention 
to the machinery designed by Mr. Bessemer for this purpose, 
but we may first remind our readers of the general dimen- 
sions of the vessel itself, She is 850 ft. in length, and 40 ft. 
actual beam, although the width over all is increased to 
54 ft., by the row of private cabins placed on each side of 
the ship between the paddle boxes. The length of the 
deck is 270 ft., the remainder being occupied by the low 
projecting ends, which give the ship so an 
appearance. On these low decks the capstans, &c., are 
placed. Although so large a portion of the ship is taken 
up by the great swinging saloon and the engines and boilers, 
ample space has been left for second-class passengers, while 
the rows of cabins on deck, already mentioned, and of which 
there are twenty-two, including a large smoking saloon and 
other first-class state rooms, provide sufficient accommodation 
on the fixed part of the ship, which is propelled by two 
independent engines and sets of boilers, the former indi- 
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cating 4000 horse power collectively. These actuate two 
pairs of paddle wheels 30 ft. in diameter, and placed 106 ft. 
apart. The vessel was built from the designs of Mr. E. J. 
Reed, but its general features were clearly defined by Mr. 
Bessemer in his patent of February, 1870. 

The swinging saloon, which weighs 180 tons, occupies 
a central position in the ship, and has a total length of 
70 ft., a width of 80 ft., and a height of 20 ft., the sides 
being curved as shown in our two-page engraving, which 
is a transverse section through the centre of the saloon. 
Figs. 1 and 2 on the opposite page are a longitudinal 
section of the saloon and a plan, and from these the 
general arrangements for the passenger accommodation 
will be understood. On descending the stairs C the pas- 
senger arrives at one end of the passage D. A portion of 
the floor of this passage is formed of oak bars, through 
each end of which a steel rod passes, one end of the 
rods resting on the fixed and the other on the movable 
part of the vessel, so that the bars D' will accommodate 
themselves to the motion of the ship, and form a slightly 
inclined or spiral surface, on which the motion disappears 


gradually between the fixed and moving parts. The ends 


of the swinging saloon are almost in contact with bulk- 
heads in the fixed portion of the ship, there being a space 
left of 1}in. In this space is introduced an inflated rabber 
tube covered with baize, against which the ends of the 
saloon are in close contact, s0 that no moisture or draught 
can penetrate into the saloon. Near the end of the passage 
D? is a landing, on one side of which is a buffet E, and on 
the opposite side is a staircase to the promenade deck u on 
top of the saloon. The sweeping stairs GG at the end of 
the D2? lead down into the saloon, around which 
is placed a raised dais H, with sofas at I. In the centre 
is an enclosed space L, within which are the equilibrium 
valve, hand gear, &c., and the man controlling the appa- 
ratus, and on each side of this at J are other sofas, also upon 
a dais. Ladies’ private cabins are provided at M M, whilst 
others at NN are reserved for gentlemen, and over these 
apartments,are situated other state rooms and smoking rooms. 
Throughont the whole of this portion of the’ vessel, evidences 
of the utmost care in design are apparent, even in the 
minutest detail. Arrangements for forcing 3000 cubic feet 
of air per hour and per passenger, into the saloon are pro- 
vided, the air entering at the bottom, and passing out 
through the windows at the top. In winter the sir thus 
introduced may be warmed, by bringing it ly into 
contact with a series of hot-water pipes. We believe it 
quite possible, that ample as are the means provided for 
introducing sufficient air supply, some alteration in the 
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mode of ventilation may be found advisable. In the 
retiring-rooms a different process is adopted. Air is not 
forced as in the saloon, but is constantly exhausted 
from them, in order that the current may flow from 
the saloon to the retiring-rooms. For a description of the 
elegant and elaborate treatment of the saloon in its internal 
decoration as well as for a perspective view of the interior, 
we refer our readers to pages 476 and 477 of our last volume, 
and proceed to a consideration of its constructive details, 
and of the mechanical arrangements for controlling its 
movements, 

The platform or floor which forms the base of the 
saloon consists of a fr: of plate iron girders (see Figs. 
8 and 4); the main central girder runs the whole length 
of the structure, and is united at both ends to cross beams 
which are of considerable breadth, extending downward at 
their central part to the lower side of the central girder, and 
rising upward, as shown in Fig. 3, to the under side of the 
axes carrying the saloon; these are of steel, and are held 
firmly in place by the iron framing, while the axes rest in 
plummer blocks which are supported on a girder or 
partial bulkhead having strong brackets to resist any end 
thrust of the saloon. The girders f extend across the entire 
breadth of the ship and add greatly to the strength of it at 
this part. In addition to the end beams above mentioned 
there are four otber cross beams, as shown in plan Fig. 4, 
the ends of which are rivetted to the two outer longitudinal 
beams, which are also connected to the end beams 80 as to 
form a strong rec framework ; through the central 
part of this framework there are two other cross beams g, 
which project beyond the outer longitudinal beams, as shown 
in Fig. 4, and to a large scale in the transverse section of 
the saloon shown in the two-page engraving. These form a 
pair of working beams between which the trunnions of the 
oscillating hydraulic cylinders 4 work, as shown in Fig. 7, 
where the trunnion /' of the hydraulic cylinder A is shown 
fitted into brasses i, 7, bolted to the web of the beam g, 
which is made with a double thickness of plate at 
this part to give it additional strength; a hole is made in 
the web, as shown in the transverse section, for the purpose 
of getting the trunnion h' in or out of place. Inthe middle 
of the girder g are rivetted brackets rising about 8 ft. 
higher than the floor, and carrying brass bearings to receive 
the axes on which the girders g oscillate, these axes being 
in a line with the axes c c at the end of the saloon (see 
plan Fig. 2). 

The frame of the structure is further stiffened with four 
diagonal beams, which tend to prevent racking when hy- 
draulic force is applied at the ends of the central beams. 
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Smaller angle beams are employed between the intermediate 
cross beams, and on these the floor boards are secured, thus 
completing the level platform or floor of the saloon. By 
reference to plan Fig. 4 it will be seen that there are 
four points of support on which the floor moves, and as the 
lift and thrust of the hydraulic eylinders act on opposite 
sides of the floor and in the centre of its length, it is desir- 
able that the forces applied at these two central parts should 
be evenly distributed throughout the floor. 

The axes of the girders g are supported on massive cast- 
iron frames k, see Figs. 5 and 6 page 226, in which a central 
opening is made through which the main longitudinal girder 
@ can oscillate freely. These frames are bolted to bedplates 
‘securely fastened to the main framing m of the bottom of 
the ship. Four wrought-iron raking stays g are keyed to 
bosses formed on the frames k, their lower ends being 
secured in flanged shoes n bolted to the frame m of the ship. 
The frames & are steadied by means of two horizontal struts 
P p passing through bosses in the frames &, the slots in the 

der g (see the transverse section) allowing the latter 

reedom of motion. 

In Fig. 6, one of the cast-iron frames # is shown in 
vertical section, and the other & in end elevation. In 
Fig. 5 the frame & is shown in front elevation, by which 
it will be seen that it is composed of three castings bolted 
together, so that it can be made to embrace the main girder 
a after the latter has been rivetted up in the rectangular 
framework for the floor. 

The upper portion of the saloon is formed by a series of 
light semicircular plate girders, as indicated in Figs. 1 and 
2, and in the large transverse section, resting on the outer 
longitudinal beams, which are of considerable depth and 
rise above the floor, as shown in the transverse section. 
The upper flanges of these beams extend horizontally as far 
as the curved shell of the saloon, and are strengthened by 
pbumerous gusset pieces, A plate girder extends around 
the saloon at a height of about 12 ft. above the floor, 
connecting the several arched girders, and supported by 
wrought-iron columns resting on the floor beams, and 
giving great stiffness to this part of the structure. 
These columns are concealed in highly decorated casings, 
as shown in the section. The curved plate girders forming 
the framework for the sides and roof are also concealed by 
wooden panels, which form small bulkheads united to the 
bases of the columns above the girder. The framing is carried 
vertically upward, as shown, and in it a row of windows is 
formed. The upper floor or promenade deck wu, Fig. 1, 
which is surrounded by a railing, rests at its edges on 
this vertical framing, and in the centre is supported by 
the central girder, which unites and stiffens the series of 
curved girders. Beams or rafters serve to strengthen the 
upper deck, and the lower sides of these are all laid so as 
to hide the iron and woodwork. The whole of the curved 
sides of the saloon are formed of a series of light angle 
irons curved to correspond to the girders, and a thin iron 
plating 13, in. thick covers the exterior surface as high as the 
vertical framework. 

We may take this opportunity of observing that excel- 
lent and costly as the decorations of the saloon undoubtedly 
are, although, by the way, they are far surpassed by the 
saloons in some of the American river steamboats, we con- 
sider that Mr, Bessemer deserves more credit for the manner 
of forcing the inharmonious lines of the saloon, to serve for 
decorative purposes, than for the decorations themselves. 
The arched iron girders, springing below the floor line, 
and connected by a girder running around the saloon, 12 ft. 
above the ground, the central ridge girder at top, and the 
vertical sides, formed altogether a most difficult combination 
for successful treatment, and that Mr. Bessemer has been 
eminently successful in the matter we believe every one 
will allow. 

The mode of working the equilibriam valve and the dis- 
tribution of the water under pressure, which operates on the 
pistons employed to control the motions of the saloon, is 
seen in the transverse section. Here P nts the ex- 
ternal casing of the equilibrium piston valve, the casing 
being provided with pipes which lead from the valve 
through the trunnions 4', at the ends of the girders g, and 
for enlarged view of which see Fig. 7, to the opposite sides 
of the pistons Q, and thence returns the water to a cistern 
from which a set of pumps actuated by steam power again 
forces it through the equilibrium valve in quantities regu- 
lated in the manner about to be described. 

The valve casing P is fixed on the floor of the saloon at 
a distance of about 8 ft. from a line drawn through the 
axes of the saloon, and centrally on a line drawn through 
the cylinders A, A, at the ends of the girders g. Hence 
whenever the floor of the saloon moves either upward or 
downward from a true horizontal position, the valve box P 
will also rise and fall, and if in such case the valve rod R 
is made to retain its position unaltered, the movement up- 
ward and downward of the valve casing will cause the ports 
in the valve to open and shut. Hence it will be seen that 
the distance that the piston valve will cover or uncover the 
ports will always be in proportion to the movement of the 
floor on which the valve box rests. 

The pipes are so arranged, that whenever water under 
mer flows to the upper side of one piston Q, it also 

ows to the under side of the similar piston at the opposite 
end of the beams g, and the reverse sides of both pistons 
are in like maoner brought simultaneously into communi- 
cation with the exit water pipes, so that while one end of 
the beams g are lifted the other ends are forced downwards. 
It will be seen that the piston rods Q' are jointed to the 
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deck of the vessel at S, as shown in Figs. 5,7, 8, 9, and 
also in the transverse section. The deck plates are 


strengthened at this part by a strong rivetted framing S', 
attocked at each side to large vertical semi-bulkheads. 
The lower ends of the cylinders A are bolted to a hollow 
cross head h', see Figs. 9 and 10. The ends of these cross 
heads work in brasses i, i, bolted to the curved ends of the 
beams g, thus it will be understood that when the ship rolls 
the frietion of the bearings on the axes tends to produce a 
corresponding motion of the saloon ; as soon, however, as this 
motion commences, the rise or fall of that part of the saloon 
floor on which the valve case P is fixed will open a communi- 
cation between the water under pressure and the pistons Q, 
and counteract a further tendency to movement in that direc- 
tion, the opening of the valve taking place exactly in propor- 
tion to the saloon’s movement ; thus if the ports are half an 
inch wide and there is no lap in the valve, a movement upward 
of the valve box of half an inch would open it to its fullest 
extent, and if the distance of the centre of the valve box is 
8 ft. from the axis of the saloon, aud the distance of the 
extreme width of the saloon is 15 ft. from the centre, it 
follows that a movement of 24 in. at this part of the saloon 
will fully open or close the valve, as the case may be. It 
will also be understood that there being no lap in the valve, 
the smallest amount of the saloon’s movement will com- 
mence to check it, and it would rarely be required that the 
valve should be fully open. 

The motion of the saloon requisite for this regulation is 
controlled in the following manner: In a position central 
with the axes of the saloon a small heavy disc wheel T 
(see the transverse section) is supported on a horizontal 
axis having a radius rod U united to it by a joint at 
U*. On the top of the valve box P there is a pair of 
plummer blocks, see Figs. 12, 18, supporting a small way 
shaft. This shaft carries a curved bell-crank lever X, the 
lower end of which is united by links to the valve rod R, 
and on the upper curved part a sliding piece Y is fitted, 
to which the radius rod U is jointed. A jointed piece 1 
is screwed on to the wheel on the opposite side, see the 
transverse section and Figs. 13, 14, having a short connecting 
rod 2 attached to it, the lower end of which slides on the 
curved arm 8; this arm is keyed on to a small way shaft 
supported by plummer blocks resting on a bar 5, which is 
secured at both ends to the standard brackets attached to 
the beam g; a pair of lever handles 6 is also keyed on the 
same way shaft at a distance apart convenient for the 
steersman to grasp firmly in his hands. Projecting from 
the wheel T is a small arm carrying a spirit level 7, the 
position of which is shown clearly in Figs. 13, 14, ; it extends 
forward between the handles 6, and is immediately beneath 
the eye of the steersman, whose duty is to maintain a true 
level in this instrument by gently moving the handles 6, as 
the floor beneath him moves through a small space upward 
or downward. The desired amount of range of the equili- 
brium valve with a given motion of the saloon floor being 
regulated by the sliding piece Y on the curved lever X, and 
by a similar arrangement by which the connecting rod 
2 slides on the curved arm 3, the position of the joints 1 
and U* in reference to the axis of the wheel T forma 


triangle, and serve the purpose of a bell crank, with the a 


advantage that the wheel T by its vis inertia serves to 
correct small inequalities of pressure and motion better than 
a light bell-cranked lever would do, and thus renders the 
task of steering more easy. It will be observed that in this 
arrangement of the valves and levers the man operating has 
not to exercise any judgment as to how far he will open or 
shut the valve to check or alter the saloon’s motion, but he 
has merely to keep the wheel T motionless, as indicated by 
the spirit level, by doing which the slight motion of the 
saloon floor will of itself turn on or off the water pressure 
from the pistons in the exact proportion that is necessary 
to maintain the floor of the saloon in a horizontal position 
less the small movement requisite to move the slide valve. 
When the vessel is not in motion, it is desirable that there 
should exist means of securing the saloon from movement 
without the aid ofthe steersman. Itis also very desirable 
that in case of any accident occurring in the steam pumps 
or other hydraulic apparatus, the accidental bursting of a 
water pipe or other cause, that the saloon should be rendered 
a fixture with the vessel, and with the saloon floor 
parallel with the ship’s deck. For this purpose two water 
cylinders 8, 8, are employed fixed in an inclined position 
firmly by flanges formed along their sides and united by angle 
irons to the lowerframing m of the ship. (See the transverse 
section.) Central between them is a strong bed plate 9 
fastened to the frames before described, The bed plate 9 
has two cheeks a short distance apart with grooves formed 
in them, in which two short cross heads 10 slide. To 
these cross heads the piston rods 12, 12, are attached. 
Beneath the main central beam of the saloon floor a strong 
forging 14 is securely rivetted by angle irons, The 
piece 14 projects downwards in the centre, but there is 
sufficient space between the cross heads 10, 10, for it to 
oscillate so long as the pistons 18 are retained at the furthest 
or lower ends of their respective cylinders. A small iron 
receiver is placed at any convenient point between the 
steam boilers and the cylinders 8, 8, capable of containing 
about twice as much water as will fill thecylinder. A com- 
munication between the boilers and the upper part of this 
vessel is made by a pipe, and a similar pipe is made to com- 
municate between the lower part of the water vessel and 
the lower ends of the cylinders 8. This pipe is shown 
broken off at 15,15. Similar pipes, 16, 16, communicate with 
the water pipes charged with the water under high pressure, 





which works the hydraulic pistons Q. Now the pressure of 
the water for this purpose may be equal to about 400 lb. 
per square inch, and, consequently, while the pipes 15 and 16 
are open to their respective reservoirs the pistons 13 will, by 
the superior force of the water entering at the pipe 16, be 
kept down to the lower end of the cylinders, and thus allow 
the block 14 to oscillate freely between the crossheads 
10,10; but if the steersman is desirous to fix the saloon 
rigidly with the ship, he allows the water to escape freely 
from the upper end of the cylinders 8 by the means of a two- 
way valve from the pipe 16, when the force of the water 
acting on the lower side of the pistons will cause them to 
move forward and act on the piece 14, at whatever part of 
its path it may be in, and force it to the centre, where both 
pistons will hold it firmly between them, and thus retain 
the saloon in its required position. By again allowing the 
high-pressure water to enter by the pipes 16 the low- 
pressure water will be forced into its reservoir, and the 
piece 14 be again at liberty to oscillate with the saloon floor. 

It will be understood that the openings by which the 
water has ingress and egress from the cylinders 8, 8, are 
sufficiently small to prevent their movement with a 
speed that would give a sensible blow on their coming 
in contact with the piece 14. Should at any time a 
stoppage of the hydraulic power take place by the burst- 
ing of a pipe, or otherwise, the failure of the preasure on the 
upper side of the brake cylinders 8 will allow the pressure 
always kept up in the vessel in connexion with the boilers 
to slowly move the pistons forward, and push the piece 14 
until the saloon floor resumes a position parallel with the 
ship’s deck, and there retain it, and at the same time the 
steersman would pull the handle of the lever shown in dotted 
lines, which acting on a small bell crank would slide a steel 
bolt into its socket, and thus further secure the saloon to 
the ship. 


NOTES FROM THE SOUTH-WEST. 
Monmouthshire Railway.—The Monmouthshire Railway 
and Canal Bill in the House of Lords has been withdrawn. 





Pontypridd Chain and Anchor Works.—A strike of men 
employed at the Pontypridd Chain and Anchor Works, which 
has already ex over thirteen weeks, still continues, 


and no prospect of a settlement has yet presented itself. The 
persons thus thrown out of work regularly receive 12s. a 
week from the Chain-makers’ Union ; and the struggle ap- 
pears to be watched with great interest by men similarly 
employed in other districts. 

The Welsh Coal War.—The lock-out in South Wales un- 
fortunately still continues. At a meeting of the Merthyr 
guardians, a paper was read by Mr. Simons on the employ- 
ment of the large amount of surplus labour now at the dis- 

of the union. Mr. Simons contended that that labour 
should be applied to the most profitable p , such as 
the carrying out of works of public utility, and he condemned 
the present mode ot employing the men who ap to the 
union for relief. resolyed to enter into negotia- 
tions with the loval board of health with a view of having the 
surplus labour applied to such works of utility as the forma- 
tion of roads. 


Pembroke Dock.—On Monday the Dreadnought, ironclad 
turret-ship, was taken from her moorings off the dockyard 
placed under the massive shears at the pier, Hobbs’ 
Point, where she will receive her boilers, machinery, &c. 


Lord Aberdare on the Lock-Out.—Lord Aberdare in a 
published letter explains the basis of his interposition in the 
South Wales trade dispute, with the view of correcting a mis- 
mye pee which seems to have arisen on the point. The 
noble lord asserts that his suggestions as to the manner of 
verifying the statements of the association whenever a reduc- 
tion of is contemplated were made without communi- 
cation with the coalowners’ organisation, and simply and 
solely upon his own responsibility. In the concluding para- 


his = § says, “Of course the men may decline 
my plan and my interference. Ifso, I shall make my 
bow and retire.” 


Railway Iron in Wales.—From no quarter is there any- 
thing like an encouraging inquiry for railway iron in Wales, 
and it is clear that operations would have to be generally 
limited at the works, were there no di ent between 
masters and men. It is to be feared that trade with the 
United States will be limited throughout the year. Prices 
also remain comparatively unremunerative. 

Locomotives for the Great Western.—The Great Western 
Railway Company added 24 locomotives to its stock during 
the past half-year. The company has now 1142 engines. 

Gas at Torquay.—Owing to the t distance of the 
eastern quarter of Torquay from the pay works—about four 
miles—there is some difficulty in forcing on the gas. The 
company are about to remedy this by laying a larger main. 
The pipes are already delivered at the railway station, and 
operations will be commenced as soon as the weather settles. 

Welsh Coal Traffic—The traffic returns of the railway 
companies, which carry coal to London, show a marked 
falling off in the amount conveyed from South Wales during 
February. The comparative decrease on the Great Western 
is nearly 17,000 tons. 

Water Supply of Pontypridd.~-The Pontypridd Water 
Bill came before a select committee of the House of Commons 
on Friday. It was stated on behalf of the promoters that 

new reservoir would be three acres in extent, and hold 
3,250,000 gallons of water, or 15 gallons head for a 
Popul am oe neeee The committee the preamble 





Cooyson Guaut TzaMwar.—The Madras Government is 
ing the expediency of constructing a tramway up the 




















ENGINEERING, Mazce 19, 1875. 














ee aoe 





THE CHANNEL STEAMSHIP 


u4 


7 


“BESSE 






































Oe 50@) 


Me TT ras ems — 


=o. 













































































” 
R; 








frgnod y& Latchs Process . 
































Eyan’ SECTION OF SWINGING SALOON. 















¢ + 4 
~ PLE Y, | 
\ a pe gre K | 


LE Ooms \\ 





lS ES SSS " th 
= = 


+ ioe 2 


bs 



































Baers any ee P=) ¥ 
TPZ NM Ao a 
Eee Cag OL TOL — 10) 















































= 
— 
























a 
9 a. 
as eae 








TS «ee RE we 


ee a co 
wa ee | 





. 
. 
’ 








| 


1 (ita 












SS neooacbcboe. 


— 


\ \ i 

44 “io ' 

Sie & 

: ‘ 

olin’ ' 
= 


4 

Yi tip, 

N 
lati 





we we 




























































Marcu 19, 1875.] 


ENGINEERING. 


229 





=a 


” 
AGENTS FOR “ ENGINEERING. 

MANouESTER: John Heywood, 143, Deansgate. 

Giascow: William Love. ; 

France: Lemoine, 16, i Malaquais, Paris. 

Berorvm: P. Bailly, 49, Rue de Pont Neuf, Brussels. 
Kirblend and Cope, Ostend. 

TATES : 

ON. Kellogg and Co., 73, Broadway, New York. 
‘Willmer and Rogers, 47, Nassau-street, New York, 
August Brentano, 33, Union-square, New York. 

‘A. N. Kellogg and Co., 77, Jackson-street, Chicago, 

VieNNA: Lehmann and Wenzel, Kirntnerstrasse. 
Gerold and Co. 

Russia: At all Post-Offices in the Empire. 

Lerpzie: Alphons Diirr. 

BERLIN: Messrs. A. Asher and Co., 53, Mohrenstrasse. 

CatcuTTa: G. OC. Hay and Co. 











Advertisements cannot be received for insertion in the current 
week later than 5 p.m.on Thursday. The chargé for advertise- 
ments is three shillihgs for the first four lines or under, and eight- 
pence for each additional line. 

The price of ENGINEERING to annual subscribers receiving 
copies by post is 17. 9s. 2d. per annum, this including two double 
numbers. If credit be taken, the charge is 2s. 6d. extra, the 
subscriptions being payable in advance. 

All accounts payable to the publisher, Mr. CHARLES GILBERT, 
37, Bedford-street. Cheques crossed “ Union Bank,’’ Charing 
Cross Branch. Post Offices Orders to be made payable at King- 
street, Covent Garden, W.C. 

Office for Publication and Advertisements, No. 37, Bedford- 
street, Strand, W.O. 


ENGINEERING is registered for transmission abroad. 


READING CaSEs.—Reading Cases for containing twenty-six 
Numbers of ENGINEERING, may be had of the publisher or of any 
news agent. Price 6s. each. 








NOTICE TO AMERIOAN SUBSORIBERS. 

In consequence of the great increase in our American connexion, 
we have found it necessary to establish a branch office in the 
United States. Communications may be addressed to Mr. 
Guorez Epwarp Harpine, O.E., of 52, Broadway, New York, 
who is our accredited representative. 

MR. GILBERT begs to state that Subscribers in the 
United States can be supplied with “‘ ENGINEERING” from the 
London office, post free, for the sum of 12. 15s. 8d. (8.56 dols., gold) 
perannum, payable inadvance. The most convenient of 
remitting su! ptions is by Post-Office Order, but in those 

laces where postal orders on London cannot be obtained, 10 

ollars in currency may be remitted. All accounts are payable 
at the London Office. 








SPECIAL NOTICE: GERMAN EDITION. 

Tae German Edition of ENGINEERING, hitherto produced at 
Vienna, has, from the commencement of the present year, been 

ublished at Berlin, by Doctor H. GROTHE, 172, Alte Jacobs: 
fa combination with the long-established and well-known jo 
the POLYTECHNISCHE ZEITUNG. The responsibility of this German 
Edition is vested solely in DocroR H. GroTHe. Subscriptions 
and Advertisements be received as before by Mr. OHARLES 
GILBERT, 37, Bedford-street, Strand, London. 








NOTICE OF MEETING. 

THE INSTITUTION OF OIVIL yoyo March 23th, 
at 8pm. 1. “The Hnll Docks,” by Sir William Wright, Assoc. 
Inst. O.E, 2. The Construction of the Albert Dock, at iton- 
upon-Hull,” by Mr. John Clarke Hawkshaw, M.A., M. Inst, O.E. 




















OONTENTS. 
PAGE 
OBVING oocccsccccsccccencedeese 219 
Patents and Patent Laws........ 331 
of Naval Archi +» 221 
Fiour-Dressing Macbine........., 222 | 
Chase’s Sergw~Cattin Machine.. 222 | I 
Hydraulic Rivetting ine.... 223 || & 
Pollution of a escocccoscece 223 || f 
of Naval Arch «. 224 || The Underground Railway, New 
Notes from the North ........0.+ York City.......++-++0++ ~ eoeve 234 
Notes from and d the Notes from South Yorkshire ...... 234 
Northern Counties ......+..+ On the Load Draught of Steamers 
The “Bessemer” ......0cssccce0e and Sailing Vessels ....+..+++++ 235 
Notes from the South-West ...... 228 || Shipping Legislation ............ 38 
The Patent Bill in Committee.... 229 || The Mechanical ies of 
Institution of Naval Architects... 230 || American Car Wheel Irons .... 239 
Waste of Manufactures .......... | Fo and OtOS os 0005 340 


ufactures 
Defective Irrigation in India .... 231 





We give with the present number a double-page Plate of 
the Swinging Saloon of the Steamship ‘ Bessemer.” 
The description for the Plate will be found on page 227. 


ENGINEERING. 


FRIDAY, MARCH 1g, 1875. 








THE PATENT BILL IN COMMITTEE. 

Contrary to our anticipations, the Patent Bill 
has passed through Committee with all its powers 
of mischief intact. In spite of the almost unanimous 
— which it hds met with out of doors, the 
Only modifications which have been introduced 
merely relate to matters of detail. Instead of four 
examiners we are to have six, the referees are to be 
appointed by the Commissioners of Patents alone, 
without the concurrence of the Board of Trade, as 
was at first suggested, and their services are onl 
to be called in-when necessary, and not as a matter 
of course. 

The radical vice of the measure still remains, and 
although it is pretended that the inati 
clauses have been framed to meet a universally ex- 


Y {and examination himself.” 





ressed wish, we are quite sure that nothing of this 
Find was everasked for by the general body of in- 
ventors. It is perfectly notorious that the idea has 
been fostered chiefly by a small knot of shameless 
place-hun’ who will not be satisfied with any 
system which leaves them unprovided for. By dint 
of appearing now as members of this society, now 
of that, and by reading papers here and delivering 
lectures there, a delusive impression has been 
created that inventors are really desirous of seein, 
the system of preliminary examination introduced. 
We do not for obvious reasons mention these 
persons, but a careful examination of the various 

ropositions for Patent Law reform put forward 

uring the last ten or fifteen years will reveal their 
names. There are of course some advocates of pre- 
liminary examination who are perfectly disinterested, 
having only joined in the cry on purely theoretical 
grounds. These good-natured individuals have in 
all probability never made a search in their lives, 
and are totally unaware of the enormous difficulty 
of deciding whether an invention has really been 
anticipated or not, 

The Lord Chancellor has been at great pains to 
explain that he does not propose any examination 
as to “utility,” but what is the meaning of 
‘‘ frivolous” if it does not include projects which 
are ‘‘ useless,” in other words, void of “ utility.” It 
is the same thing in another form—an old friend 
with a new face. Lord Cardwell sneers at an in- 
vention (of American origin) which consisted in 
placing a piece of india-rubber at the end of a pencil, 
so that the pawn. using it could rub out with one 
end what he had written with the other. This may 
be “frivolous” or not, but it was a sufficiently 
valuable patent tobe worth a very costly lawsuit, 
which is well known as the “ india-rubber tip case.” 
Those who have followed the question need scarcely 
be reminded of the case of Smith v. Buller, which 


occupied the Court of Chancery for many days, the | } 


costs amounting to about 4000/., and in which the 
matter in dispute was a very minute improvement 
in swivels. So was the improvement that 
ordinary observers would not have detected the 
difference between the old swivel and the new. 
Large fortunes have been made out of “solid- 
headed” pins, and buttons have raised many to 
affluence. Only the other day a large technical 
college was founded and endowed by a philan- 
thropic manufacturer who stated that a very large 
ortion of his princely fortune had been amassed 
y making stee 
tion of frivolity is in some respects more delicate 
than that of novelty, and when the examiners 
have once tasted blood we shall probably find 
them rejecting as ‘‘ frivolous” contrivances which, 
though seemingly insignificant, may have cost a 


233! man years to invent, and which the whole of a 


trade has been in vain endeavouring to produce, 
Although by the terms of the Bill the fate of an 
application is not to depend yn the report of the 
examiners, but upon the fiat of the law officer as at 
present (the Lord Chancellor being unwilling ‘‘ to 
change the constitution of the jpegs Bey regard to 
Letters Patent”) it is perfectly clear that the report 
will in practice be adopted as a matter of course. 
It is well known that the law officers have very 
little time to devote to this part of their duties, and 
they will only be too glad to accept the assistance 
which the examiners’ report will undoubtedly afford, 
Surely the examiners who have investigated the 
matter are in a better position to give an opinion 
than the law officer who has not, and if he runs 
counter to their report he will be open to the charge 
of sinning against light and knowledge. ‘This part 
of the Bill has been cleverly contrived to make the 
examiners the real masters of the situation, whilst 

it relieves them technically of all nsibility, 
If, however, we must have examiners, let their 
a be limited in the manner suggested in Mr. 
. Hunt’s pamphlet.* He thinks that any expres- 
sion of opinion (both as to novelty and utility) by 
officials is uncalled for, and that their functions 
should simply be to make ‘a thorough search 
through the public records of things previously 
atented or in use,” the result of their search to be 
id before the ape who, as Mr, Hunt fairly 
says ‘‘ ought clearly to learn as much from the re- 
port as he would have learned by making the search 
In no case should a 
patent be refused on the examiners’ report, but the 
applicant should be allowed to put in an amended 


in Suggestions for improving the Patent Laws.” Glasgow, 





and split rings. The ques- | P© 





specification so as to steer clear of the impediments 
which the examiner may have pointed out to him, 
or he might still insist upon his original application. 
The only objection to this is that the State would 
be doing for the patentee that which he might do b 
himself or-his agent, but perhaps this objection is 
theoretical rather than practical. Such a 

would be of enormous benefit to the patentee, and a 
great economy of time would result, as the same 
search would serve for many applications, and an 
examiner would frequently be able to tell an appli- 
cant off-hand that his invention was perilously near 
something which had gone before. 

Unless the Admirable Crichton has still his pro- 

totypes we fear that the Lord Chancellor will ex- 
perience considerable difficulty in finding men who 
are qualified for the position of examiners. In the 
first place they must be equal to the labour—we had 
almost said the pty a tr making long searches 
with the assistance of very imperfect indexes, As 
these searches will not be confined to British 
patents, the examiners must be good linguists, and 
what is much rarer, they must have a thorough 
knowl of the technical ities of foreign languages. 
We live in “‘ international” days, and this is an abso- 
lutely necessary qualification. When they have 
got all their materials bs gress they will have to 
bring to bear their judici wers (which must be 
developed in a very high degree) to say whether 
the invention be new or not, embodying their views 
in a report to be submitted to the law officer. 
Shallow persons might consider this 8 enough, 
but the Lord Chancellor, with a careful eye to the 
public interests, considers that the examiners’ leisure 
might be profitably filled up in ‘arranging, index- 
ing, and abridging of specifications and otherwise 
as the Commissioners direct.” The absurdity of the 
scheme is self-evident. It would be a sheer waste 
of power to expect a person endowed with high 
judicial powers to make searches, and to abridge and 
index specifications, whilst a mere abridger and 
index-maker would be utterly incapable of deciding 
a nice question of priority. No such objection, 
however, applies to a scheme like that of Mr, Hunt, 
and it sses moreover this advantage, that the 
present staff of the Patent Office would form the 
nucleus of the new body of examiners, At any 
rate we may assume that a department which is 
praised even by the Lord Chancellor himself con- 
tains some persons whose experience would be most 
valuable and whose assistance could hardly be dis- 
nsed with, 
For years past we have done all in our power to 
warn inventors as to the almost certain results of 
an arbitrary system of preliminary examination like 
that embodied in the present Bill. We showed some 
time back in a series of articles on “Anticipated 
Inventions” (ENGINEERING, vol. xiv., pp. 231, 301 ; 
xv., p. 109), how some of the greatest in- 
ventions of the day would most certainly have been 
refused by any moderately well-informed examiner. 
If inventors permit this Bill to pass in its integrity 
they will find themselves in the position of the man 
who made a monster, and was in due time destroyed 
by it. Fora few years we shall have chaos, soon 
to be followed by the entire abolition of those laws 
which have done so much to foster inventive talent, 
and have borne no inconsiderable share in bringing 
the manufacturing industry of this country to the 
high position which it now occupies, 

Amongst the minor alterations which have been 
introduced in the amended Bill we note that the 
examiner is directed to inquire ‘‘ whether the in- 
vention appears open to objection on the ground of 
want of novelty,” which is a softening down of the 
lan used in the original Bill. The clause there 
ran “ whether the invention is new.” An omission 
has been made in the “ frivolity” clause, and the 
examiner will be no longer able to recommend that 
the patent be not granted, ‘‘ for any other reason” 
save that of frivolous character. use 14 of the 
amended Bill empowers the law officer, ‘‘ if he think 
fit, to hear the applicant, and any person having 


notice of opposition,” thus introducing a sort of 
interim appeal. The p e of this is, however, 
not clear, uch as it does not appear that the 


report of the examiner has yet been made public, or 
has been communicated to the applicant. That 
most useless clause, permitting extensions to the 
colonies has been admitted, and rightly too, see- 
ing that every one of the important colonies have 
patent laws of their own, A very important altera- 
tion a in the provisions relating to foreign 
inventions, and one which we are inclined to think 
very just, In future the validity of a British patent 
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for a foreign invention will not be affected by the 
circulation or republication of the a of 
the foreign patent in this country. With Fe. ye to 
amendments it will no longer be requi that 
“any amendment for which leave is given shall be 
indicated on the specification,” that of the 
clause having been omitted, and a distinction has 
been established between amendments applied for 
during the pending of the application, and those for 
which leave is asked after the patent is sealed. In 
the former case the application will be considered 
‘* as prescribed” by the rules and orders to be here- 
after published, whilst in the original Bill it was to 
be dealt with “ in all as an original appli- 
cation,” The fees remain as first proposed, that is 
to say, a patent for three years will cost 20/. instead 
of 25/., as under the Act now in force. Should, how- 
ever, the patentee desire to amend his specification, 
an event which will, we suspect, very frequently 
occur, he will have to pay another 5/., thus bring- 
ing the total cost up to what it is under the present 


law. 





THE INSTITUTION OF NAVAL 
ARCHITECTS. 


Tue members of the Institution of Naval Archi- 
tects held yesterday the first meeting of their 
sixteenth session in the hall of the Society of Arts. 
The chair was occupied by Lord Hampton, G.C.B., 
the President of the Institution, who was 7 
by several other noblemen and members of Parlia- 
ment interested in those questions which it falls 
within the province of the Institute to discuss, 
There was a good attendance of the members of the 
Institute, and the programme presented to the meet- 
ing was varied and attractive, including no less 
than twenty-six papers besides an address from the 
President. The proceedings commenced with the 
routine business incidental to such occasions, the 
principal feature of which was the reading of the 
report of the Council. This document showed 
the financial position of the Institute to be satisfac- 
tory, and referred to the gratifying circumstance 
that the classes of the Royal Naval College at 
Greenwich were now open, not only to the Royal 
Navy and the dockyards, but also to private stu- 
dents. ‘The Council express a hope that those having 
an interest in, or the responsibility of, the profes- 
sional education of our future shipowners, ship- 
builders, naval architects and marine engineers, will 
not fail to avail themselves of the advantages thus 
offered to those under their charge. After a re- 
ference to the report of the Royal Commission on 
Unseaworthy yn rs and to the question of tonnage 
—upon which subject it appears the Government 
does not propose to introduce any measure during 
the present session—the Council expressed their 
sense of regret at the loss of Mr. John Laird and 
Mr. Grantham who were members of Council, Sir 
W. Fairbairn, who was an honorary member, and 
Sir F. P. Smith, Mr. H. D. P. Cunningham, Mr, A. 
Fontaine, and Mr. A. A. Taylor, who were as- 
sociates, After the report came the election of a 
number of new members and of the Council and 
officers. Lord Hampton was again elected Presi- 
dent, and the present list of vice-presidents and 
members of Council was, with slight variations, 
again adopted. 

The President then proceeded to deliver a few re- 
marks which, in view of the number and importance 
of the papers that were to follow, he observed he 
would make as brief as possibie. His lordship first 
paid a passing tributeto the memories of those whom 
they had lost by death, referrin cially to Mr. 
Laird, Mr. Grantham, and Sir W. Fairbairn, whom he 
alluded to as three remarkable men, and briefly 
sketched their career, and their connexion with the 
Institution. Sir W. Fairbairn, he observed, was, 
if not the first, at 3 bry the principal introducer 
of iron in ships, and become one of the greatest 
shipbuilders the world had ever produced. Turn- 
ing to the circumstances of the day as bearing upon 
the objects of the Institution, Lord Hampton ob- 
served that during the sixteen years of its existence 
it had never met at so im it a moment as re- 
garded the interests of naval architecture. The final 
report of the Commission upon Unseaworthy Ships 
had been issued, and although it was disappoint- 
ing to some it was nevertheless a most im- 

rtant and valuable document. It was perhaps 
disappointing because it gave no distinct recom- 
mendation upon the im t subjects of load line 
and marine ce, but for all that he thought 


the Commissionérs had adopted a wise course, and 





had arrived at a right conclusion upon the facts be- 
fore them. One important recommendation of the 
Commissioners was the establishnient of an improved 
system of courts for inquiring into accidents at sea. 
Another related to the discipline and management 
of our merchant ships, and a third to the revision 
and strengthening of the Marine Department of the 
Board of Trade. He then referred to the two Bills 
which had been introduced into the House of 
Commons i or the subject of inquiry which the 
Commission dealt with, one being the Govern- 
ment and the other Mr. Plimsoll’s Bill, and which 
between them embodied the views of the Commission. 
The President concluded by a reference to the cir- 
cumstance that Mr. Merrifield’s — duties 
obliged him to resign the position of honorary 
secretary, which resignation fad been accepted by 
the Council with reluctance and regret, and they 


had nominated Mr. Merrifield as an associate member | pape! 


of Council, which nomination they were glad to 
find had been approved and confirmed by the 
unanimous voice of the meeting. 

The first paper on the list was by Mr. Scott 
Russell, the subject being ‘‘ Imperial Legislation as 
it affects Naval Construction and the English 
Merchant Navy.” ‘This paper, as well as the Pre- 
sident’s address and the other papers read at the 
present meeting, will be published iz extenso by us 
with the discussions, so that we shall do no more 
here than indicate the scope and bent of each. This 
is perhaps the more necessary upon the present 
occasion, with re to the discussions, inasmuch 
as those of yes y turned upon very complex and 
extremely difficult questions, which were dealt with 
from many points of view, and in many respects 
left disputed points standing just where they stood 
at the beginning. Mr. Scott Russell enumerated 
the pedi dhieste of legislation, which were such 
as affected and regulated the proportions, and 
consequently the seaworthiness of our merchant 
fleet. Builders’ tonnage law and the tonnage law 
of modern legislation were also amongst those 
objects, ‘as were also Lloyd’s rules and cognate 
matters. Mr. Scott Russell objected to legal inter- 
ference with shipbuilders, such as should lay down 
rules for the proportions of vessels, although he 
considered there were many directions in which 
legislation might be usefully employed. He con- 
cluded by recommending alterations in builders’ 
tonnage, so as to substitute girth for beam, that 
the strength, structure, capacity, and qualities of 
ships should be certified and recorded on her papers, 
that registers and records should be kept of all the 
conditions of every ship on each voyage, and that 
there should be a public prosecutor appointed to act 
in cases of loss of lifeat sea. It was very desirable, 
but should not be made —? that ships 
should have their load line marked outside the 
vessel; but its use should be left to discretion, 
according to circumstances and conditions of cargo, 
voyage, and the like. 

r. Samuda opened the discussion by explaining 
his views with regard to the Bill in the House—Mr. 
Plimsoll’s Bill—upon which his name pa 
He was not prepared to endorse all the Bill con- 
tained, but its objects had his hearty sympathy, and 
this alone had induced him to identify himself with 
it. As a Bill he was rather opposed to it than 
otherwise; but he was prepared to support a Bill 
which should have for its object the prevention of 
the loss of ships which really ouight never have been 
lost. Mr, Lamport produced figures from the Board 
of Trade returns, which evoked a short general con- 
versation upon the subject of loss of life at sea, 
which was shown to be smaller than was generally 
supposed. Mr. Lamport entered into details of the 
equipment of veasiliy showing that boat space in 
some ships was utterly inadequate to requirements. 
Mr. Brassey observed that fresh legislation was not 
so much required as a better and more rigid ini 
tration of the existing laws. The Act of 1874 gave 
all | the — ill asked. Ra was — 
wanted was, y, an improved organisation o: 
the marine department of the Board of ” Trade ; 
secondly, a rectification of the inconsistencies 
of the present insurance laws; thirdly, improved 
tribunals for dealing with the question of loss of 
life at sea, and fourthly the improvement of the 

rsonnel of our mercantile navy and increased 

acilities for technical education. Mr. E. J. Reed, 
C.B., complained that the report of the Coni- 
missioners was most unsatisfactory upon scientific 
grounds, especially with reference to the load line, 
and according to his reading their conclusions were 
inconsistent and illogical. I+ would appear that 


freeboard, although not an essential consideration 
was to be marked on the vessel, whilst spare buo ‘ 
ancy, which was essential, was not to be marked, Mr. 
Merrifield justified the report and the conclusions 
of the Commissioners, observing that ignorance and 
not fraud was the great cause of so many ships being 
lost. Referring to the question of the proportion 
of boat accommodation to requirement, he observed 
that boats might absolutely endanger the safety of 
ships. The Committee were anxious not to transfer 
the responsibility from owners to the executive, 
The Earl of Lauderdale referred to the proportions 
of length to breadth in ships, observing that a far 
greater number of long ships had been lost this 
winter than short ones. Other speakers concurred, 
and expressed various views with regard to the dis- 


puted point of load line. 
The prolonged discussion on Mr. Scott Russell’s 
r was followed by the reading of a paper on 
the load draught of steamers by Mr. W. W. Run- 


dell. The length of the paper and the lateness of 
the hour necessitated the reading of only portions 
of this paper. In the ‘discussion which followed, 
Mr. Martell, of Lloyd’s, objected to Mr. Rundell’s 
definition of spare buoyancy, and stated that he 
should be very sorry to see Mr. Rundell’s scheme 
for marking vessels carried out. Mr. Norwood, 
M.P., said that an indication of the load line was 
desirable, and he intended to submit a proposition 
to Government, the main features of which were 
that the load line should be painted on the ship and 
placed on the register, and that if the load line was 
not visible in salt water the crew should be justified 
in refusing to join the ship. He admitted that the 
question was beset with difficulties and was extra- 
ordinarily complicated and intricate. Other speakers 
briefly criticised Mr. Norwood’s proposition, and 
after a few words from Mr. Rundell in reply to the 
objections raised upon his paper, the meeting ad- 
journed until the evening. 





WASTE OF MANUFACTURES. 

One of the most important phases of modern 
science is that of turning to account what had 
previously been considered as waste or refuse. In 
respect to getting raw materials, as in metal and 

mining, it is well known that what was formerly 
left as intractable has now become a source of 
wealth, simply because improved engineering and 
chemical processes have utilised such so-called waste. 
Ina recent article a very remarkable instance of this 
kind was pointed out connected with dying and 
calico printing, and here we may generally remark, 
as illustrating our object, that the products of coal, 
such as tar, naphthaline, &c., formerly a simple 
nuisance to the gas producer, have now become of 
the highest importance in regard to our textile 
manufactures. 

But there are numerous cases in which such 
utilisation has yet to be arrived at, and some of 
them we propose here to point out, instancing, first, 
the question of raw material, and thence proceeding 
to consider the refuse of manufactures, 

Taking, first, our own important product, coal, 
we chiefly allude to the enormous waste of ‘ slack,” 
which in some districts in the North is still used as 
road ballast. Some thirty years ago we noticed 
that the whole of a line of railway, borderin 
on Durham and Northumberland, was 
with this slack, and the plan was only relinquished 
because of a serious fire occurring which destroyed 
a portion of the permanent way. Within the last 
three years, antecedent to the rise in — of coals, 
we have seen four tons of good slack in each day 
of twelve hours (actually ten hours) employed to 
drive an engine working at 30 1b. boiler pressure, 
and scarcely doing 20 horse-power work, This 
slack, at that time, was only worth 3s. 6d. per 
ton (1871), since then the same fuel has been paid 
for at the same works at the rate of 11s. 6d. per ton. 
Surely in such a case the waste to which we have 
referred was shameful, yet it was only typical of 
several scores of works supplied with that slack from 
the same and adjacent collieries. 

Coal ing has for some time past Been most 
wisely reso to in cases where that fuel has been 
used for making coke for smelting purposes, the ob- 
ject being especially intended to remove the sulphur 
due to the presence of pyrites (sulphide of iron). In 
this operation an enormous amount of copperas (sul- 

hate of iron) is lost, which is of great value in 
dyein calico printing, and other similar opera 
tions. Beside this, as already pointed out on an- 





other page, in our remarks on the pollution of 
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rivers, an immense amount of small coal is not on 
wasted but made a dangerous nuisance to the 
neighbourhood. As a rule the small pieces of coal 
detached from the entire mass are rich in hydro- 
carbons, partaking frequently of the character of 
jet or cannel coal. 

In a recent journey through Warwickshire we 
noticed a most astonishing waste in a large amount 
of petroleum (or an analogous oil) being allowed 
to away with the water pumped from some 
coal mines. The smell was — enough to be 

received far from the pit’s mouth; and the sur- 
‘ace of the waste water was thickly coated with 
oil. Yet on inquiry we found that this waste had 
been going on for years, and is still in ‘‘ operation,” 
for we cannot call it better, as the waste must be 
deliberately wilful. ‘Through an observance of this 
kind of waste we are indebted to James Young for 
the origin of the paraffin manufactured in this 
kingdom as an article of commerce. 

We forbear here to describe the various methods 
that have been proposed for utilising small coal, 
cinders, breeze, &c., by combining them with tar 
and other materials, as these have become the 
subject of numerous patents that have been already 
noticed in ENGINEERING, and also because their 
value has been more or less determined by Govern- 
ment and private investigations. Hence the pro- 
duction of various kinds of ‘* patent fuel” used as 
substitutes for coal for boiler purposes. 

Any person who has travelled, with an observant 
eye over the iron districts of Great Britain, 
cannot have failed to notice with regret the 
enormous waste of raw material and fuel. In respect 
to the latter it is only necessary to draw attention to 
the rough kind of engine work, boilers uncoated 
and exposed to the open air, rain, &c., as used for 
raising coal, and pumping the mines. Itis true that in 
some smelting districts, especially the Cleveland and 
Barrow-in-Furness, much has been done in the way 
of economising heat previously lost, but it is still 
evident that an enormous amount of waste goes on 
at numbers of our iron works, and the majority of 
our blast furnaces are not what they ought to be. 
The same remarks apply to the operation of ‘‘ pud- 
dling,” although for several years past attempts 
have been made to substitute mechanical for 
human labour. The slow adaptation of machinery 
for getting coal, and also for steam-boiler stoking, 
still further illustrates the waste of labour and fuel, 
to which may be added the general management of 
the gas-house in regard to charging and discharging 
retorts, and the use of coal and coke in place of tar 
as fuel, at least so far as this country is concerned. 

We next turn to textile manufactures, In regard 
to wool we have noticed an enormous loss in some 
of the Yorkshire towns. The sewage of Leeds at 
Knostrop, presents evidence of wool, especially of 
the East India kind, being daily washed down. It 
is easily recognised by what is technically termed its 
‘“‘kempy” nature. It is more than probable that 
this is due to the waste of ‘‘ shoddy,” yet we liave 
there detected such waste, showing a staple of nearly 
aninch in length. The waste of better class of 
wool thus sent into the sewage, through careless 
washing, is also constantly to be noticed. Here we 
may mention the enormous amounts of fatty matters 
that are wasted in districts where wool full of ‘* yolk” 
is dealt with. This ‘‘yolk” is a combination of 
fatty matter, including oleine, stearine, &c., to re- 
move which soap is largely employed. The fatty 
acids thus used are, with few exceptions, simply 
wasted by throwing into the adjacent sewers or 
rivers, A large quantity of such fatty matters re- 
sulting from the waste of domestic clothes and 
house washing es down the sewers to such an 
extent that, at Leamington, Hastings, and Leeds, 
‘washing days” may easily be distinguished each 
week. This disused fat amounts annually to some 
thousands of tons, worth at least from 30/. to 50/. per 
ton. The wool wasted varies at prime cost at from 
5d. to 2s. per Ib,, and in some cases even 3s. per Ib. 

In regard to the cotton manufacture an enormous 
wast2 occurs in the early operation of ‘ breaking,” 
&. Itistrue that some prpeies of the “ flue” 
has been retained, but much of it might yet be kept 
that is now sent into the open air by the ‘‘ blower,” 
to the great nuisance of the neighbourhood where 
the lower class of cotton yarns are manufactured 
Allsuch waste is adaptable for the}'manufacture of 
white paper. Waste cotton seeds are similarly 
thrown away, while by proper treatment they would 
afford fibre for paper making, and oil for lubricating 
P To a certain extent the same remarks 
apply to all classes of jute, hemp, and flax manu- 


. 





factures, the ‘‘ retting” of the last especially leading 
called “ silk 


to enormous waste. In regard to so- 

waste” a considerable portion might be converted 
into picric acid, now largely employed for dyeing 
yellow, while one of its salts and its derivatives 
affords a highly explosive substance valuable for 
blasting in mines, &c, 

As regards chemical manufactures the waste is 
sometimes disgracefully large. We have already 
alluded to this in reference to alkali and acid 
manufacture. During the last three years we 
have noticed a large waste in regard to the prussiate 
of potass manufacture. This salt is largely produced 
by burning animal refuse with coarse potash salts 
and iron, to afford eventually the Prussian blue dye, 
and also as a source of cyanide of potassium for 
electroplating purposes, and hydrocyanic acid used 
in pharmacy. ‘The waste is a fine kind of charcoal 
invaluable for disinfecting purposes. Perhaps our 
readers will scarcely believe that within three years 
ago 1000 tons of this waste charcoal was sold at 
the rate of 1s. 3d. per ton! Within that period 
several hundred tons were sold at 2s. 6d. per ton 
containing nearly 25 per cent. of the salt, through 
careless washing. The purchaser was a farmer, and 
to his cost he found that the residuum, worth a 
shilling per pound, entirely ruined his crops. Last, 
we briefly draw attention to the waste attendant on 
the manufacture of soda. It is truethat a large pro- 
portion of the formerly wasted sulphur and hy- 
drochloric acid are now recovered, but there is yet 
plenty of room for further improvement in this re- 
spect as evidenced by our remarks at pp. 419-420 
of our last volume. 

In respect to the manufacture of leather from 
hides, skins, &c., we have noticed an extravagant 
waste of the really valuable product of those 
articles. There are essentially two methods of 
tanning, viz., that by bark, and that by sulphuric 
acid. In each case the great point to be gained 
is that of solidifying the soluble matters, such as 
fibrine, gelatine, &c. In the ordinary tanning pro- 
cesses by ‘‘ bark,” which for the purpose of our re- 
marks we take to include all kinds of an analogous 
class of tannic agents, the process is extremely slow, 
because the exterior of the skin is first rendered 
insoluble, and consequently an immense amount of 
tannin is required to act on the all but inaccessible 
interior ; much of this tan is wasted. Precisely the 
same remarks hold good in respect to other pro- 
cesses of tanning. The very fact of much of the 
spent waste of our tanneries being thrown on our 
roadways for the purpose of deadening sound, and 
occasionally used for gardening purposes, indicates 
waste. We have only recently learned that the 
refuse of the cobblers of London and other lar 
towns is generally burned in their houses. Formerly 
this was worth at least 2s. to 2s. 6d. per cwt. for the 
manufacture of prussiate of potash. 

The waste of tinned iron used for all kinds of 

urposes, but especially for saucepans, kettles, 
Button -making, &c., has hitherto been large. 
Recently a method has been suggested by which 
the tin may be recovered from the waste simply by 
the action of dilute sulphuric acid. Tin to the ex- 
tent of from 5 to 15 per cent., and worth now 
about 90/. per ton, with a large amount of copperas 
(sulphate of iron) is thus procured, giving a large 
profit on the operation, 

We might instance a much greater number of 
cases in which sheer waste results in the ordinary 
progress of manufactures. But we wish simply here 
to draw attention generally to the question, Some 
years ago Mr. Grove, when President of the British 
Association, made the trite remark that noise in the 
working of machinery was a sign of loss of power. 
Analogously waste in manufacturing is a sign of 
loss of material, labour, and fuel. ‘ Waste not 
want not” is apparently a maxim little heeded at 
the present day, but its observance would not only 
tend to our national prosperity but also conduce to 
improved sanitary conditions, and thus render our 
local taxation far less burdensome than it is at the 
present time. 


DEFECTIVE IRRIGATION IN INDIA. 

Asa rule, ancient Indian irrigation works were 
small in comparison with those of more recent date, 
but there exists at least one native work, viz., the 
Western Jumna Canal, of more pretentious di- 
mensions, and which, with all its original defects, 
became a model from which the modern pioneers of 
irrigation in Northern India took their copies. The 
defects of the Western Jumna Canal are of two 
kinds. In the first place the slope was made too 





steep, and the consequence was that the flow of 
water cut the banks and channels, thus creating a 
tendency to silt up in , by which means the 
natural action of the water, whilet seriously injuring 
the proportions of the canal, did but create forces 
which, if properly regulated and directed, would 
have co , in some measure, the defect which 
was the cause of this evil. In the absence of any 
such guiding influences the canal had become 
choked up, and ceased to flow long before the 
British came into possession of the Punjab. Its re- 
construction was commenced in 1820, after a sus- 
—— of its usefulness for more than half a century, 
ut the original defect of slope of bed was repeated, 
and has since had to be rectified. This, however, 
was only a minor evil compared with that of de- 
fective alignment, for ins of being carried along 
the watershed lines, it was taken through the 
drainage of the country, by interfering with which 
serious consequences have resulted in the creation 
of swamps, and the occasional submergence of land 
which might otherwise have been brought under cul- 
tivation. But besides rendering lands uncultivable, 
and so oe ge the a of — a of 
i » grains, or other staple uce of 
the soll , the healthiness of the ee ee 385 of 
these swamps became seriously impaired, and the 
population was found to be on the decrease in their 
vicinity. In some cases land became waterlogged, 
and therefore useless, for cultivation, whilst in aon 
it became covered with a peculiar saline efflorescence, 
known by the natives under the name of ‘‘reh.” The 
general method to be adopted for the cure of these 
evils is, of course, an efficient system of drainage, 
but where, as in the case of the Western Jumna 
Canal, this would entail very considerable and ex- 
msive works, the results of which are only of 
oubtful efficiency after all for the thorough remedy 
of the evil, the only alternative is a complete re- 
alignment of the canal, coupled with such a system of 
drainage as should effectually guard against any 
repetition of the former evils. Every irrigation 
project should be provided with an efficient drainage 
system, without which, indeed, it is impossible to 
— the land—especially in wet seasons—from 
ing more or less injured by excess of saturation. 
This is now, however, so thoroughly understood, 
that it is unnecessary to dwell further on the subject 
at present, 
tis a curious circumstance that, notwithstanding 
the undoubted evidence that exists relative to the 
injurious effects of swampy land, and the presence 
of the ‘‘reh” efflorescence, the evils that follow in 
consequence are denied by some, who ought to know 
better, even to the porent day. For their benefit, 
but more particularly for the information of those 
who are not above admitting facts, we propose to 
give here what has hitherto been ascertained in 
respect to the effects of these circumstances and con- 
ditions of soil upon the health and habits of the 
people. 

In the years 1809-11 an epidemic fever prevailed 
amongst the inhabitants of the provinces of Coim- 
batore, Dindigul, Madura, and Tinnevelly, the ra- 
vages of which were so severethat the Government of 

considered it necessary to appoint a medical 
committee to investigate the causes of it. In their 
report the committee instanced the situation of 
several of the most unhealthy spots, one of which, 
Rewancootshie, was found nearly surrounded with 
wet ground, damp ravines, and almost depopulated. 
Towards the southern and eastern extremity of the 
ninsula there were found many salt marshes, 
which, in 1810, were greatly extended, owing to 
inundations, and the inhabitants of neighbourin 
illages complained that their houses were rende 
uninhabitable and their lands flooded. The epidemic 
was first noticed in certain places close to the hills, 
marshy and periodically unhealthy, and afterwards 
read over tracts naturally drier and more healthy, 
rtain parts of the Madura Collectorate near the 
sea, or rather further removed from the py of 
mountains, escaped the disease altogether, with the 
exception of those in the vicinity of a salt marsh. 
The fever invariably peeves most destructive in 
those villages nearest the hills, in villages standing 
low, or in the vicinity of marshy lands, and among 
the poor, ill-fed, and badly-lodged population. 

On the 16th of September, 1845, a committee 

was appointed by the commander-in-chief for the 
of reporting on the causes of the un- 
Pealthiness then existing at Kurnaul, and other 
rtions of the country along the line of the 





elhi Canal. This committee, co of 
Major, now Major-General Sir W. E. Baker, 








232 


ENGINEERING. 





(Marcu 19, 1875, 





R.E., Lieutenant H. Yule, R.E., and Surgeon 
T. E. Dempster, reported on the 8rd of March, 
1847. In order to make a fair test of the past and 
present sanitary condition of the people, the state 
of the spleen of a number of inhabitants was 
examined, it having been ascertained that the en- 
largement of that organ, if not the invariable con- 
sequence of miasmatic fever, is so commonly asso- 
ciated with it that the one may, on the large scale, be 
safely taken as a measure of the other ; or, at least, 
of that malaria from which both unquestionably 
spring. This fever, it appears, had of late years 
pervaded a large portion of the North-West Provinces, 
more especially during and after the rainy season 
of 1843, and it was generally, though not universally, 
more prevalent and severe in the canal-irrigated dis- 
tricts than elsewhere, whilst in the vicinity of the 
Nujufghur Jheel, and on the Rhadir of the Jumna, 
fevers prevailed toan extent, and with an intensity 
as great as in the worst of the canal villages. The 
fever was everywhere of the same type, namely, 
the endemic (remittent and intermittent) of the 
rainy season; but everywhere, and especially in 
naturally malarious localities, greatly aggravated 
by the constitution of the people, or peculiarity of 
the season. In all situations where mischief was pro- 
minently marked, the natural drainage of the country 
had been checked or interfered with ; stiff and re- 
tentive soils saturated with water, and natural dis- 
advantages of site enhanced by excess of moisture. 
The effects of canal irrigation were found to be 
almost strictly local, and the committee considered 
that three olen would be a safe distance for all 
risk of unhealthiness, but that if irrigation were 
prohibited within a circle of five miles round a large 
military station, its salubrity would not be affected. 
To improve the salubrity of village sites it was pro- 
posed to stop irrigation within 200 yards of all canal 
villages, and to plant a double row of trees round 
the unirrigated space; to deepen all good village 
tanks, and to keep them full of water all the year 
round; to drain all shallow pools in and about 
villages, and to convert them into proper reservoirs 
of water, and, wherever it may be possible, to im- 
eee the drainage of village sites. On the Eastern 
Jumna Canal it was found that when the soil was 
light, and the drainage perfect, and irrigation carried 
on chiefly by rajhuhas, there existed scarcely any of 
the evils of a canal, but that where the drainage of 
the country had been greatly obstructed, and the 
soil was generally more stiff and clayey, the effect 
on the health of the inhabitants had been the same 
in kind, and nearly in degree, as the objection- 
able portions of the Delhi Canal. Thus, in canal 
districts, salubrity may be said to depend in a great 
measure on the nature of the soil, and the efficiency 
of the surface drainage. During the cold season of 
1846-47 no obviously bad effects were perceptible in 
the adult population of the canal villages, but the 
aspect of the children was decidedly sickly—they 
were puny and pot-bellied. 

If further evidence of the insalubrity of swampy 
land in India be required, we have it in the recently 
ea ‘Memoir of Dehra Doon,” by Mr. 

x R. C. Williams, B.A., of the Bengal Civil 
Service. In the Eastern Doon, says Mr. Williams, 
the great excess of water nourishes a rank vegeta- 
tion, and the forests contain large tracts of swamps. 
Natural facilities exist for easily draining many of 
the swampy districts ; but how much these facilities 
have been neglected is illustrated by the history of 
the ‘‘ Endeavour Farm,” belonging to Mr. Vaughan, 
one of the old grantees, who selected this locality as 
a field for enterprise, and settled with his family on 
the edge of the Ganges Khadur. All succumbed 
after a few years to the malaria of the neighbouring 
marshes. heir melancholy fate has gone far 
towards deterring others from making similar at- 
tempts. In these parts the natives themselves are 
not fever-proof, and the police have to be removed 
during the summer monsoon. The peasantry gene- 
rally, of these parts, are apathetic, 2 verse to manual 
labour, and of very inferior physique, which state 
is undoubtedly due in a great measure to defective 
sanitation. The malarious jungles of the Eastern 
Doon proved fatal to Europeans, whilst amongst 
the natives, rheumatism, dysentry, fever, and their 
concomitants work such mischief, that of those who 
survive the continual attacks of disease in the un- 
healthy districts, a man fifty years old already ap. 


pears to have run the allotted course of three score 
years and ten. 

To construct irrigation wotks without efficient 
drainage, and, as has some times been the case, to 
obstruct the natural drainage of the country by the 





im r alignment of canals, without making ade- 
quate peeddee for allowing the surface drainage to 
away, tend to the certain formation, by arti- 

cial means, of those evils that exist in the neigh- 
bourhood of natural swamps, and hence the im- 
portance of paying every attention, in the prepara- 
tion of projects, and the construction of works, with 
the view of avoiding those defects which, if per- 


mitted in the first instance, will certainly have to be | - 


reniedied at some future time, at considerable cost, 
both direct and indirect. Whatever excuses may 
have been admissible in past years, when the science 
of constructing irrigation works was less under- 
stood than it is at the present day, no justification 
can now be pleaded for the repetition of those errors 
which have to be remedied on the Western Jumna 
Canal at an expenditure of about three-quarters of 
a million sterling. 





THE CENTENNIAL EXHIBITION. 
By Josuva Rose, New York. 

Tue United States, as a market for European 
manufactures, is one upon which the Centennial Ex. 
hibition of 1876 will undoubtedly exert a powerful 
influence. Through its agency the present standing 
of the United States among manufacturing countries 
will, it is expected, be adjusted and more clearly 
defined. Since the war of the rebellion, and the 
consequent inauguration of protective duties, the 
United States has made rapid strides in the direc- 
tion of becoming a manufacturing country rather 
than a purely agricultural one. The growth of 
her coal, iron, and steel trades, have been almost 
marvellous, the element of time alone considered ; 
but when we reflect upon her immense mineral re- 
sources, and the superior quality of her iron, the 
question of her becoming an exporter of manufac- 
tures resolves itself into a simple one of the cost of 
labour, and it becomes apparent that values have 
only to continue on the downward course existent 
during the last two years to revolutionise her 
foreign trade. 

The Centennial has come to be looked upon here 
as the medium through which new channels of trade 
are to be opened up, and long established markets 
are to be closed ; through which new customers are 
to be found, and old ones certainly lost, to those who 
may fail to be well represented at that Exhibition, 
and this feeling exists as to our interstate as well as 
international trade. As a natural consequence the 
domestic applications for space in the machinery 
department alone already exceed the available space 
as at present allotted by some 60,000 square feet, 
while the demand is steadily increasing. 

Congress till recently abstained from rendering 
any pecuniary aid to the undertaking, but now that 
some forty nations have officially accepted the in- 
vitation of our Government to be represented ; and 
since the success of the exhibition upon an unex- 
pectedly large scale is definitely assured, there ap- 
pears no reason to doubt but that liberal pecuniary 
aid will ultimately be extended. The previous so- 
called International Exhibition, held in New York, in 
no sense forms a criterion as to the probable success 
of the Centennial, first, because the United States 
could at that day scarcely be said to have com- 
menced her manufacturing career; and, secondly, 
because its proportions were not sufficient to over- 
power the influence of the annual exhibitions which 
are held in every state of the union. So over- 
shadowing will the centennial become that in all pro- 
bability the American Institute, the Frankli 
Institute, and the Cincinnati annual exhibitions 
will be omitted in 1876, unless it should so happen 
that the demands in the machinery department, con- 
tinuing in their t proportions, the Philadelphia 
Exhibition should be unable to afford the increase 
of space necessary to supply the requirements, in 
which case the American Institute will hold its 
usual annual exhibition in this city. 

Steel and homogeneous iron are to be represented 
on an immense scale, ly because of the expected 
unusual demand for those metals consequent upon 
the revival of the railroad building interests which 
are already commencing to recover from their pro- 
stration of the last two years. 

Intending English exhibitors will do well to re- 
member that large as is the amount of steam power 
employed in the United States, that of water power 
is twice as , and, therefore, that motors and 
machinery designed for water power are desirable 
entries. 

Sveam hammers, small stationary and portable 
engines, drilling machines, steam pumps, grinding 





mills and stones, wood-working, brickmaking, and 
agricultural machinery are among the items of 
Euro manufactures which are likely to find an 
extended market here, andespecially does this apply 
to small portable engines from 3 to 5 horse power 
suitable for farm work, for which an active demand 
already exists. 








THE DANKS FURNACE, 
To rus Eprror or EnGIngERINe. 
Siz,—In my letter of March 12th upon the subject of 
Danks’ furnace I find there is an error in addition that 
makes the time occupied by one heat of pig iron 100 minutes 
instead of 115 as it should be; this wah make the time 
occupied by a heat of molten refined iron 40 minutes instead 
of 80 minutes, as it has been printed. This error causes al] 
the subsequent calculations to be slightly incorrect, and wil] 
make the total saving to be effected ty using molten refined 
iron in the furnace 24s. 6d. instead of 27s. 6d. as published. 
I will next week send you the corrected calculation with 
some additional remarks which you may incline to publish. 
I remain yours iaithfully, 

ARruur Waznze. 

21, Leinster-square, Bayswater, London, March 17, 1875, 


STREET TRAMWAYS. 
To rue Epitor or ENGINEERING. 

§1z,—Thanks for your kindness in affording engineers an 
opportunity of discussing the merits of the wooden and iron 
systems of a 

Mr. Livesey, in his letter of the 15th February, says ;— 
“The great defect as regards the permanent way and pave. 
ment as at present laid, is the want of a better foundation, 
both to sustain the slee and stones, whether the latter be 
of iron or wood.” This is true in some, but not in all cases, 
for a few tramways have been laid with such a foundation of 
concrete and asphalte as he recommends, and are yet “the 
or source of trouble and expense” so much complained of. 
The road at the joints is uneven, causing the unpleasant 
jolting of the omnibus; this jolting is not caused by the 
road sinking ; I have seen miles of roads that have not sunk, 
and yet the irregularities on the rails are great. 

I wonder that Mr. Livesey and other engineers engaged in 
the construction of tramways do not try some better mode of 
securing the joints of the rails than that at present in use. 
The iron system of alternate bearings will never secure the 
joints in a street tramway, as has been proved on all lines 
now laid, and how engineers could calculate on the rails 
remaining even with the present mode of fastening on the 
wooden system is to me a mystery. 

Mr. Livesey attaches much importance to a good road, but 
ignores the fact that the best road must be very soon de- 
stroyed if it is to be = at every few yards, the asphalte 
and concrete removed (never to be ), to serew up or 
fasten the rails. This is the state of things on all wooden 
systems, in which he sees no faults, and in the iron system 
which he has laid. 

In Mr. Deas’s system, alluded 
“ Glasgow T: ys,” the sleepers are continuous, and as 
they do not sink on their foundations, one feature of the 
iron system is established, but the system, like all the wooden 
ones, its faults. The sleepers being only 5 feet long, 
there are many joints and many inequalities, and being 
simple cast-iron sleepers, are not true on either line or sur- 
face; they answer for the very slow traffic at a dock, but 
would not be tolerated for a week on a mger line, and I 
am sure Mr. Livesey will be shocked to know that the 
sleeper has a bright surface of 9 inches, to add to the in- 
security of the streets. 

In conclusion I will add, it is well known that timber em- 
bedded in asphalte has a short life. I have seen flooring- 
joists completely rotten in 5 years after they were laid. 

I am, yours truly, 








to in your article on 





Pxroz. 








THE LOWE SCREW PROPELLER, 
To Tue Eprror or Exeinesrine. 

Srz,—Mr. Lloyd Wise in his recent paper _— the Patent 
Law gives as an example of a valued patent that granted to 
Mr. Griffiths for improvements in screw propellers. Perhaps 
Mr. Wise is not aware that the form of pevpeller known as 
Griffiths’ was constructed in 1838 and was tried on Her 


Majesty’s yacht Fairy, but was removed on account of the 
vibration being greater with the edges of the blade rounded 
off, than when were left broad at the periphery. There 


have been many other patents granted for cutting or round- 
ing the edges of the propeller blades, hence when the Duke 
of Somerset spoke of a patent being — for cutting off 
the edges of the wide area propeller he may not have re- 
ferred to Griffiths’ as assumed by Mr. Wise, but to one of the 
other infrin nts of Mr. T. Lowe's patent of 1838. Mr. 
this case, 

— te the point, he would not have chosen so unfortunate 
an illustration. 

Hewnietta VaNsiTrart. 








New Sourm Wass Tramway.—A i has waited 
upon the New South Wales Minister for Works to promote 
the construction of a branch railway or tramway from Bong 
Bong on the Great Southern Railway of New South Wales 


to Berrima, for the purpose of givi access to coal and shale 
mines so. ot leat . The wth of the tramway would be 
about 3 miles, and as which it would pass 
is said to be level. The is to be of 
food quality, ana eon bow We line would, 
it is save the New South Wales Government nearly 
1k. pertom. The tramway would also be of. service to the 
Fitzroy Iron Company. 
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RAILWAY WHEELS. 
To rue EpiTor or ENGINEERING. 
the editorial article in your contem- 
of the 8th of Jan i 
ler’s on the breaking of tyres 


uest the favour of 
ur journal of a few particulars on the same 


Srm,—Having read 























PRATT AND PARSON’S WHEEL-TYRE FASTENINGS, 


subject which may be interesting to railway engineers at the 
present time. The improved construction of wheels for rail- 
way rolling stock is a matter in which I have taken especial 
interest during my connexion with railways from the year 
1847 tothe present time, and the im 
fastening of the tyre to the periphery of the wheel has been 
impressed on my mind by many events that have come under 
my notice of tyres breaking and flying off the wheel, causing 
d imes leading to fatal results. The 
hich I took a special interest 
oceurred with the 5 p.m. down express train on the London 
ilway between Winchester and Bishop- 
stoke in about the year 1849, when the tyre of @ carr 
broke, flying off the wheel, and coming in contact with 
next pair of wheels, knocked them from under the carriage, 
leaving it suspended to the next i 
but although the train was travelling about 50 miles per 
hour at the time the engine-driver felt something 
wrong, and he allowed the train to come to a stand, when he 
found three of the last carriages were off the rails, but the 
passengers had not sustained any 
cases of tyres breaking under engines an 
under my notice, but such cases as the Tottenham accident, 
in which the engine-driver Rowell, with several other persons, 
were killed, and the accident on the London and South- 
ern Railway, by which the engine-driver, Henry Vine, 
lost his life (both men being my personal 
out naming more cases with which 
England are so well 


rtance of a secure 





and South-Western 


uaintances), with- 
way engineers in 
; . acquainted, show the imperative ne- 
cessity of improving the construction of wheels for railway 
xperience on English railways, the Lon- 
o Counties, and Oxford, 
Worcester, and Wolverhampton, under Messrs. John Viret 
Gooch, William Naylor, and Fred Haward, in the locomo- 
tive and carriage departments of the above-named railways, 
may entitle my remarks to some consideration. More re- 
cently in Russia, on the Nicholy Railway from 1857 to 1862, 
in the service of the American contractors for maintaining the 
rolling stock, I superintended the repairs of wheels on the 
Third Division of the above-named railway. where I witnessed 
many cases of broken tyres, sometimes two tyres broken at 
the same time under one engine during frost, which 
in January and February ranges from about;2 deg. to 
26 deg. below zero Fahrenheit, 
thermometer stood in Moscow on 
and is 13 deg. below zero to-day. It is no uncommon 
for a single jrailway here to have. more 
red tyres break under trains in one winter, 
many tyres flying off the body of the wheels, some- 
times in consequence of the tyre having been put on with ex- 
cessive I have, therefore, since about the year 
J heels, : when iding centre or 
. is comparatively unyielding, 
le a shrinkage of 1 in 1300, which is yy in. ona w 
ee semen, ele I egos found sufficien 
steel tyres vent their becoming 
have observed that tyres cannot be accurate] 
iron spoke wagon wheel on account 


at which last point the 
the 25th of last month, 
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thin unsubstantial periphery, and the tyres become loose on 
such wheels to the extent of about 20 per cent. y: in this 
country, where the road bed in winter is frozen rigid as solid 
ite, and any inequalities on the face of the rails cause 
lows which are very destructive to imperfectly constructed 
wheels. In the year 1866, in the service of Winans 
I superintended the manufacture of new wheels for all the en- 
gines of the Nicholy Railway, which wheels were fitted with 
cmeve and Vickers’ crucible steel tyres, and they 
show by their good condition at the present time 
that they were of superior design and manufacture. 
My continued experience on other railways in 
Russia, and observation how imperfectly suited 
withotand ordinary umge thie rigorous limato, 
wi ordi in this rigorous climate, 
induced me in May, 1873, in conjunction with an 
American railway engineer, to design an improved 
ae for tyres of railway wheels which, I think, 
you will agree with us as nearer perfection 
any before in use. I herewith enclose tracings 
showing how our design can be applied to engine, 
carriage, and wagon wheels of different construc- 
tion. We prefer to use a cast-iron ribbed disc or 
hollow spoke centres, and ex the tyres for 
pulling on by heating them in bciling water. We 
avoid materially weakening the periphery of spoke 
wheels by putting the rivets through across the 
face of the rim of the wheel in the strongest place 
opposite the spokes. By giving a place in your 
blige e for the above remarks you will greatly 
rs) a 





Ratitway EnGingse. 
Moscow, February 17, 1875. 


SECURING RAILWAY TYRES BY 
RIVETS. 


To THE EpiToR or ENGINEERING. 

Srz,—It ——— that a few experienced railway 
engineers still advocate the method of securing the 
tyres of passenger engine and i wheels, 
whether. of iron or steel, by rivets and bolts passing 
through at the tread. 

A few remarks on this method at the present 
time pay aes — out of place, honst it would 
a that, ere long, all tyres, of new carriages at 
ah 4 will be secured by some modification of 
Mansell’s principle,} 

Without stopping to discuss the merits of the 
various descriptions of bolts and rivets in use, 
which vary considerably in efficiency, let us take 
any of the usual methods of rivetting commonly 





adopted. 

In the great majority of cases the rivets are not inserted 
at every space between the spokes, but usually at each 
alternate space, and very often at wider intervals, according 
to the size of wheel and judgment of the engineer. 

The advocates of this system of securing tyres must assume: 
1. That the strength of the tyres is not liable to be practically 
impaired by the removal of about 18 per cent. of its section 
for the insertion of the rivet; or, 2. That any diminution of 
strength is not greater than in other methods of fastening ; 
or, 3. That any disadvantage on the score of weakness is out- 
weighed by the merits of greater simplicity, cheapness, &c. 

ow, taking the first argument, if a tyre is not practically 
weakened by a few rivet holes, it will not be further weakened 
or be more liable to break by increasing the number of rivets 
and holes, but the increased number of rivets, assuming them 
to be efficient, would have the great advantage of keeping 
the tyre closer to the rim in the event of fracture takin, g 
place, either through the hole or the entire section, and so 
materially lessen the risk of the tyre breaking up on the rail 
and leaving the wheel, oy ees not = a fracture 4 
the , being the actu: ger to against. 
it be adenitted’ that the tyre is not sundoned more liable to 
break by the nce of rivet holes, the only logical con- 
clusion is that the greater the number of efficient rivets we 
have, the safer will the tyre be. In fact the number of rivets 
to be used would only be limited by the increased cost they 
would involve. 

But leaving the consideration of cost out of the question, 
how many advocates of the system of securing tyres vy rivets 
will be found to agree with the above conclusion? Very few 
indeed, if any; then it must be allowed there is some risk in 
using the method they advocate, caused either by the rivet 
or the hole, unless other ground be taken for not i 
the number of rivets, as, for instance, that the 
thereby be rendered more liable to stretch, and work loose to 
such an extent as to render some other method of fastening 
preferable. This, however, would be simply an admission 
that their system is not only not the best, but that it is 
wrong in principle, seeing that an increase of safety could 
- be effected by a ifice of utility. ' 

it be allowed that the liability to fracture is increased by 
increasing the number of rivets, and at the same time the 
risk of the tyre leaving the wheel is thereby diminished, the 
question arises, how far should we be justified in incurring 
additional trouble and expense even with the object of avert- 
ing ? This will be answered according to individual 
judgment and experience. 
It is not the mere removal of material for the hole that 
produces weakness in a new tyre, for the section is usually 
reduced about 50 per cent. more at least before the tyre is 
Soe’ pelate canton Uh Tou toateeead nominaenone com: 
lew points causing n i to be con- 
centrated here, instead of otherwise being more or less evenly 
distributed through the whole length in a tyre of practically 
uniform section. 

It may then be argued that the greater the number of 
holes, the less will be the tension at the section through any 
a therefore the less liable will the tyre be to 

here through excessive, shrinkage. This argument 


tyres would |i 


holes. * 

It is only for the com: few tough, soft steel t 
end forth tougher weldesiom tre iis i ca bo mains 
tained by the strongest advocate of rivet-fastening that the 
tyres are not more liable to break at a hole than through the 


—— section. 
ith respect to the second and third arguments as above 
stated, the replies are obvious. 

Whatever objections may be urged 


inst multiplyi 
than | the number of rivets and bolts ieiiua Gecuh the nee] 


there can be little doubt that the number of screws, studs, or 
tap bolts used in connexion with some of the methods of se- 
oun ee en pan Se eee the holes in the tyre are 
illed only tan inch and a quarter , might in many 
cases be judiciously doubled or trebled, a view to pre- 
vent the tyre leaving the wheel in the event of fracture. 

In order to obviate the trouble and expense of tapping 
the holes in those steel tyres having outside clips, the plan is 
comin into vogue of tusming the threeds off the part of the 
bolt that enters the tyre. The bolt is thus made to act 
pcos # in ae oo play, and no doubt would be 
tolerably efficient in the case of a le fracture. Butif the 
tyre were to break in two 


laces not far apart, the efficie 

of this kind of bolt would be very doubtful ed 

To the assertion that tap bolts can have very little effect in 
keeping the on after breakia g, it may be replied that if 
they can hold the tyre a few minutes only longer than a 
mere set bolt, they are worth the ert ae they involve. 

am, Sir, yours fai! y; 

Rosset Wi1son. 
10, St. George’s-terrace, Oamp-road, Leeds. 


PERUVIAN RAILWAYS. 
To tHe Epiror or Ene@rneERING. 
S1z,—I must again ask your to occupy the 
columns of your journal to — “One who Knows the 
Country Well,” and correct him of certain errors which 


he has . 

In the of your t's letter,’ which 
are reco ed to ag aye ial have committed a 
rabid attack on the Lima Railway Company, and if I have any 
dispute with them, to go to their office settle it there. 

have no dispute at all with that company, and what I 
said concerning it in my. last letter is solely the truth. To 
try and hide their rotten state at present, would be at the 
same time. unwise and foolish, for everybody is aware of the 
chairman’s speech of July 18th, 1874, in which he confesses 
that their exclusive privilege would be at an end in 
years from that time. 

Through this, no doubt, comes the steady fall that stock is 
suffering, having gone down some two or three days ago 
from 10f to 114 each 201. share. What does this signify ? 
Is the public so ignorant not to know this fact? Certainl: 
not. But I see those same shares have again risen 11} to 12 
This kind of game we all know to be what is 
“ director’s composition ” in Stock Exchange language. 

Your correspondent commits himself in saying that not in 
England or anywhere in Europe, barriers are erected to 
arog the public from travelling in the trains without 





é 


& 


tic! 
I will ask your ndent, are not those barriers that 
are erected in Charing Cross, Victoria, Euston, Paddington, 


C 

and other stations all over England, where you have to show 
your soe, and have it marked before you can enter a 
train 

Such things as those were erected in the station at Lima, 
om as they were o~ without the consent of the authorities, 

were pulled down. Again, ur correspondent sa 

the travelling public robs the cemipangs 1." 
look into the second edition of the Patria of 


decrease 
1873. Inf 
of your readers, and to as many who may intend to 
that stock 


5 t should be aware that a contract 
i of the 


doubt would have been different. 
— I must leave “ One borteaee hey mye Ph ol 
Oyz wHo Kyows tux Countsy Berrze. 
Brighton, March, 18, 1875. 
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THE UNDERGROUND RAILWAY, NEW YORK. 
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THE ROCK TUNNELS, FOURTH AVENUE, BETWEEN 92ND AND 94TH-STREETS, 


THE UNDERGROUND RAILWAY, NEW 
YORK CITY.* 
(Continued from page 215). 
‘ eee nee peepee yg ame 
article, t 
the arch’ tarne’ while the trains were constantly passing and 


re beneath it. The centring was of itself a considerable 
work. In Fig. 17 we give an elevation of it. It consists of a 
or ribs 6 feet 6 inches apart, from side to 


side of the centre by a spliced joint, as shown in Fig. 17. This 
tie beam is placed a little above the » line. Quite close 
to the crown is also placed a straining 6 inches, le, 
sup by two inclined struts, 8 x 6 inches, single. he 
long horizontal tie beam is connected with the back by one 
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CENTRING OF THE GREAT ARCH, FOURTH AVENUE, NEAR 95TH-STREET. 


tunnel. This tunnel now forms the large central tunnel, and on 
each side of it was excavated a single tunnel. The three tunnels 
as they now exist are shown in cross section in Fig. 18. The 
two single tunnels are 18 feet high from the railroad grade to 
the top of the arched roof 18 feet 8 inches wide at the 
bottom: or, allowing 82 inches for the thickness of the two 
side li the span becomes 16 feet in the clear, and the height 
16 feet 8 The arches are semicircular. Their centres 
are 86 feet east and west trom the centre of the central tunnel. 
This latter has a span in the clear of 27 feet; and as the side 
tunnels have each a span of 16 feet, we have, for the thickness of 
the rock walls se ing the side and central tunneis, 14 feet 


NOTES FROM SOUTH YORKSHIRE. 
Suervieip, Wednesda 


sn csp 
field =pestt has reduced its prices 


Mill 
ptions of work. 





of delegates from the South Yorkshire Miners’ Association, 
and the Finance Committee of the South Yorkshire and 
North — Coalowners’ Association (Limited), was held 
at Sheffield on Monday, under the chairmanship of Mr. 
Charles Markham, president of the latter association. After 
a conciliatory discussion, which lasted some hours, it was 
mutually agreed that a reduction of 10 per cent. in the rate 
of the miners’ should bs enforced on and after the 
second pay pp pril next, no further reduction to be made 
for a period of four months. 

The Silkstone Fall Colliery Company (Limited).—The 
atinual report of the directors of the Silkstone Fall Colliery 
Company (Limited), states that there has been a loss of 

during the year. The directors state on Sy 
believed the colliery to confain the best seams of Silkstone 
coal when they invested in the concern, or they would not 
have taken a single share in it. They are now informed that 
this is hardly case, and have instituted 
Messrs. Booth and Nicholson for their ; 
m works have been closed and the surplus stock 
sold. New brick works have been erected and it is be- 
lieved, be worked profitably. 


Phaniz Bessemer Steel (Limited).—The share- 
holders of this company met specially on Friday last in order 
to consider the position of the com; s affairs, there having 
been a loss on manufacture was 


appointed to confer with the directors and to take into con- 
ion their proposition to lessen the amount of 40/. now 
paid up on each share, so as to increase the margin of un- 


called-up capital. 
Gas . 
< — weet 5000. pes annum, in face of 
borough of Leeds, at a salary A 
Smith, deceased. There 


the office. 





at Lyons for the purpose 
tna ESichts of Fourvires and the Croix-Rousse is agein 
spoken of. 
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ON THE LOAD DRAUGHT OF STEAMERS 
AND SAILING VESSELS.* 


W. W. Ruwpst1, Secretary tothe Liv: Under- 
a ae writers’ Association, Associate. ress 
Srxce 1870, when I first addressed you upon this subject, 
ublic interest in it has not abated, but seems rather to 
culminate at the present time. I offer no apology, therefore, 
for again returning to this topic and asking space for a fourth 
and final paper on load-draught. st 

My object now is to make a few additions to the history of 
the subject, to generalise, to some extent, the details I have 
already put before you, and finally to deduce from them for 

our consideration a Table of freeboard ns 
fos ancy in terms of registered tonnage, which be 
ap Ticab e to all kinds and sizes of sea-going vessels. 

Fireumstances almost compel me to reiterate what will 
become apparent to any one who will carefully go into the 
history of the subject, that the scales of freeboard which 
still govern our practice were not the result of science, were 
not originated by naval architects or shipbuilders, but came 
directly from the every-day experience of a number of 
underwriters’ surveyors, who, during many years, had been 
engaged in the surveying of the hatches and cargoes of 
inward vessels, and the stowage and loading of the outward 
bound. 

In my first paper I showed that hoot in use at Liver- 

1 about twenty ago was a sliding one, varyin 

Peording to the depth of hold of the conch Also that the 

roportion of 3 in. to the foot — for vessels of 17 ft. to 
bo . depth of hold, when “pp! ied to iron sailing vessels, 
meant cutting off a part of the vessel for spare buoyancy 
equal to 30 per cent. of the registered under deck, 
and that there was a very easy mode of ascertaining the free- 
board represented by this proportion when the registered 
particulars of the vessel were known. 

A little consideration will show that if 3in. to the foot is 
equivalent to 30 per cent. of registered tonnage for spare 
buoyancy, 2 in. to the foot must mean 20 per cent., 2} in. ‘to 
the foot 25 per cent., and so on for other percentages. Further, 
that this sliding scale, as applied to wooden vessels, did not 
favour the smaller vessels so much as at first sight might 
appear to be the case, and that as regards the larger vessels 
their relative want of strength was not unduly estimated. 
The scale, it must be remembered, is founded on an inside 
measure, while the outside measure or buoyancy 1s relatively 
much larger in the smaller than in the larger vessels. 
average sheer of the ship is also taken into account, and this 
is also —— greater in small vessels, affording 
additional proof that the sliding scale may be comparatively 
uniform when expressed in terms of buoyancy. 

Aided by this explanation, I ask you toagain look at the 
old seale for wooden ships, and the alteration which was made 
in it in 1869 to suit the ore prevailing at that time in 
Liverpool in regard to the loading of iron vessels. Please 
remark that the rule did not make, but only recorded the 
practice then prevailing, also bear in mind the relation which 
has been pointed out between the figures showing the pro- 
portion of inches per foot for freeboard, and the same figures 
as approximately indicating ye 23 of re. 

In order to compress a portion of the scales of freeboard 
into the size of an ordinary page, I omit in the following 
. — all the columns of figures except those relating to 

7 s of hold for even numbers of feet. 

e first part of the annexed synopsis shows an abstract of 
the scale in use at Liverpool to my knowledge about twenty 
years ago, and to be found in full at page of your Pro- 
ceedings for 1870. At page 46 of the same volume will also 
be found in full the scale for iron vessels, which is shown in 
abstract in the second part of the synopsis. It is a modifica- 
tion of the first part;of the Table, and was made at my request 


rather more than six years ago to —— the ice then 
approved of in Liverpool for the loading of iron sailing 
vessels. These scales, or copies of them, were the ones 


of the kind in use at the time I name. Proofs of the 1869 
reprint were sent round the country to various experts for 
their criticism, but I do not remember that any objection 
was made to them fromany quarter. - 

In 1873 the Committee of Lloyd’s Register were induced 
to move in the same direction, and in July of that year their 
chief surveyor presented to the al Commission on Un- 
seaworthy Ships which was then sitting very elaborate Tables, 
giving freeboard not only for sailing vessels, but for steamers 
also, a thing which, so far as I am aware, had not previously 
been attempted. The paper I had the honour to bring before 
you in March of that year only pro’ a mode of marking 
the sides of steamers so as to show freeboard in percentages 
of tonnage, and did not attempt to say what the percen’ 
should be. A mode of assessing the erections above the 


principal deck which I had 'previously suggested (Transac- 
tions, vol. xiv., p. 21) was ™ ically adopted by Lloyd’s 
Registry in their new scheme. 

Immediately on recei of this Table, I looked 


pt ofa copy 
out the freeboard allotted to ium vessels and selecting 
for this purpose the coefficient of fineness .67, I found the 
figures now given in the third section of the followin 
synopsis, and was gratified to observe that they were identical i 
with, or only differed to a very small extent from the Liver- 
pool scale. 

This is not only a remarkable result, it is a most im t 
one, and will no doubt be very gratifying to those say 
there is no essential difficulty in fixing a fair loadline. That 
you may fairly estimate significance of this result, I 
make the following extracts from the evidence of Mr. B. 
Martell—one of our council and chief cig Ae Rr gu 
Registry—from the Report of the Royal ission, to 
show how his Table was obtained (11203). “It was prepared 
by myself and my assistants at d’s Register” (11204). 
** We wrote to all the shipowners and shipbuilders who we 
thought could furnish us with information, and from it we 
have framed this Table, which I think would apply to all 





* Read before the Institution of Naval Architects. 





forms of ships” (11206). ‘I have made very inquiries 
to verify it by asking them (shipowners poi gr es what 
thay eonchies 0 fale Ieesbeapd ant likewise from the parti- 
culars of hundreds of ships which we have obtained. We 
have compared the freeboard obtained in this manner with the 
freeboard generally accepted, and find the result sati fe 
(11208). “The freeboard in the Table agrees with the free- 
board given ly by shipowners whom you would like 
to follow” (11209). “We have only completed it (the 
Table) this very day” (July 29th, 1873). 

This ‘evi very emphati my statement 
that freeboard is not a matter of t of ice, and 
completely proves that the practice recorded in the Li i 
scale of 1869 was essentially the same which was 
over this country in 1873 “ by shipowners whom you would 
like to follow,” as ascertained y extensive inquiries made by 
the officers of Lloyd s Kegistry during a period of six months. 
Part 3 of the psis gives in a compendious manner the 
corresponding lines from the improved Tables presented to 
this Institution by Mr. Martell last session, while Part 4 gives 
an abstract of the freeboard for medium steamers. The 
difference between the original and the amended Table for 
steamers is very small, but in that for sailing vessels it is so 
much as to call for some remark. The ex jon may 
om be found in the following words in the paper intro- 

ucing the improved freeboard Tables to this Institute: ‘“ The 
Tables already issued have been slightly modified in those 
now submitted in accordance with more matured experience 
and larger information relative to some types of vessels. It 
is, however, difficult to suppose that the practice of ship- 
owners bed ee ene Orn nS eee oe 
especially in the direction which the change in the Tables 
would indicate, and I shall presently have to suggest another 
reason for the change. 

As the scale for steamers it will be observed that it 
resembles that for sailing ships at the two extremes, and gra- 
dually differs towards the mi to the extent of 7 per cent. o! 
the vessel’s capacity, the average difference in favour of the 
steamer being about 4 per cent. My own experi rather 
o- a general ome ice in es mage oo a sizes to ae 

east 5 per cent. of capaci w i rt, 
sailing vessels of the aie kept at hold, and sp dy kinds of 
cargo steamers even more than this, but my experience is com- 
paratively local, and I cannot pretend to have made so many 
or such extensive inquiries as to the loading of steamers as 
the officials of Lloyd’s Registry, though I may possibly have 
collected as much or more information as to their forms and 
displacements. 
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comparing vessels of the same 
ifferent capacity, and for this — 
term “ fineness” ———- apply. . obvio 
double the length of a vessel, and 
depth, and though we still get the same “ capacity 
same coefficient, there is a 
It is fallacious therefore to 
of different vi 
depth into account, except to a very limited extent. For 
absolute length it makes no provision. These defects are the 
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Part 1.— Wood Sailing Vessels. 
Depth of hold in feet ise ee 10 12 14 16 18 20 22 24 26 28 
Inches per foot depth of hold for 

freeboard poe eee e.| 2.0 2.2 2.4 2.6 2.8 3.0 3.2 3.4 8.6 3.8 4.0 
Freeboard in feet and inches per Liver- 

pool scale ee wo =«eel 14 1110/26 | 80/8 83/46 |5 4/6 28723) 8 23 94 

Part 2. 

Freeboard for iron vessels in feet and 

inches Liverpool scale, 1869 w/14 1110/24 1|210/8 4;40 |4 9/5 7;66 |7 6) 86 
Inches per foot depth of hold to cor- 

respond an ove “0s o| 2.0 | 223 | 238 24 |25 | 27 | 29 | 81 | 88 | 34 3.6 

Part 3.—Iron Sailing Vessels. 
Freeboard Mr. Martell’s scale, July, 

1878, coefficient .67 ee ove} 149: | 1:10] 2 44129031] 3 53) 403) 4 915 5) 683) 7 33) 8 4h 
Freeboard Mr. Martell’s scale, March, 

1874, coefficient .67 ooo | 164/21 |28 | 325) 3 93) 443) 4113) 5 6 63) 611) 7 By 
Inches per foot depth of hold to cor- 

respond with latter ... ae oonp OS fj B60 SE] BT ee 29 | 830 | 80 | 382 | 32 3.2 

— - | ~~ ~ | ———ad 
Percen as per Table for July, 1873 22 to 27 27} to 30 30 to 32 
And for h, 1874 ooo eve 20 to 27 274 to 30 80 to 32 
Part 4.—Steamers. 

Freeboard for steamers, Mr. Martell’s ' 

scale, July, 1873, coefficient .67 ...| 144/19 | 203 | 253 | 2113) 37 | 4 23) 50%) 6 OF} 7 1) 8 3 
Freeboard for steamers, Mr. Martell’s | 

scale for March, 1874, coefficient .67| 1 45 | 1 83 | 203 | 253 | 3 04/387 | 4 23) 4111) 5 9/6 8) 79% 
Inches per foot depth of hold to cor- | 

respond with latter os RS ee ee ee 22124 125 | 2.7 | 20 | 81 3.3 
Percentages given in Table for July, ¥ 

1873 a 4 re eae . 22 to 25 26 to 273 274 to 30 =| 80 to 23 

how - —/ © ~~ S| -—SY So’ 

Percentages given in Table for March, 

1874 ... 3 ooo ete eS eee 20 to 25 26 to 273 27% to 80 30 to 33 
Difference between freeboard for sail- 

ing vessels and steamers by July 

Tables, 1873 .. ove ove ene] — OF (— 1 [—14 | — 4] —6 | — 53 | — 6b |— 43 | — 2 | — 24 | —OF 
Difference ene none = 

ing vessels and steamers by 

Tables, 1874 ... one woe ove — 2 | — 4h | — 74 | —.83]— OF | —94 |—8F |—7 | — 64 | — 68 | + 4 
Latter difference converted into per- 

—» of freeboard for sailin ing 

vesse , dis ae we} —=1L |—18 |—923 | —23 | —20 ' —20 |—143 '—103 |—84 |'—3$ | + lt 
Difference in the inches foot depth average 1 cent. of freeboard or about 4 per cent. buoyancy. 

of hold scales pb ig ose _ —2 |—Ay fim ge 5 —7,—5 | —56) — 38) — 8] —1 1 +10 

average .4 in. per foot. 
Having availed more remarkable as the author seems unconscious of them, 


a— of the valuable support which these 
new Tables of load draught give to my earlier 
i in terms of registered tonnage, I now 


expressin| in regis 
siipes © chow, and 3 trust that the author will forgive me, 
that these elaborate Tables, as a whole, are almost useless, 
the result apparently of a mi 

the small entry which 


proposals for 





» @ t as 
a near the each of the 
Steen pues, Cod watch Taow exteast in full us follows: 


me at the last meeting with not properly appre- 


lute 


Another defect w 
Mr. Martell’s evidence before the 


should be noted is that neither in 
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‘ou arrive at your load line? By obtaining approximately a 
veane of out r off in an easy manner from vessels of dif- 
dimensions an amount of spare buoyancy 
in conformity with the practice of shipowners ly of 
high standing. This is the first indication that I am aware 
of of a Table of freeboard being based on sound principles 
i ships afloat as well as ships build- 
ing.” &e. (11201). “The only novelty introduced 
isa ready means of cutting off approximately in ships, 
already built and afloat, the percentage of spare buoyanc 
desired. The mode is not strictly accurate... .”* 
I have sought is vain for this “novelty.” Could it be 
obtained it probably account for the singularly lar, 
differences between the Tables of July and those of the 
following Mareb, which are now to be brought to your notice. 
Differences indicating, not an alteration in the practice of 
shipowners, but rw new ideas on the part of the 
compilers of the Table, 

The registered ton under deck of a fine and a full 
vessel of the same length, breadth, and depth of hold will 
differ by about 16 per cent. If we, therefore, select co- 
efficients .60 and .75 to represent these extreme cases, it will 
be evident that the tonnage and carrying power of the 
latter vessel will be one-fourth more than that of the former. 
It is evident, too, if freeboard is regulated by a percentage of 
registered tonnage for buoyancy, it will also vary as these co- 
efficients vary, and that the buoyancy for coefficient .75 will 
be one-fourth more than that for .60. Now, when percentages 
of buoyancy are converted into freeboard, as is the case in 
these Tables, it is the net freeboard after an allowance has 
been made for the age yn in the sheer and round 
of deck of the. vessels. free represented by .75 
instead of being exactly one-fourth more than that for co- 
efficient .60, like the buoyancy, will, therefore, be rather more 
than — i.e., 26 per an greater. “> example = 
make this clear. Su the tonnages to be respectively 
400 tons and 500 tenn and that so much as 50 tons will in 
in each ease be represented by sheer and round of deck, this 
will leave 350 tons and 450 tons, respectively, to be repre- 
sented by table freeboard. That is, the freeboard for co- 
efficient .75 will be 28} per cent, instead of only 25 per cent. 
more than the freeboard for coefficient .60. Now this increase 
is always more than enough to counterbalance any causes of 
difference acting in the opposite direction. Cosmngeety we 
are quite safe in asserting that the differences of freeboard 
ought at least to be in proportion to the increase of tonnag 


Sea Voraeprs. 


The main deck or the deck to which full scantli 
allowance for an average amount of sheer 


TABLE vor ascertatnine THe Proportion or Reaisterep ToNNAGE WHICH SHOULD BE ALLOWED FOR Spire 
Buoyancy on Freesoarp BeLow tae Levet or THE Deck aT Srpk oF SHip aT MID-LENGTH OF VESSEL FOR ovER 


are carried is to be taken as the deck to which this Table refers. An 

round of deck is already made in this Table. If there is much more 
than the usual amount of sheer or round of deck, 1 per cent. may be allowed for each, i.¢., take one or two columns to 
the left of the one which corresponds to the proportion of the vessel’s length to depth. 


























Len of Length of For Frrst-ciass [ron STREAMERS AND First-ciass Inow Sartine VEssgLs. 
Sailing Siesmnaen. Proportion of Registered Length to Registered Depth. 
Vessels. ec e°?R “2a 2 Ss B'S 8 BV OD Om 
Feet. Feet. Proportion of Registered Tonnage for S: B of Freeboard. 
160 15 16 Por 18 19 20 21 ie 23 34 25 26 27 
180 16 17 18 19 20 21 22 23 24 25 26 27 28 
200 17 18 19 20 21 22 23 24 25 26 27 28 29 
220 18 19 20 21 22 23 24 25 26 27 28 29 30 
240 19 20 21 22 23 24 26 26 27 28 29 30 81 
100 260 20 21 22 23 24 25 26 27 28 29 30 31 32 
115 280 21 22 23 24 26 26 27 28 29 30 31 82 33 
130 300 22 23 24 25 26 27 28 29 80 31 82 33 34 
145 820 23 24 25 26 27 28 29 30 31 32 83 34 35 
160 340 24 25 26 27 28 29 30 81 32 33 34 35 36 
180 360 25 26 27 28 29 80 81 82 33 34 35 86 37 
200 380 26 27 28 29 30 31 82 33 34 35 36 37 38 
225 409 27 28 29 30 81 32 33 84 85 36 37 38 39 
250 425 28 29 80 81 32 33 34 35 36 37 38 39 40 
275 450 29 80 81 32 33 84 385 36 37 88 39 40 41 
300 475 30 81 32 33 34 35 36 37 38 39 40 41 42 
" First-class Hard wees vecttle, 
roportion o gister mgth to * 
registered depth wm " = 8 9 10 11 12 13 14 146 «616 wz ..% 
First class Soft pet — 
Proportion of registe ength to 
registered depth ~~ ™ = 8 9 10 1l 12 13 14 16 16 





+ 





in vessels of the same linear dimensions, but ng nae 
capacity. Let this test be now applied to Mr. ell’s 
Tables bor depths of hold 8 ft., 18 ft. and 28 ft. 


8 ft. Depth of Hold. 


Sailing Vessels. teamers. 
March Diffe- 


Coef- Jul March Diffe- Jul 
ficient. Table. Table. rence. Table. Table. rence. 
ft. in. ft. im, ft. in. | ft. in. ft. im. in. 
60 1 4 16 02 1 4 14 90 
3% 14 1 7 0 | 1 4 1 5 
Difference per Cent. | Difference per Cent. 
25 1} 7 Tr 6 
18 ft. Depth of Hold. 
in. ft in, ft. in.| ft. im. ft. im. in. 
-60 8 10 40 02 8 3 33 Of 
76 44 49 0 5 3105 40 
Difference per Cent. Difference per Cent. 
25 14 20 18 23 
28 ft. Depth of Hold. 
ft. im. ft. im, ft. im.) ft. in, ft. in. in. 
-60 8 7 Hi 1 Ob 8 0 i ee 
% sm 8 02 8 6 810 4 
Difference per Cent. Difference per Cent. 
25 7 20 6 19 


The differe it will be observed, are always less than 

uired by the difference of tonnage, although the March 
Table shows @ considerable improvement on that for July. 
The change cannot, I think, be fairly attributed to a large 
difference in the practice of shipowners, and the explanation 
that they arise from “more matured experience and larger 
information sepeeting some t of vessels” will — 
be accepted in any sense which is complimentary to the 
of Lloyd's os gars It really gives some support to the in- 
sinuation is only a recent importation, and 
has not yet received the attention and influence which it 


one other matter which is 
other extracts which have 
connexion which exists 


&= 


measured by inches and tenths per foot | beams. 


Iv 
in my previous 
may be so exten 
acceptable. 

Among the former I include the mode of cutting off a 
fraction of the upper part of a vessel to represent any given 
proportion of her registered tonnage. The marking amid- 
ships on the side of a vessel a scale to show spare buoyancy. 
The mode of adapting this to various types of ships. 

Among the latter are the following: In my paper for 
1873 I suggested that the percentages should be marked at 
each foot interval of a vertical scale, and I showed how this 
was to be done with a great t of t and with 
very little difficulty. Considerations which are set forth in 
my paper for 1874, and “ more matured experience” show 
me that by far the most simple plan is to mark all vessels 
with the same figures, namely, the 10, 20, and 30 per cent. 
marks only, and to indicate the 5, 15, 25, and 35 per cent. 
marks by a short horizontal line. In this form there is 
reason for believing that it will be introduced by the Board 
of Trade into the New Merchant — Amendment Acts 
Bill, in conjunction with a scale of feet for measuring free- 
board in the usual manner. I am proud to acknowledge that 
this is very much due to the publicity which my scheme has 
obtained through this Institution. 

In connexion with this percentage scale there is a moot 
point which I hope will receive a thorough discussion at the 
close of this paper. Should the percentage marks show the 
actual buoyancy of the vessel which lies between the water 
level and the surface, all fore and aft, of the principal deck? 
Or, should it represent only the buoyancy of the vessel 
between the water plane and a Hei plane at the height at 
side amidsbipe of the principal heck? ‘The term " principal ” 
deck is intended to deseri the uppermost complete deck 
which is not an awning or a epar deck. It is described in the 
new a ae Bill as the deck to which “full 
scantlings are ied.” It would be a great convenience if 
this deck in all cases were made the Act of Parliament 


, too, to think that some of the suggestions made 
ba ee still remain intact, and that others 
and improved as to be made generally 





application. The “ tonnage deck” is described as the second 
deck from below, but it varies in sister vessels according to 
the absence or presence of a “ laid deck ” on the lower tier of 
In some cases the “ tonnage deck ” actually becomes 





and as measured by nt 
; the same figures servi 77 


whole this 


form, are 





* Transactions for 1874, p. 103. 


almost epee vol. xiv. 


a spar or awning deck. 

Another point which will bear discussion is this :—Sup- 
| posing that the tage marks represent either of the 
above facts, and | 


vessel, will it not be better to move the scale bodily up the 
ship’s side a space equal to the reduction rather than to select 
a smaller “—- mark for showing the proper loading of 
the vessel? The former was advocated in my paper for 1873 
page 2). By it the percentage marks at 
‘air load draught would be more nearly the same in vessels of 
similar strength. 
Up to the present time I have dealt with the subject of my 


papers only on general grounds, as it appeared to me that in 
respect to steamers there 


of deck, 


verage 
hich make the percentages 


wance for a 

the plan w would 
"hes 
absolutely correct, 





the Table for consideration, and 
though, as far as I can ascertain, it 





“tonnage deck,” a term which is now most uncertain in its | hen ares 
| made. Thus, if the 





not as | allowances to be made for deck erections 


For second-class vessels take the second column to the right hand of that selected for first-class vessels. 
For third-class vessels take the fourth column to the right hand of that for first-class vessels. 

For composite vessels take the column next to the right of that for iron vessels according to class. 

To apply the Table to vessels with awning, or spar decks, break decks, long poops, &c., see examples. 


represents the deepest loading of those “shipowners whom 
you would like to follow.” The Table is so constructed as to 
admit of being altered to a large extent without increasing its 
size or changing its form, by a different placing or a difference 
of interval in the figures forming the first two columns. 

It will be seen by this Table which is intended for 
sea-going vessels, that the amount of buoyancy is made to 
depend not alone on tonnage but also on classification, and 
that it is made to increase both with the actual length, and 
with the relative length of the vessel as compared with her 
depth. The reasons for this arrangement are, firstly and 
chiefly, that practical men, and those who have been in 
command of long vessels, say that it is necessary to do so ; 

ly, because long vessels are not proportionately so strong 
as vessels of medium dimensions, nor are low-classed vessels 
so strong as high-classed ones. 

For steamers the Table must be entered in the column 
headed “ Length of Steamers,” on the line in which the 
figures correspond most nearly to the vessel’s registered 
length. For sailing vessels enter similarly in the column 
headed “ Length of Sailing Vessels.” The required spare 
buoyancy will be found in the column indicated by the 
figures showing the proportion of the vessel’s length to her 
depth. The proportion of length to depth for iron vessels is 
given at the top of the Table, that for wooden vessels at the 
bottom of the Table. 

To convert the proportion of spare buoyancy thus obtained 
into freeboard, as usually measured in feet and fractions of 
feet—first, divide the registered tonnage under deck by the 
registered length multiplied by four-fitths of the registered 
breadth of the vessel—this will give, in decimal parts of a 
foot, the freeboard which corresponds to 1 per cent. of the 
registered tonnage. The division need not be carried beyond 
a result of three figures. Next, multiply the figures thus 
obtained by the figures in the Table which stand opposite to 
the vessel’s length, and which are also in a line with the 
figures corresponding most nearly to the proportion of the 
length to depth of the vessel. 

accuracy is wanted an interpolation may be 
paste of Tp to depth is 12.6, 
instead of taking the figures under 13 depths for the multi- 
plier, the figures under 12 depths may be taken with the 
addition of .6. Again, if the vessel has very much “spread” 
or very much “tumble home” aloft, the column to the right 
or the column to the left of the ordinary one may be selected, 
but, as a matter of fact, ships have about the same displace- 
ment per foot of depth for that part of the vessel which is 
usually above water. This precaution will, therefore, be 
seldom needed. 7 

The examples given at the commencement of the following 

page will show the ease with which the Table is applied to 
ush-decked vessels when their class and their registry par- 
ticulars are known. 

These examples will show that for flush-decked classed 
vessels there is no difficulty in at once applying the Table ; but 
the registry books give no indication oF the strength of deck 
erections which is sufficient for the application of the Table. 
to them. It is well known, for instance, that the term 
“awning deck,” used by one registry, is applied in many 
cases to decks which are stronger than those termed “ spar 
decks” by other registries. It is also known that such 
erections as break decks, poops, raised fore decks, &c., 
have very different degrees of strength in different vessels. 
Again, may be erections which measure largely for 
tonnege and have openings in them which render them use- 


less fi . i that any 
ess for buo: ence it becomes to tank 


fairly | only after actual inspection, and by competent experts. 
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Registered 
Kind of Vessel. 7 
3 
. 1.—Tron sailing ship, first class bet 0 
Hq 2.—Iron sailing ship, first class oe 1230 
No. 3.—Iron screw steamer, first class ‘am 740 
No. 4.—Iron screw steamer, first class as 1554 
No. 5.—lIron screw steamer, first class os 2048 
Upper deck tonnage eee 730 
No. 6.—No. 5 as a three-decked vessel at 2778 


Example No. 1. 
165 length of vessel to nearest foot. 
22.2—27.8—5.6=breadth of vessel, less one-fifth. 
330 
330 
330 


3663.0 ) 510.0 tonnage (.139 of a foot equal to 1 per cent. of buoyancy. 
3663 


26 Table number 


. Buoyancy 
Registered Proportion Mask per Wessbourd 
Dimensions. : D ~ Table for in Feet. 
0 Lopth. «Fairly laden.” 
165.4 27.8 x17.5 9.5 26 3.54=3 6 
232 X<36.6Xx22.5 10.8 29 6 42=—5 5 
249.9x380 x17 14.7 26 3.20=3 2 
300 x35 x22 13.6 29 §.37=5 4 
360 x37.5x22.6 15.9 33 6.27=6 3 
Upper deck 7.4 
30.0 12.0 29 7.45=7 5} 


Example No. 2. 


232 
29.2=36.5 — 7.3 
464 
2088 
464 


6774.4) 12800( —.185 
6774 29.3 


1437 Fs, one ‘des 
= par 6419 1665 
338 3.514=3 ft. 6 in. freeboard. —- 370 
330 107 _—_— 
na 6.4205=5 ft. 5 in. 
8 
Example No. 3. Example No. 4. Example No. 5. Example No. 6. 
250 
=30—6 
om ro 300 360 360 
1000 28=35—7 30=37.5—7.5 30=37.5—7.5 
jo 8400 ) 1554 ( 185 10,800) 2048( 1 10,800 )2778( .257 
6000 ) 740 84 29 108 33 216 29 
128 714 (1665 968 87 618 2313 
26 672 370 57 640 614 
738 ~ 42 5.365=5 ft. 4in. 6.27=6 ft. 3in. 78 7.453=7 ft. 54 in. 
246 


3.198=3 ft. 2 in. 


The allowances adopted in the foregoing examples are to 
be supposed as sanctioned by experts. Let the first example 
be No. 1, as above, with the addition of a long half poop 
containing 46 register tons, and of such strength that every 
2 tons in the poop are considered to be equal to 1 ton under 
the main deck. Te will thus have 23 tons to be allowed for. 
Now, Example No. 1 shows that each foot of freeboard is 


represented by 37 tons (i.e., esac consequently, © = 62 


parts of a foot, and this divided by .139 gives the equivalent 
as 4 a cent. of spare buoyancy. So that, instead of 26, as 
per Table, the percentage number will be 26—4, or 22. In- 
stead of changing the percentage number in this way it may 
be preferred to retain the Table number, and to move up the 
marks and figures on the ship’s side by .62 parts of a foot. 
Again, take Example No. 5 as a spar-d ship, every 
10 tons under the spar deck being considered as equal to 
4 tons under the main deck. Then 730 x.4=292 tons for 


which allowance is to be made; and oe = 108, the 


number of register tons to each foot of spare buoyancy. 


292 2.7 
Then, —-= 2. = 214 4 . 
en, 08 2.7 ft. and 9 per cent. of buoyancy 
Therefore, instead of 29, as per Table, for a flush deck ship, 
we obtain 29 —-14—=16 as indicating the percentage mark for 
“fairly laden” in No. 5, asa spar-decked vessel. Or, as in 
the previous case, it may be preferred to move the Table 
figures a space of 2.7 ft. further y the ship’s side. 

An incidental advantage in the use of these pensoniege 
marks is the fact that two of these marks co ly indicate 
the difference between the freeboard of a loaded vessel in 
fresh and in salt water. 

_We now ws pre a ve of the subject which has been much 
¢ , and is yet I fear very much misunderstood. What 
is a fair and _ load line? This topic is quite distinct 
from that which we have hitherto considered. What is 
meant by a “ compulsory load line,” and what is meant by a 
‘* hard and fast” load line? The former term only applies, 
correctly and completely, to a line beyond which an owner 
should not underany circumstances, however urgent or proper, 
be allowed to load his ship. The latter term only properly 
applies to one which would mark all vessels alike irrespective 
of form, strength, proportion, cargo, season, or employment. 
Both these are, 1 think, very properly objected to, and b 
none more strongly — by members of this i rn 
sympathised very much with our right honourable president 
when last year he d so reluctant to give up that which 
he felt would tend to prevent loss of life at sea, and I feel 
bound to say, as the result of the attention I have given to 
this subject, if there exists a general feeling in favour of 
fixing a fair and reasonable load line for all sea-going vessels, 
I am of opinion that such a line may be found, and that to 
it neither the terms compulsory or hard and fast need be 





— 

uch a line I pro to find by the use of the precedin 

Table, or by some Recitesinass hon it if it is unable to 

stand the kind criticism which I have freely applied to Mr. 
8 proposals, 

There never has been much difficulty in fixing a fair 
load draught for first-class vessels of medium proportions 
for average weather, and with suitable cargoes. isputes 
have arisen as to the deviations from it which would apply to 





finer and to fuller vessels, to second and third-class vessels, 
and to vessels of no class under the same circumstances. 

The scheme I prapeee is founded on classification by Lloyd’s, 
by the Liverpool Registry, or by the Board of Trade, oak on 
marking on the sides of ships a scale showing percentages of 
registered tonnage under deck. The selection of the per- 
centage marks which indicate a fair load draught and a “ too 
deep ” load draught is also proposed, but it is not intended that 
this shall preclude a shipowner from sending his ship to sea 
loaded to any depth he may think proper. 

In fixing a “ too deep” draught for legal purposes, this mode 
of marking a ship is specially important, as it allows different 
kinds and sizes of ships to be easily and fairly dealt with on 
the same general principle. The utility, not to say the 
necessity, for a mark of this kind may be illustrated in this 
> A vessel very deeply laden in the opinion of her crew 
and of many disinterested persons sails and soon returns to 
port again, and there is a rumour that she is leaky. The 
crew say that she is unseaworthy, and refuse to proceed. 
The underwriters find that for an ordinary premium they 
have taken a more than ordinary risk. The magistrate, before 
whom the crew is taken, is assured by the captain that the 
vessel makes no unusual quantity of water, and has sailed 
more deeply laden on former occasions ; several other captains 
support their comrade by saying that in their opinion the 
vessel is not too deep. The crew have the option to 
return to the vessel or go to prison for a month. e crew 
feel that they have not had justice, and the underwriters 
mentally determine not to insure the vessel again unless she 
is lo under the inspection and to the satisfaction of their 
surveyors. Take ano case. It is getting to the end of 
the season, and the last steamers are about to sail for the 
Baltic. Shippers are anxious to get their goods forward, and 
the steamship owners find that they must either disoblige 
their friends or load their steamers much more deeply than 
usual. The owners know that the risk will be greater, and 
that the vessels will take two or three days longer on the 
voyage, but they will get more freight, they are also their 
own underwriters to a large extent, and they determine to 
run the risk. But what of the other underwriters on the 
ship and cargo, and what of the crew? Are they ouneeting 

ies? Are not the former entitled to more premium 
Are not the latter entitled to more pay or to be allowed to 
leave the vessel without the unpleasant alternative of a 
month in prison ? 

The remedy offered will still allow the shipowner to load 
as deeply as exigencies of his business may require, only 
it makes him subject to a special engagement with his crew 
when his vessel is loaded beyond certain well defined limits. 
It relieves the magistrate from the need of weighing con- 
flicting technical evidence when questions of overloading are 
before him. It relieves the Board of from the con- 
sideration of all questions of unseaworthiness which depend on 
load draught, and relieves them also of their present doubts 
whether, in fairness, they ought not to have prevented certain 
vessels from sailing. 

The limits of load draught for this purpose can be easily and 

stematically defined, if the legislature will decide :—(1.) 

hat all vessels shall be marked so as to show percentages of 
buoyancy, in terms of registered tonnage. (2.) Thata certain 
percentage mark, selected Ny pecenions authorities, be taken 
as a fair load draught. (3 ) t vessels showing five per cent. 
of registered 5% less buoyancy than this, for technical or 
legal purposes, be deemed “ too deeply laden.” 





Fig. 1.—Representation of part of the side of a vesse] with per- 
centage marks, and showing 4ft. Gin. of freeboard when fairly 
laden, and 8 ft. 8in. of freeboard when too deeply laden, 


Bulwark .........000ss0seeees 


Line of deck .,,....esce000: 


Too deep line .........00 


Fair load line ............ 





Fic. 2.—Part of the side of a small vessel showing 24 in. of free- 
— when fairly laden, and 18in, of freeboard when too deeply 
en, 


BUDWAEKE cccces ccsecoceseed 


Line of deck ...sesssoee 


Too deep line ..,,,,+000 


Fair load line.....,...00« 





Fa. 3.—Representation of part of the side of a vessel with per- 
centage marks, and showing 4 ft. 6 in. of freeboard when fairly 
laden, and 3 ft. 8 in, of freeboard when too deeply laden, 


Bulwark  cccccossscceeee 
















Line of deck,,,.....0+0000 


Too deep line .,.,., 


Fair load line.,.......... 


Fia. 4.—Part of the side of a small vessel showing 24 in. of free- 
board when fairly laden, and 18 in. when too deeply laden. 


Bulwark .issosssccssesees 


Line of deck ...,...\.se0-00 


Too deep TiN ssseveseeees 
Fair load line .,.,,,0+.. 


all cee thas 
fix upon a fair and reasonable percen' of 


a 
b meaty ve Raper en a ae A owners to do 60. 
If the owners decline or nagiect do this, the officers of the 


Lioyd’s and the Liverpool ies of Shipping have full 
ass, and in 


TT aS A a a See R ee 
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Board of Trade should, after sussilicmetention of the con- | each; and I beg to call serious attention to the Bill itself, seh eaeg etepnt ty elt nations, oven ty tiny tates 


which they might 
reasonable amount of spare 


be asked, why indicate a fair and reasonable per- 
b point, five cent. 
reasons for this have 
been given ; is the facility it affords 
description and for calling things by their right 
In the large seaports it is a matter of common 
that while certain owners load their ships fairly, 
ly load them very deeply— 

ly. To accurately de how a 
I would a name to each of the five per- 
which re ts “fairly 
successively “ fully laden,” 
“very fully laden,” “deeply laden,” “ very deeply laden,” 


already in use, and w 


(pe wn hy apeery 
if reduced to its most simple form, proposes to 
the sides of each ship a mark showing vertically a 
per cent. of the ves- 
. The bottom of the 
the top of the mark to in- 
: size and position of 
experts acting under an ac- 
; he Board of Trade. 
A mark, it = be con- 
to five cent. of buoyancy 
per erat below it, so as pe a 
” w 


it 


: 
: 
Fs 


St 
Hie 
i 


A 
: 


8 and 4 will proba- 


diameter, by intervals of one tenth of 
a — might be strongly made of sheet-iron, with 
white ename of these regular sizes, at probably less 
cost than that of measuring off and painting them ona ship’s 
side, and thus the work of the rs or officers appointed 
for this duty would y= 4 be to say which of the szes 
would be the proper one each ship, and to indicate the 
spot on the ship's side where it should be fixed. 
_It must not be sup 


not differ by ‘more than one 

the i to the vessel, 
and if the middle of the disc was correctly p , the top or 
bottom will evidently be only one fortieth of a foot out of 


Such a scheme for a load line as now proposed, though not 
, would do much towards forming and education 
pinion on this subject, and to public opinion we 
alike bow. It would also be a great assistance to the ship- 
a foreign port, to take com- 
ps he had never before seen, 
ity of construction which he had 


or 
no means of iy estimating. It would assist him also 
when by an owner or agent to load beyond what he 
ta proper limit, by the remark that other captains 


that other owners were earning 
vessel of the same size. indirect 
formation of this public opinion 
influence it would have on the 
property at sea would no doubt be very 


F 


would only stop at “too deep” loading, 
ye are few — — than — 
a large vessel com’ to era long voyage, fu 

laden with the riches of cntomninen To light! load & 
papers Na when there are the means of fully loading her 
is really a waste of the commonwealth. 





SHIPPING LEGISLATION.* 
On Imperial Legislation as it Affects Naval Construction 
and the English ao hont Navy. 
By Jouy Scorr Russstt, F.RS., Vice- ident. 
Tue Queen’s Speech at the opening of Parliament has 
legi on the Mercantile Marine of England. 
mmand, has pre- 





i 


the Institution of Naval Architects. 


ell | old custom and evil tradition, that we still suffer 
what we still call builder’s tonnage is a relic of that old super- | deeds, 





which has been introduced into the Commons by Sir Charles 
Adderly, and to point out that we are not to form any con- 
clusion as to that Bill becoming law; but must bear seriously 
in mind that the motion of members of the legislature ma 
entirely transform that measure before it becomes law. 
believe it has been already transformed. 

The objects of legislation have been and may be such as to 
affect and regulate directly or indirectly the dimensions, pro- 

i form and structure, and therefore the seaworthi- 

ep nn tan, te 

1. Length and Bread ipping laws, years ago, 
gave strong inducements to bui and owning bad ships, 
well worthy of the name of coffins. This they did by practi- 
cally placing a hea ty on a ship with adequate beam 
for standing up, an ty premium for ships that 
were crank and liable to upset. ith many old friends of 
mine I long worked hard to get this law “abolished . After long, 
painful struggles we got rid of it. Senge So ee of 

m it, 


stition, and where crank ships are still built it is that tradi- 
tion which builds them. 

The traditional limitation of the beam and stability ofa 
ship having been got rid of by our modern or Moorson’s law 
of tonnage, a new proposal has now been made by eminent 
men to _— a legal limit on the length of ships—saying 
that the length ofa ship shall be within some fixed propor- 
tion of its breadth. I beg to call the serious attention of this 
ee to that point; it is not proposed in the Bill, but it is 
planned by legislators. : 

The question I put to this qostion is, Do you think some 
fixed proportion of length to breadth decides the seaworthi- 
ness or unseaworthiness of a ship? May not a well formed 
pany ea eae a shorter; I mean a better sea 


admitting that an ill-proportioned, 
mi have her weakness much increased, 
her cianditinnn exaggerated, and her ble- 
ness in a sea-way aggravated by mere drawing out of her 
length. That, however, is not the question for practical dis- 
cussion. The vital question is this—may not the practical 
case of a vessel destined for given service, being rendered 
better suited for the wants of that service if of a given length 
and breadth; may not that case be met by giving « long 
ship certain forms, proportions, provisions, and qualities, 

so making her as good a ship at sea as a shorter but less ser- 
viceable ship? The answer, I trust, is that all capable ship- 
builders know how to modify the shape, structure, and dis- 
position of parts in a ship, so as to render the long ship as 
entirely seaworthy as an ordinary shorter ship. Of course 
it implies that the shorter ship shall considerably differ in 
several ways from the longer one. The question how, is for 
us shipbuilders? I need not here now argue the question. I 
leave it to you! 

2. I next call your attention to Builders’ Tonnage Law. 
It is a relic of the It isall wrong. It means nothing. 
It means much. It is virtually a penalty on giving a ship 
sufficient beam at the lead line. It tends to make a heavy- 
rolling, overladen, _- , upsetting, bad ship. It has 
but one good point—i that be one. It helps a sharp builder 
to cheat an ignorant shipowner. It helps a —_ ipowner 
to get the better of a screwing builder. Where bot are sharp, 
each tries to use the clause to get an advantage, and the 
result is often a bad ship. 

The reason of the of the builders’ tonnage law is 
this:—That a sharp builder will build you a cheaper (to him) 
and less profitable (to you) ship at given cost to himself, than 
you desire to have expect to have, and yet it will be true 
to builders’ tonnage. It will have less buoyancy, less carry- 
ing power, less stability, less cargo than intended, yet it will 
be paid for on the scale of a better ship. 

t g , therefore, as a test of price is an error, 
and in policy a blunder. The real elements of cost in the 
construction of a ship are not mainly dependent on absolute 
po ga law of builders’ tonnage makes beam nearly 
eve: g- 

ruling element of capacity or cargo-carryi wer in 
a ship's dimensions is:—1. The gutire geth of pts amid- 
— 2. Her length. 3. Shape. 

f you ask me, what law of for price, or builders’ 
measurement, will come nearest truth, do jastice to 
builder and buyer, and make the best ship makeable for given 
cost? I give the following :— 

Take as length, the present builders’ length ; take as beam, 
two-sevenths of the midship girth ; as depth, one-seventh ; 
and then the common formula will give builders’ tonnsge 

uite true and fair. It will encourage more beam, better 
ape, and better qualities. 
details of this I need not give. All I have to say is 
that I can give you a much better, seaworthy, durable, and 
profitable ship one way than the other. I also say that a 
good ship would in that case be as profitable to the builders 
as the bad, and the shipowner would not be driven by greed 
to order a bad ship. In short, the price paid weal bear 
_ roportion to cost. With this law, wall-sided, square 
ilged, flat-floored shen, econk: and heavy vollens, weal dis- 
appear. 
¢ must be understood that I am 
modern 


speaking now of large 
and costly ships of best construction of iron, with 
iron deck and all the modern improvements; for-common 
made ships the law does little harm, and would not be worth 
the trouble of change. 

The conclusion you will draw from all this is probably that 
for the buildirg of ms we do not see that legislation is 
likely to be useful. at the legislation of Lloyd’s is 

— ly most useful, and should not be changed Ly legis- 

3. The tonnage sum enuaions epiaies te o8 yen bees, 
the law which affects the merchant employment of ships, the 
tonnage aese— 

This, we are glad to 
no one need complain, 


t? 
I i nkl 
~ pe Ay | 





cost of freights, and the shipping taxes and 
in other words, unenalily tae ‘ 
know, is now so exact and so just that 


and | they seem toerr. But also no one ap 





4. The next rules or laws of merchant shipping at which 
we arrive are a curious example of the self-made legislation 
for which our tors were fi t we Lloyd’s 
Rules, or Lloyd’s Committee of Legislation, is what we ma: 
call old custom or self-made law. We all obey it; we all 
think it for our good ; we find fault with it as Englishmen do 
with everything, and we cling to it and obey it; we feel that 
AY law because it is just; we feel free to reject it if we 

e. 

It has been proposed by some legislators that instead cf 
being guided by Llioyd’s Rules in the details of ship con- 
struction and ship’s condition, the whole laws of ship con- 
struction and condition should be handed over to the Board 
of Trade, or some other branch of Government. Such pro- 
position is so grave as to demand serious attention. 

No man knows the faults of Lloyd’s Registration better 
than I do; none has more strongly objected to them where 

preciates their good 
their character, and their high qualifications 
more than Ido. I should therefore do all in my power to 
give more and more influence and authority to Lloyd’s Com- 
mittee for the classification and registration of ships 
according to their merits, and for the examination and 
record of their condition and seaworthiness. 

All I now say, then, is that I think their laws admirable, 
but they should be constantly revised; that they should 
provide for and favour every improvement, even in advance 
of their own laws ; that if legi n could add to their power 
and extend their influence or increase their executive strength, 
it should do so. But I should not interfere with them by 
legislation, unless they themselves wanted it and asked it. 

5. Legislation and the action of the Government may be 
usefully employed in one way :—For the public interest and 
the public security, the executive should obtain and register, 
for public use, all knowledge of the actual condition of the 
merchant fleet, and all facts concerning its seaworthiness and 
safety of life. 

But a marked line must be drawn between Government 
registration of facts and Government interference in business. 
The one should be encouraged, the other interdicted. It may 
arrest crime, it may punish crime; but the people must be 
left quite free to do their own work their own way, on their 
own untrammelled responsibility. No Government should 
have power to say to a man, “ Stand by! I know your busi- 
ness better than you ; let me do it!” 

The full responsibility, then, of the shipbuilder must rest 
on himself alone ; full responsibility of the ship must lie 
with her husband or owner; the full responsibility of the 
navigation must rest with the captain. The possession and 
registration of knowledge for the public good is, however, a 
manifest and inevitable duty of Government. Government 
should obtain and register the dimensions, tonnage, and cha- 
racter of all British ship ; should carefully watch and record 
their condition, and furnish all useful information thereon. 
It should abstain from all active interference except the 
prevention of harm or crime. 

6. What then, are the facts concerning a ship, the know- 
ledge and registration of which will promote the public good, 
if done by Government ? 

I.—A complete record of shipping of the British mer- 
cantile navy, comprising : 
% ne certificates. 
. Owners’ registry. 
3. Plans of _" 
4. Structure of ship. 
Records of ship’s work, or log book. 
7 
I 





. Records of ship’s seaworthy condition on each voyage, 
sailing and arriving. 

. Lloyd's a wg 

I.—A complete certificate and record of seamen, officers, 
and captains, certifying their apprenticeship, educa- 
tion, and training, the ships they have sailed, the 
voyages they have made; in all cases registerin 
facts, not giving opinions. The certificate of eac 

» man to haye as part of it this record in full or in 

summary. 

IIL.—In cases of harm, or crime, or to public 
well-being, no department of the Executive Govern- 
ment s have power to do more than to inquire 
and give information to a — prosecutor, who shall 
be empowered to enforce common laws on the 
wrong-doer. 

7. In addition to the records of seamen, officers, and cap- 
tains, Government may and should provide institutions for 
the rearing, education, and training of the seafaring com- 
munity, so as both to aid and extend the navigation, com- 
merce, and trade of the country, and an organisation 
competent to the defence of the British ¥ Tnote. This implies 
training ships, naval schools, sailor apprenticeships, and 
colleges for naval science and practical navigation. 
al ero ne phe ma uire so mat Senet knowledge 

experience a speci vernment - 
tion E required (OR for ae Whether the 
the merchant fleet should 


whole questions of (the affairs of) 

remain in the hands of the Custom House, or of the Board of 
Trade, or should be transferred to a i nent of 
mercantile marine is a question frequently put. That is more 
for the Government iteulf to settle than for us outeiders even 
to dx a What I do venture to suggest is, that the whole 
legislative counsel and executive action so im- 


portant a national interest as ‘the merchant fleet of England, 
should be placed exclusively in the hands of the most able, 
competent, and experi men of selected for 
but dioult cobjese. tah wth cock hese afm Seat 
ut di it subject. I think it is general opinion o 

best men in t of this subject, that these 
in the hands of those most 
isely with them. Fitter men are even 


9. International laws of merchant ships must be made and 
executed by the intervention of Government. Unity of lights, 
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unity of rules of the road at sea ; harbour, canal, and channel 
regulations—all should be and must be arranged between 
Governments—by international commissioners, ambassadors, 
consuls, Where danger and destruction arise from inier- 
national misunderstandings, the Government departments 
are entirely responsible; several such misunderstandings at 
present exist. 

10. Compulsory external marking of ships with what is 
called a load line, has been often proposed and much discussed 
here, so that I need say little on that point. That the pro- 
portion of bulk of a ship, in the water and out of it, has 
much to do with her seaworthiness is certain. It is equally 
certsin that they will vary in different proportions and con- 
ditions of ship. It is equally sure that what is safe for one 
voyage may be unsafe for another. The captain and the 
owner's experience can alone judge this point for each special 


care. 

I have long desired and recommended the visible marking 
of a load line on all ships. I still commend and wish to en- 
force the clear marking and showing of light and load 
draught, and displacement, on a drawing of the ship carried 
in the ship’s papers. I should like to see the side of every 
ship painted light up to this load line and dark above. But 
I do not think as some do, as perhaps I may have done, that 
this line shou'd be made compulsory, so that an owner or 
captain knowing his own ship to be safe for a given voyage 
on a deeper line, should be prohibited on his own responsi- 
bility from using it. I recommend, therefore, that the re- 
cording and visible marking of a load line be compulsory, but 
that the practical use of it be left discretionary. 

The line to be marked should be that which, according to 
the ship’s ry leaves, say, one-fifth of the capacity of the 
- above the line, with possibly, this provision that water- 
tigt t os above the main deck shall count for half 
their . 


Summary. 

As regards ships and shipbuilders, my opinions are as 
follows : 

The law and custom of shipbuilders’ tonnage should be 
altered, so as to substitute girth for beam. 

All British ships should have their strength, atructure, 
capacity, and qualities certified, registered, and placed on the 
ship’s papers. 

As regards ships and shipowners, there should be registers 
and records kept of the condition, lading, ballasting, free- 
board, draught, and trim of every ship, on each voyage on 
sailing and arriving; but the full responsibility of these 
should rest only on the responsible owner. 

As regards shipowners and British subjects, there should 
be one registered owner, to act as responsible ship’s husband ; 
there should be an official, of high standing, as public pro- 
secutor for the case of loss of life. The common Jaw of the 
land is sufficient for public protection against shipowners, as 
against any other carrier of goods and passengers. 

As regards British commerce and public interests, the 
education, training, discipline, and well-being of the sea- 
faring class has become a question of pressing national 
interest, both as regards seamen and officers—both with re- 
ference to merchandise and war; records and registers of 
able seamen and —— officers and captains are now of 
equal importance with registration and records of ships. 








THE MECHANICAL PROPERTIES OF 
AMERICAN CAR WHEEL IRONS. 

Mrz. W. E. Parreines, who is at present engaged in com- 
piling and editing a dictionary of technical terms used in 
car Guilding for the Master Car Builders’ Association, has 
lately conducted a series of experiments, with one of Pro- 
fessor R. H. Thurston’s autographic testing machines, upon 
American car wheel irons. The subject of car wheels, their 
mileage, breakage, &c., has been extensively discussed by 
the association, and the car wheel manufacturers have taken 
a great deal of interest in the matter, not only contributing 
specimens of iron to be tested, but many of them have been 
present at the meetings in person, and given a great deal of 
information upon the subject. 

The brands of iron from which American car wheels are made 
have bad for many years a reputation almost world wide. 
These irons are, many of them, the same as those used by 
the Government for its cast guns, and as gun metals have 
shown a very high tensile strength, the properties of the same 
irons, when made up into car wheels, are equally remarkable, 
though not perhaps as well known. In general, a car wheel 
in service is characterised by a very soft and tough centre, 
while the * tread” (the part bearing on the rail) is chilled so 
hard that a tool will not touch it. Their endurance is also 
very remarkable, the general average of mileage on pas- 
senger and engine wheels being between 60,000 and 60,000 
miles, according to the diameters, while in the freight 
pag there are cases where they have run above 252,000 

es. 

The metals from which these wheels are made had often 
been tested in the pig, but we believe that car wheels them- 
selves had never received any accurate determination of their 
qualities. To do this was exceedingly important, and the 
presence of the testing machine at the rooms, together with 
the fact that the subject of wheels was under discussion, made 
the opportunity an unusually favourable one, and Mr. Part- 
ridge has pursued the investigation with patience and care. 
As we have been accorded the privilege of examining the 
records of the tests, we find in them much that will interest 
our ers. 
We should hardly be correct in saying that car wheels had 
not been tested at all, for foundry managers are in the habit 
of testing their wheels by striking with a sledge—the wheel 
that bears the greatest number of blows with the sledge being, 
of course, the strongest wheel. As might be supposed, this 
very crude method would hardly give an accurate measure 
of the resistance of the wheel, and where different men were 
engaged in striking the element of individual strength enters 
asa factor into the result of the test. Now and then makers 
of wheels had their irons tested for the tensile strength, but, as 





we have said, there was nothing of a definite nature bearing 
upon car wheel iron after if been manufactured. One of 
the first samples tested at the rooms was a well-known 
iron, such as is usually used in car wheel mixtures, The 
tensile strength ran up to 31,0001b. per square inch, a sur- 
rising figure, and was for the moment scarcely credited. 
e next sample tested, however, went still higher before 
breaking, reaching 36,000 Ib. per square inch. Neither Pro- 
fessor Thurston nor Mr. Partridge could at first credit these 
figures, as there was scarcely a record at hand in which they 
had been reached, and but one in which they had been ex- 
ceeded by a cast metal which showed any ductility. The 
limits of elasticity, as indicated by the strain diagrams, was 
also very high, 20,0001b. and 24,000 lb. per square inch. 
Below we give a Table of the metals tested in this lot, which 
were peculiarly interesting : 
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eS | $21 828 |e88] ¢ 
23 | ge fs | 33: 
Mark E 3 | sp 5 oe £ 58 - 
p | = C} 2 
a Pa | sa Bas 
P.S. —_...| 20,200 | 31,200 | 0.0033; | 0.998 | 68.06 
P.R .-| 24,000 | 86,800 | 0.0017 | 0.998 | 41.71 
CL | ve | 20,200 | 0.0009 | 0.999 | 12.00 
0 _...| 9,600 | 23,200 | 0.0015 | 0.998 | 28.09 
1 _...| 10,400 | 14,400 | 0.9065 | 0.994 | 62.40 
2 «| 10,400 | 15,200 0.0040 0.996 40.53 
3 .. | 10,400 | 16,800 | 0.0038 | 0.996 | 41.44 














The samples marked P. 8. and P. R. were two well-known 
brands of American charcoal irons, P. 8. being a No. 3 pig, 
and P.R.a No. 4 pig. The tensile strain of the specimen 
P. R. (No. 4 pig) was very high indeed. At some subsequent 
tests, mixtures of theese irons in equal proportions showed less 
strength but a very remarkable degree of ductility. 

The next sample, C. I., was from a mixture of one-half 
Scotch pig and one-half good anthracite iron. The ultimate 
strength amounts to only 20,200 1b. per square inch. It was 
scarcely possible to say whether a limit of elasticity was ex- 
hibited by the diagram, which consisted of a straight line 
rising without a curve to the point of greatest strain, and then 
snapping after a small twist, the strain falling at once after 
passing the maximum. This mixture would be comparatively 
worthless for car wheels, being altogether too brittle. Speci- 
men 0 was an ordinary mixed car wheel iron from a small 
testing cupola. This piece exhibits very plainly the fact that 
the small cupolas do not produce as fine a quality of metal as 
the larger ones, and that no furnace can produce the best re- 
sults in car wheels when crowded to its utmost. 

Nos. 1, 2, and 3 were all from the same mixture of one-half 
each of P. S.and P. R. They were samples from 12 tons of 
molten iron at different stages of casting. Taken from the 
bottom (No. 1), middle (No. 2), and top (No. 3), of the reser- 
voir. These three were placed in the hubs of the wheels, 
went into the annealing pits, and remained in the hubs during 
the process of annealing. They probably lost some of their 
strength from being annealed more than was necessary, 
owing to their small size. 

In appearance the strain diagrams of these three pieces 
strongly resemble those of wrought iron, only smaller in ex- 
tent. The line rises rapidly up to the elastic limit, showing 

reat stiffness. It then turns off suddenly, rising but slowly, 

ut showing great ductility, the torsional angle rapidly in- 
creasing without a great increase of the resistance. The 
final parting of the metal does not take place until after 
the greatest tensile strain has been reached, and the line has 
commenced to droop, a still further resemblance to wrought 
irons. The ultimate resistance does not rise very high, but 
the great ductility and comparatively high elastic limit makes 
the resilience of the pieces very t, being respectively 
62.40, 40.53, and 41.44; showing that these irons, if strong 
enough to bear their load, would be on account of their 
ductility most admirably adapted to the work to which they 
are put, exceeding greatly in value the stronger but lees 
ductile metals. One of the specimens sustained a twist of 
21 deg., another 16 deg., and the last about the same. 
These figures are very large compared with sample C. l., 
Scotch pig and anthracite, which had received only a twist of 
8 deg. at the moment of rupture. 

The next Table gives results obtained from oe a lot of 
samples made direct from new wheels. They were furnished 
by the superintendent of one of our largest railway car shops. 
He selected a number of new wheels at random from the 
stock at the shop, had them broken up and test pieces made 
from the metal at the hubs. These were quite as remarkable 
as those previously mentioned, and in some respects even 
moreso. They were certainly more satisfactory, as the metal 
had received the proper treatment. It is, in fact, precisely 
that which it would have received had it been going into 
actual service : 


Tests of Samples of Cast Iron taken from the Hubs of 
Wheels. 
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1 es} 14,400 | 26,400 | 0.0018 1 0 82.00 
2 «-| 11,200 | 20,200 | 0.0017 10 30 22. 
4 «| 11,200 | 20,200 | 0.0034 15 O 43.6 
5 «.| 18,200 | 25,600 | 0.0078 29 #O 138. 
6 sé A 18,400 | 0.0016 10 30 20. 
10 —...|_ 9,600 | 26,000 | 00016 | 30 0 | 2 














The character of these metals seems most extraordinary. 


When the test piece marked No. 5 in the last Table was put 
into the machine, both Mr. Partridge and the man who was 
olin Yael is oes wooaghs oon, the Siaguea dioplaping ts very 
sion it was wrought iron, i i in 
many respects the characteristics of Micon.” A well 
defined limit of elasticity appeared at 13,000 lb. or 14,000 1b. 
per square i and then the pencil moved off along a 
tolerably horizontal line, very much as a good piece of well 
worked wrought metal would do. mere maximum of 
nearly 26,000 Ib., it ually fell to about 23,000 lb., when 
the piece snapped off after having twisted through about 29 
deg., which gives an elongation of the most stretched fibre 
of about one and two-tenths per cent., a most extraordinary 
amount for a cast metal. This gives a resilience of 138., or 
more. The ductility of this specimen was its remarkable 
feature, which would enable it to stand the severest usage 
without breaking. The high limit of elasticity also made it 
capable of withstanding a t deal of tensile strain with- 
out injury. The chill which this metal took was gue 
On a piece from the tread of the wheel, it was found 
that the depth ranged from 4 in. up to fin. Mr. Partridge 
is now oe re effort to get more samples of this same 
— and others from the same iron, in order to compare 
results. 

Next to this we notice the sample numbered 4, which is 
interesting because of the great resilience, 43.6, standing 
next toNo. 5. This specimen, though it displayed no Me 4 
great strength, 20,200 lb., was v Gactile, and, like No. 5, 
showed a plainly marked limit of elasticity. Its ductility 
would enable it to stand hard usage even better than stronger 
but more brittle irons. The chills aver about jin, in 
depth. We should note here that in addition to the test 

ieces a section from the tread of the wheel, er the 
ge, was taken out and numbered to correspond with the 
test pieces from the hub. These are now at the association 
rooms, so that a most favourable opportunity is obtained for 
judging, both from the strain dia, and the F amage sr 
of the metal, as to its quality. No. 4 shows evidence that 
the metal drew down under the action of the sledge as it was 
being broken up. This forging out cold under the sledge is 
also very pa, shown in the large specimens of No, 6. 
No. 1 deve —_ the highest tensile strength, showing great 
stiffness in the machine, though twisting through only 11 
deg. It could hardly be said that the m showed an 
elastic limit, yet one seemed to be indicated at about 18,000 
Ib. per square inch. It is a fine piece of metal. The chill is 
very regular, about fin. or over in depth. Its resilience is 
40., showing that it is capable of a degree of resistance. 

A set of examples were sent to Mr. Partridge a short time 
ago, for the express purpose, it afterward transpired, of 
testing the accuracy of the machine, and determining 
whether it could be relied upon to give certain particulars of 
structure likely to escape any but the most experienced eye. 
The Table below gives some of the principal points of the 
test : 














Limit of Ultimate | Angle of. 
Mark. Elasticity. Strength. Torsion. 
deg. min 
8 T.... «| 12,000 27,500 13 0 
eT... | 14,400 24,000 13 0 
SB.... eee none 20,800 9 30 
14,400 
ee { iS o00 23,200 11 0 











Both of the first two showed a certain openness of the grain 
or slight want of homogeneousness, but had considerable 
ductility, and perhaps the average strength of car wheel 
iron, and, while very stiff, had a limit of elasticity very well 
defined upon the strain diagram. In the last two there was 
considerably less strength. In S B. no limit of elasticity 
could be shown with certainty, and in H M. it was hardly to 
be recognised with definiteness. : 

Both the latter pieces were homogeneous, showing great 
regularity in their curves. They would be classed as some- 
what brittle, much more so than the others. The stiffness of 
8 T. was greatest, SB. least. 

On submitting the report, the gentleman to whom it was 
sent said that the samples were from two bars 2 ft. long, cast 
on end, They were both of good car wheel iron. One was 
soft iron and marked S, the other hard iron and marked H. 
ST. was taken from the top of the bar cast from the soft 
metal; 8 B. was from the bottom of the same bar; HT. was 
the of the hard bar, and H M. from the middle of the 
same bar. When cast, the bars were at once knocked out of 
the sand and allowed to cool without annealing. This ex- 

lained the character of the metals, and showed why they 

iffered so much in character. Those pieces from the top, as 
would be expected, showed an open grain and higher strength 
than those from the middle and bottom, which probably were 
somewhat annealed in their cooling (). The hard metal 
was the better of the two. These samples, when compared 
with Nos. 1, 2, and 3 of the first Table, give us a very clear 
insight into the effect which annealing in the wheel pits has 
upon the metal of the wheels. While their tensile strength 
is pag De ae a so pe bys withstand 
blows, is increased, by reason in ductility 
which follows pence og mechanical effect it seems 


, have, in some instances, shown 
of G00. Ne square ineh, but snapping in the seer te 
like glass, and showing utter worthlessness for ordinary pur- 
poses. After being annealed there was a reduction in tensile 
strength, but they became as ductile as wrought iron, and, 
for many purposes, equally serviceable. Steels at times show 


a si 
panying illustration shows several strain cingne, 
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which illustrate the character of the metals from the top 
bottom of castings, O represents the point at which the 
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diagram starts. ihe line C very fairly represents the appear- 
ance of the line formed by the metal from the top of the cast- 
ing. As soon as the metal has passed its limit of elasticity— 
the first decided change of direction at e—the line becomes 
convex toward the base line, showing that the grain of the 
metal must be opened, or wanting in uniformity. The lower 
part of the line, though not showing positive concavity, by 
which internal strain would be indicated, approached very 
near it. The lines E and B show very nearly the appesrance 
of the diagrams from the bottom and middle pieces. There 
were ly rounded and uniformly concave towards the 
base line, showing the grain to be uniform, and that there 
were no traces of internal strain. 
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All the best American wheels are made from charcoal irons. 
Some anthracite irons will chill, but the superiority of the 
so-called gun-metal, or wheel iron, is so well recognised that 
no other irons are used in the manufacture of first-class 
wheels. The grading of these irons is peculiar, and confined 
exclusively to them, The pig iron is numbered from 1 to 6. 
No. 1 is very soft; No. 2 is soft, but not quite as soft as 
No. 1; No. 3, medium, chills to the depth of } in.; No. 4 is 
hard, and chills 4 in. deep ; No. 44 is still harder, showin 
streaks of mottled, and chilling ¢ in. deep ; No. 5 is grey and 
white or mottled ; No. 6 is pure white. The two last would 
probably chill all the way through. The carbon varies in 
its —— in each of these grades. They are all made 
direct trom the ore, and the difference in the grade is caused 
by different workings of the blast furnace under different 
treatments. The softer grades have been most perfectly 
melted, while the higher grades, or harder irons are produced 
by carrying a greater burden of ore to the amount of coal 
used. ‘Nos. 3, 4, and 4) are the grades best adapted for the 
car wheel manufacture. 

Though not extensively used in the general manufactures of 
the country, yet for a vast amount of special work these irons 
are almost indispensable. Mowing machine makers use 
them largely, the small, light castings which the employ 
requiring the utmost strength with the least ible weight. 
This iron is also largely used for the knife guanie, ond probably 
nothing better could be found. Hammer castings and other 
work of a similar character that must be strong and light, 
are made from it. In making heavy shears, these irons are 
largely used, as wellas in castings for heavy punching ma- 
chines. Scarcely anything better can be used for locomotive 
cylinders and saddles, which are, as a rule, made from this 
iron. Where roads look out for the best of work, the drivin 
wheel centres are also made from wheel iron. Throughout 
the country wheel iron is used wherever castings of great 
strength are needed. Some of the best firms in the country 
are large purchasers of old wheels to work up into hydraulic 

linders, presses, boring mills, and, in fact, all large or 
thick castings requiring great strength. Owing to the hard- 
ness of the metal, old wheels do not answer so well for small 
castings, and for these the softer es are used; but for 
massive work old wheels are most admirable. Certain brands 
of old wheels are much sought after by some steel makers, 
and an excellent brand of steel is made from them. 

The price of old wheels usually runs about five dollars per 
ton hi than the ordinary forge irons. This excess of price 
is wongne, about by the arrangements between the wheel 


companies, 

The stock of old wheels in the country at the present time 
is, bly, about 60,000 tons. In usual states of railroad 
ness, the companies wish wheel makers to take one old 
wheel in exchange for every new one. But in these times 
the stock increases, as companies are not building to any 
extent, and are taking out more than are putting in. 
This practice of selling old wheels to wheel makers has led 
some to attempt to remelt old wheels for the manufacture of 
new. A small quantity of old metal can be introduced into 
a wheel, but the wheel cannot, by any process, be made as 
as from new iron, and when old iron is used in wheels 
= is deteriorated and a first-class article cannot be 

i , 


The testimony of wheel makers, car builders, and all ex- 
perts, is unanimous on this point. One maker, at a recent 
meeting of the Master Car Builders’ Association, said on this 
po ela a we ad whey = pede nde y dragpe om 

iron. If these wheels, when used a second time, were 
remelted with ¢ they would LY. deteriorate, 
but as anthracite coal is generally in , and as 
this contains more or less sulphur, the iron becomes more or 
less impregnated with it, i 
portion.” 


Another gentleman ted that the railroad companies 
should dispose ofthe wheels to roling mills instead of to 

ww 
rails 





founders. 
The use of car wheel iron in either 


the 
attended with increased expense other thet ot 
wi ex 
Weecking up the whose. Of course the greater price of the 
wheels over that of ordinary pig metal makes the cost of the 





— greater, but to a railroad company there would be 
his gain—if wheels are sold at a high ee Ay tees makers, 
a deteriorated product results, while if sold to rail makers 
or rolling mills, an improved result is a. $ 

In regard to the value of wheel iron in the heads of rails, 
one of the leading ironmasters of the country expresses the 
opinion that they are of the highest value. imating that 

life of a rail extends up to the point where 50 per cent. 
fail, figures in ion of this gentleman show that the 
average life of a rail, with a wheel iron head, is about 5.9 
years or 70.8 months, while the life of the common rail was 
only from 27 months to 29 months. In some remarks made 
regarding certain rails, and their manufacture, he says: 
“ The kind of iron employed, and the method of facture, 
were varied somewhat in the different years ; the figures show 
that the earlier rails in which car wheel iron was used were 
the best.” 

In speaking of another lot which had been carefully in- 
spected, and the reeords of wear, &c., obtained, the following 
remarks were made in reviewing a table of the results: “The 
rails made from car wheel iron appear to have been better 
than those made in later years from anthracite iron, and this 
indicates that the quality of iron is an important element, 
even if the fracture of the metal appears equally good.” 

At the close of the war one of our Eastern firms purchased 
from the Government a large quantity of disabled and con- 
demned cast-iron guns, at a very low figure. These guns 
were considered practically worthless, because they were so 
tough that they could not be broken up without an enormous 
expense. One party tried the experiment of cutting them 
up in a lathe, and found the metal cost as much as new pig, 
others tried gunpowder with equally poor success. Guns 
were, consequently, somewhat of a drug inthe market. The 
firm of which we speak built furnaces by which they could 
melt a gun down bodily and so saved the expense of breakin 
them up. They have since that time been largely engag 
in making eastings of all descriptions in which great strength 
is required, and have had, as we understand, a large trade in 
such castings, which is constantly increasing as the value of 
the metal mes known. This metal, though from the 
same ores and furnaces as the wheel irons, differs in having 
been melted in an air furnace a number of times till its 
maximum strength has been reached. All these metals, 
whether wheel or gun iron, are nearly equal to the com- 
moner sorts of bar iron in their resistance to tensile strain, 
though of course their power of resisting shock is much less. 

The question may arise whether the exceptionally high 
figures, above given, are to be relied upon as perfectly exact, 
and whether there have been a sufficient number of samples 
tested of each kind to make the figures accurate. As com- 
parisons between the metals, there can be no doubt of their 
accuracy, as each specimen was tested under ly 
conditions, & point of much importance. Facts connected 
with the different lots of metal from which the samples were 
taken, lead us to think that the figures are fair averages. 





For example, one of the test pieces came from a lot of pig | 7 


metal which was broken up in the foundry yard with the 

reatest difficulty, as the superintendent expressed it, ‘‘ the 
ot broke the back of every striker in the yard.” In other 
cases thé appearance of the wheels, and the bars from waich 
test pieces came, confirm unmistakably the testimony of the 
machine.—Iron Age. 


FOREIGN AND COLONIAL NOTES. 
Wages in the Hainaut.—A reduction in wages is being 
effected little by little among the coal miners of the province 
of the Hainaut. The miners have not offered much op 





& | sition to the reduction, which will, it is thought, extend to 


the other Belgian basins. 

Ramifications of the Belgian Iron Trade.—In the course 
of last year, Belgium sent 1000 tons of iron to China. In the 
course of last year, 700 tons of Belgian iron were also shipped 
to Egypt and 750 tons to Peru. Belgium was not, however, 
able to find any outlets for her iron last year in Australia. 

in Michigan.—Copper was produced in the State 
of ihigan last year to the extent of 17,383 tons. 
value of this production was estimated at 7,996,180 dols. 


Wages on the Grand Trunk.—The Grand Trunk Rail- 
way Company of Canada has been attempting to reduce 
its wages rates 10 per cent. The brakemen and con- 
7 have, however, refused to go to work except at the 
old rates. 


American Steel Rails.—The price of American steel rails 
has been greatly reduced during the last two years. In 
January, 1873, these rails were quoted at 108 dols. to 110 dols. 
currency per ton. In December, 1874, the corresponding 
price was be dols. to 75 dols. currency per ton. 

Bridging the Ohio.—The erection of a suspension bridge 
across Ohio river, at Li Columbiana county, Ohio, 
is proposed. It is not at all clear, however, at present whena 
commencement will be actually made with this work. 


Ice in the Hudson.—A field of ice recently down 
the Hudeon which—according to the estimate of an 
—was 275 acres in area, and contained 9,000,000 cubic feet 
of ice. The field was about 3000 feet in width by 4000 feet 
in length. 

Deep Soundings in the Mediterranean.—An exploring ex- 
pedition will shortly leave Marseilles to make sunenodhies into 
the depths and animal organisations of the Mediterranean. 
Soundings and dredgings similar to those cartied on by the 
Challenger, will be . A 
with microscopes, photographic apparatus, and means for pre- 
serving new or rare specimens of marine zoology. 

‘American Ordnance.—The Appropriation Committee of 
the United States House of Re tatives has agreed to 
recommend an appropriation of 500,000 dols for the conversion 
= testing of heavy ordnance, as recommended by President 

rant. 


French Mechanical Industry—The Creusét Works have 


a steamer specially provided | 4) 





obtained an order for an iron bridge at Pontailler-sur.Sadne 
The Forges et Chantiérs de la Méditerranée Company is 
about to build three steamers; two of these are for an 
English company. 

German Ordnance.—By the 1st proximo the German 
artillery will have received its full prea ew of new — 
‘The construction of 1873 has been adopted. The guns are of 
No. 2 calibre, and of eight and nine centimetres respectively ; 
the former are destined for horse artillery, and the latter for 
field batteries, formerly described a8 foot artillery, a designa- 
tion now given to the fortress artillery. The re-arming of 
the infantry is also being proceeded with as rapidly as pos. 
sible. The Prussian Guards, and the 2od, 3rd, 8th, 10th, 
11th, 14th, and 15th army corps, and a considerable propor. 
tion of the troops of Saxony and Wurtemberg have been 
already supplied with the Mauser rifle; and by the end of 
this year all the troops will have received their full com- 
plement of the new weapons. To expedite matters, one-third 
of the rifles required have been ordered in Liege, and one-third 
in Birmingham. 

Rails in the United States.—The Cincinnati Southern 
Railroad Company has let a contract for a considerable 

uantity of rails to the Cleveland Rolling Mili Company. 
‘he amount of the contract is 1,500,000 dols. 


A New Zealand Bridge—aA bridge which has been fur 
some little time in course of erection at Manawata Gorge, 
New Zealand, will be one of the boldest pieces of engineering 
in that colony. The piers which are 40 ft. high are built of 
rubble and cement, and rest on rock foundations. The piers 
are overtopped by wooden trestles 20 ft. high, on which rests 
the roadway, thus making the bridge 60 ft. high. The 
bridge consists of six small spans of 40 ft., anda main span 
of 162 ft., supported by a wooden arch and truss, and iron 

irders. Mr. Mc Neil, who has carried out the Tamaki and 
anganui bridges and other works of some importance in 
New Zealand, is the contractor for the bridge. 


Italian Telegraphy.—In 1861 the kingdom of Italy hai 
5000 miles of telegraph ; im 1874 the total had grown to 
13,750 miles. In 1861 there were 225 offices and 400 in- 
struments ; in 1874, there were 1625 offices and 2809 in- 
struments. In 1861, the net receipts derived from working 
were 48,000/.; in 1874, the profits had risen to 300,000/. 
The capital invested in Italian telegraphs was computed to 
have earned last year a net return at the rate of 14 per cent. 
per annum. 


The Channel Tunnel.—Spéaking on this great undertaking 
at the last meeting of the French Geographical Society, M. 
de Lesseps said it was proposed that the work of tunnelling 
should be carried out not b frm Be wer. but by the 
Brunton system, which could be employed with perfect safety 
to the workmen. 


Queensland Coal.—Coal has been discovered on the Logan, 
the centre of the southern sugar plantations of Queensland. 
he coal contains 62 per cent. of volatile matter, 2 per cent. 
of water, 12 per cent. of ashes, and 24 per cent. of fixed 
carbon. The Logan is within easy reach of Moreton Bay. 


The St. Gothard Tunnel.—An explosion of dynamite has 
occurred in the St. Gothard tunnel at the southern ( Airolo) 
entrance. The explosion resulted in the death of one work- 
man, and serious injury to other persons. 

Atlantie Steam Navigation.—The number of steamers 
running between the United States and Europe is now 
reduced to 58. The Atlantic steam shipping trade exhibits 
just now a good deal of depression. 


A Newfoundland Railway.—A has been made 
for the construction of a Newfoundland Railway to run 
across the island and to come out near Cape Ray. It is con- 
sidered that the eastern end of the line might one day be- 
come a terminus for Atlantic steamers. 


The Fraser River.—This river has been carefully ex- 
amined by Mr. G. B. Wright. It is considered that the 
first section from Soda Creek to a point 30 miles above 
Lillooet, a distance of over 125 miles, is capable of being 
improved, but at a somewhat heavier cost than was at first 
anticipated. Big Bar Canon will require a heavy outlay. 
By a sufficient expenditure the whole river can made 
navigable, except from Yale to Boston Bar, and from 
Lillooet to Pavilion Creek. 

Minerals in Nelson (N. Z).—A company has been formed 
to work coal seams at Aorere, and beds of ironstone at Para 
Para in the provinee of Nelson, New Zealand. The company 
was initiated iti in Melbourne, but the ter part of the 
capital of 7500/7. was subscribed in New Zealand. The 
abundance of hematite ironstone at Para Para is stated to be 
perfectly astonishing. , 

The German Army.—Siege yy ns are to be practise 
tel ey scale at Coblentz during the ensuing summer. 
The Foot Artillery of the Rhine will assist in these ope- 
rations. 

Russian Coal.—The principal mining engineers 
the railway and steam ee ion managers of Southern 
Russia have been invited to attend a of Russian 
coal-owners, which is about to be held at anrog. The 
total annual action of coal in Russia does not at present 
exceed 100, tons; of this productiou nearly one half is 
effected in the basin of the Donets, which is an affluent of 
the Don. 

The Port of Alexandria. —The pilotage dues at the port of 
exandria have been Meaty “aaed at 2s. 6d. per foot 
draught ot water. 

Permanent Way on the Philadelphia and Reading.—The 
Philadelphia and’ Beading allnoed | Company has now laid 
down upwards of 90 miles of steel rails in the most “ exposed 

of its various lines,—that is, in localities where the 
is heaviest. These steel rails have proved of go 
quality ; the iron rails made at the companys own rolling 
mill have also worn well. 
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ATR ENGINES. 
(Continued from page 201). 

11. In our last article upon this subject we 

inted out the reason why air was, in theory, a 
Potter medium for the transformation of heat into 
work than steam—viz., that the range of tempera- 
ture in an air engine could be made with perfect 
safety far greater than in a steam engine, and that 
this rendered it possible for the fluid to attain a much 
higher efficiency ; that is, to transform a much larger 
proportion of the heat communicated to it by the 
furnace into work. The distinction between the 
theoretical efficiency of an engine and the actual 
amount of work it will do, stated in paragraph 9, 
must be distinctly borne in mind, and it is also im- 

rtant to remember that, considered merely as a fluid, 
air does not possess any advantages whatever over 
steam. If these points are clearly realised to begin 
with, it will make what follows much more easily 
understood. The further advantages 
of the use of heated air, as well as its 
serious disadvantages, will be con- 
sidered further on; at present it is suf- 
ficient for our purpose to have pointed 
out that it has a certain immense ad- 
vantage theoretically, and we now pro- 
ceed to look at the means which have 
been employed in practice to realise this 
advantage. 





order that heat may not be permanently received 


during 1, or lost during 3, means must be taken for | engin 


balancing these operations. 

16. In a steam engine operation No. 1 takes 
place in the boiler, in raising the water from the 
temperature of the feed to that of the steam. Ope- 
ration No. 2 likewise takes place in the boiler, as 
each portion of water is successively converted into 
steam sufficient to fill the cylinder up to the point 
of cut-off. Operation No. 3 takes place during the 
expansion ; it would take place wholly in the cy- 
linder if the expansion could be carried on till the 
steam had reached the temperature of the con- 
denser. Operation 4 consists in the carrying away 
of the latent heat by the condensing water, and 
ae reconversion of the steam into water. 

17. It will thus be seen that in ordinary steam 
engines both sensible and latent heat are supplied 
at the expense of the fuel, and no means are pro- 
vided for obviating the loss of efficiency arising from 





Fig. 1. 
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12. There is no saying what amount 
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of brain-force and valuable time might 
have been saved had the innumerable 
inventors of air engines had, in general, 
even an elementary acquaintance with 
the principles on which those machines 
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work. Thisknowledge is soimportant — 








in connexion with this subject, so much 
more important than even the most 
thorough acquaintance with the mere 
mechanism of the engines, that at the 
risk of having subsequently to repeat 
ourselves we must here make a general 
statement of their theory in such a way 
that it can be readily remembered by 
the reader and applied by him to the 
particular cases of which we shall 
afterwards have to speak. 

13. What is called the ‘indicator 
card,” or energy diagram, of any heat 
engine, presents to us graphically 
always a cycle of four operations—re- 

resenting certain changes in the con- 
ition of the Lago 3 fluid — which 
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goes on repeating itself as long as the 
engine is at work. During two of these 
operations heat is given to the fluid, and during the 
other two heat is rejected by the fluid. Heat, how- 
ever, it must be remembered, may be either in the 
form of sensible heat cr of latent heat ; the exist- 
ence of the former being seen from the thermometer, 
that of the latter inferred from certain mechanical 
effects, as, ¢.g., change of volume or pressure. The 
four operations forming the cycle divide themselves 
into pairs—one pair consisting of the reception and 
rejection of latent heat, and the other pair of the 
reception and rejection of sensible heat. 

14, Contemporaneously with these operations cer- 
tain other changes must take place—an increase and 
a decrease of volume, and an increase and decrease 
of pressure. It is these changes which are directly 
shown by the indicator card; the changes of condi- 
tion in respect to heat, which are the real causes of 
the changes of volume and pressure, can only be in- 
directly inferred from the energy diagram. The 
changes of volume and pressure can be differently 

in reference to the changes of tempera- 
ture, &c., as will be seen when we come to speak of 
different air engines. 

15. The cycle of operations (in a perfect engine)* 
may thus be stated to be: 

1. Reception of sensible heat by the fluid. 

2. Reception of latent heat by the fluid. 

3. Rejection of sensible heat by the fluid, and 

4. Rejection of latent heat by the fluid. 
The first operation is necessarily accompanied by a 
rise, and the third by a fall in the temperature. 
The second operation is always accompanied by 
increase, and the fourth b of volume. 
In a perfect engine, as already explained, the second 
operation must take place at the higher, and the 
fourth at the lower limit of temperature; and in 


* In some engines not ect, as will afterwards be seen, 
Intent and sensible heat aro sezsived together during the 





second, and rejected together during the fourth operation. 
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the fact that the temperature of the feed is much 
lower than that of the steam. If the steam engine 
were ‘‘ perfect” the heat given out during the fall 
in temperature would be utilised in raising the tem- 
arenes © of the feed, so that nothing more than the 

t heat of evaporation would have to be provided 
at the expense of the fuel, The test work that 
a pound of steam could do in such an engine would 
be equal to the mechanical equivalent of its latent 
heat, only multiplied by the ratio of its range of 
temperature to its highest limit. 

18. Where a feed-heater is provided, the case is 
somewhat altered, but even here some heat has always 
to be ee» by the fuel to raise the temperature of 
the f Loss of efficiency on this account is 
therefore unavoidable, and steam engines are not 
perfect heat engines. It is ible, however, to at- 
tain great economy with them in spite of this, and in- 
ventors have too frequently taken for granted that 
air engines might, in spite of a similar imperfection, 
attain a similar economy. This is, howéver, en- 
tirely fallacious, and lies at the root of very many 
of the failures of these machines. In an ordi 
steam engine the amount of heat which must be 
supplied by the fuel to raise the temperature of the 
water is only from } to} of the heat required to 
convert the water into steam or latent heat of 
evaporation. Ifthe whole of it is lost it adds there- 
fore 20 or 25 per cent. to the consumption of fuel. 
In an air engine, however, the heat n to 
raise the temperature between given limits is nD 
three times greater than the latent heat of ex- 
pansion in the same engine. In other words, 
if the actual efficiency of any steam engine be .25, 
the heat lost by raising the temperat 
will be equal to that converted into work, while if 
the efficiency of an air engine be even as much as .5, 
the heat lost in the same way. will be five or six 
times as great as the heat converted into work, 


ture of the fiuid | parts 





19. From this it will be seen that if, in an air 
ine, the heat n to raise the temperature 
of the air has to be onppiiod at the expense of the 
fuel, all the economy obtained by the increased 
range of temperature may be quite swallowed up, 
and the mae mites aft pee more coal than © eteem 
engine. It.is very ant this. t should 
not be lost sight of — pngetfulnen or ignorance of 
it has already led to the throwing away of much 
time and money in inventions which, even if their 
mechanical imperfections could have been improved 
away, were absolutely useless, 

20. The history of air engines has been hitherto 
little more than a history of continuous failure. This 
is owing to seyeral causes, among which the more 
important seem to be: (1) that few inventors have 
understood the conditions under which, and oni, 
under which, the maximum efficiency of the fluid 
could be attained, and their engines have thus 
grossly violated those conditions; (2) that the ab- 
surd theories advanced by some of them, and their 
persistent claims to have discovered what was vir- 
tually a perpetual motion—a machine which could 
transform the same heat over and over again into 
work without ever reversing the process—induced 
scientific men to di the engines al er ; 
(3) that even when the theoretical conditions o: 
success are fully recognised, and the machine made 
to fulfil as far as possible these conditions, there are 
still great practical and constructive difficulties in 
the way which can only be overcome by lengthened 
study and experiment; and (4) that the actual effi- 
ciency of steam engines has been so much in 
recently that the need of a more economical substi- 
tute for them has not. been so much felt (until the 
recent rise in the Y aig of fuel), and that, therefore, 
the necessary study and experiment were not spent 
upon the matter. 

21. According to the arrangement of the series of 
changes of temperature, pressure, &c., which take 

lace in each cycle of operations (paragraphs 13, 
at tienda tae Magid it whack the ieoges 
ci viz, :—1. in w. e 
of temperature take place at a pair of constant 
volumes ; 2. Engines in which the changes of tem- 
ture take place at 9 pels of constant pressures, 
the heat being received and rejected in both these 
aoe ata oa of ‘ constant paces peter ay 80 ra 

ey are ‘‘ perfect” engines (paragraph 7); and 3. 
Engines in which the heat ia cess yak rejected 
at a pair of constant pressures, and therefore at 
varying temperatures, so that they are not theoreti- 
cally perfect engines. We shall take as examples of 
these classes, Stirling's, Ericsson’s, and w’s 
engines respectively, about each of which so much 
has been written and said in its time, but none of 
which are likely to come into use without material 
modification, although two of them possess consi- 
derable merit, 
ae oes ine sranied, bg De. or ge 
ing, in 1816, subsequently v y hi 
in conjunction with his brother, Mr. James Stir- 
ling, of Edinburgh, was by no means the first air 
engine actually set to’ work, but it was the first to 
work su ully and economically for any length 
of time, and it was also: the first to contain the 
* economiser,” an invention of Dr. Robert Stir- 
ling’s, about which we shall have much to say in 
these papers. The largest of Stirling’s engines 
which was set to work drove the inery of a 
foundry at Dundee for about three years. It was an 
old beam engine turned into an air engine, the beam, 
crank, and shaft, &c., of the old engine being retained. 
The cylinder was 16 in. diameter by 4 ft. stroke, the 
engine running at 28 revolutions per minute, Mr. 
Stirling states that it worked at an average of 21 
horse power, consuming 501b. of coal per hour, or 
about 24 Ib. per horse power per hour, and that its 
limits of temperature were 150 deg. and 650 deg. 
Fahr., or 611 deg. and 1111 deg. Abs.* It does not 
appear whether the 21 horse power wasindicated horse 

wer or not; but from some remarks of Mr. Stir- 
ing we should rather that it was brake- 
power, which would, of course, reduce the con- 
sumption per indicated horse power below that 

iven above. The quantity of water passed 
thro the r was 4 cubic feet per mi- 
nute, — its temperature was raised from 16 deg. 
to 18 deg. ; 

93. Fig. 1 shows a section through some of the 
of Stirling’s engine, and is sufficiently com- 
plete to enable us to explain its construction. A is 

* “Minutes of P of the Institution of Civil 


Engineers,” vol. iv. p. 848 (1845). Here is also a plate 
aang the alias telalpadisn of belle nandie: < 
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a furnace, the gases from which through brick 
flues B, in which are set two air vessels or 


receivers C C, Each of these receivers contains an 
inner one, the bottom of which is pierced with 
numerous small holes. A large plunger D, filled with 
non-conducting material, and similar in form to the 
air vessel, fills up about four-fifths of it, and is 
capable of being moved up and down through the 
other fifth. Between the inner and outer receiver 
is left an annular space about 2 in. wide, filled 
with an immense number of very thin metal plates, 
and this constitutes the economiser. In the upper 
part of the receiver, and surrounding the part of 
the cover which projects downwards, are coils 
of tubing through which cold water is continually 
circulating ; these constitute the refrigerator, The 
two air vessels are arran in precisely the same 
way, and the plunger are connected to the two 
ends of a beam to which a rocking motion is given 
by suitable mechanism. Thus when one plunger is 
at the top of its stroke the other is at the bottom, 
and vice versd, and it must be remembered that the 
changes of condition of the air in the receiver do 
not affect the motions of the plunger, which are 
determined oy external mechanism. The working 
cylinder E of the engine is placed beside the air 
vessels, and each end of it communicates con- 
tinuously, and without the intervention of any valves 
whatever, with one of them through the pipes F F. 
The receivers and cylinder are entirely shut off from 
communication with the — with the ex- 
— that a small air pump is employed to force 
sufficient air in to make up the loss by leakage. 

24. It will now be seen that each receiver, along 
with the end of the cylinder with which it com- 
municates, contains a certain invariable quantity of 
air; that by the motion of the plunger a por- 
tion of this air can be displaced from one end to the 
other of the receiver without alteration of volume ; 
and that as the piston in the cylinder moves up and 
down the air must alternately expand and be com- 
pressed. In expanding it must do work upon the 
piston, and in being compressed the piston must do 
work upon it, and the useful effect of the engine is 
evidently the difference between these two quantities 
of work. This will be better realised when it is re- 
membered that expansion is always going on upon 
one side of the piston and compression on the other, 
so that the expanding air on the one side has to exert 


sufficient force to re ten the air on the other before | pe 


, and therefore before any 


any motion can take p a Gait te womens as 
t t 


external work can be done. 


the air when at the bottom of the receiver will be | p 


heated by the furnace, and when at the top cooled 
by the refrigerator, and the object to be attained is 
that the ex on shall take place when the air is 
at the higher temperature, and the compression 
when it is - — and in = stn (Mo will 
seen presently, the energy exe the expand- 
ing alr will alouve be greater than that required to 
compress the air on the opposite side of the piston 
although the ratio of expansion is equal to that of 
compression, and the quantity of air is the same in 
both cases. 

25. We have now to explain more fully the 
theory of the working of ling's engine, which 
we shall do by the aid of Fig. 2. is figure shows 


} Fig. 2 





graphically the changes of volume, pressure, and 
temperature which would occur in the engine if it 
attained its maximum theoretical efficiency, the area 
abcd being in fact the theoretical indicator ‘ card” 
of the engine.* In the diagram volumes are sup- 
to be represented ordinates parallel to 
X, and pressures by parallel to O Y. 
O X is therefore the zero line of pressures,} and O Y 
that of volumes, The letters pa, ¢,, 0, &c., will 
be used to denote respectively the absolute ey 
and temperatures, and the volumes at the points 
a, b,c, &c.; and #, will be used for the lowest, 
ons - the eee ere of tem ure. 

. Now suppose the plunger to be at the top of 
its stroke, ant consequently the air in the seedlves 
* The ualifications of this 
Pm reared que a statement, because of 

+ It must be understood that we are speaking 
of absolute pressures, not of pressures above the atmosphere. 





mostly at the bottom, and further suppose the 


iston of the working cylinder to be at the end of 


its stroke nearest the receiver, the volume now 
occupied by the air is represented b 


temperature 7¢,. It receives heat continually from 
the gases in contact with the bottom of the receiver, 
and co’ — expands, forcing forwards the 
piston, until it fills the 

as the receiver, and occupies the volume £ b.* 


a, and its 
pressure by ae, and it will be at its highest limit of 


whole of the cylinder as well 


SLOT-DRILLING MACHINE. 

We illustrate on page 244 a large slot-drilling ma- 
chine, constructed by Messrs. J. J. Rieter and Co., of 
Winterthur. The design of the machine will be at once 
understood from the engravings (which are drawn on a 
scale of }in. = 1 ft.) without any special description. The 
table is 3ft. wide, and the distance between the vertica} 
standards is 3ft.2in. The distance from the face of the 
standards to the centre line of the drill is. 1ft. 9 in., and 
the height from the top of the table in its lowest position 
to the lower end of the drill spindle is 2ft. Sin. The 























































maximum traverse of the drill-slide is 1ft. 4in. The 


During this expansion it falls in pressure from ae to 
whole machine is of neat and substantial design. 


bf, but its temperature is kept constant by the con- 
tinual addition of heat from the furnace to supply 
the place of that which has been transformed into 
work; ¢, is therefore equal to /,, and the curve ad 
is an isothermal curve, or curve of constant tempera- 
ture—which for air is a common hyperbola, sensibly 
following Boyle’s law that the volume varies in- 
versely as the pressure, and ga.ae=kb.0/, &e. 

27. The air now occupies the volume 44, at pres- 
sure p, and temperature ¢,. In the next operation 
the plunger is moved downwards, and by this mo- 
tion the air is transferred from the lower to the 
upper part of the receiver. This transference ought 
to take place as rapidly as possible, so that we may 
consider the working piston as stationary during 
the motion of the plunger. The volume of the air, 
therefore, undergoes no change, which is indicated 
by the fact that the line dc, which represents this 
operation, is vertical, /e being=. In passing up- 
wards through the economiser, however, the air leaves 
behind it, stored in the metal plates, an amount of 
heat co nding to the range of temperature of 
the engine, and is thereby reduced to the lower 
limit of temperature /,, the pressure falling from 
po to p.. In the case of a perfect gas the absolute 
pressures are directly peas to the absolute 
temperatures if the volume remains constant, and air 
is sufficiently nearly a perfect gas for this to hold 
true of it at ordinary a If therefore 
‘6 and fe represent the absolute temperatures of 
the air at the beginning and end of the operation 
bc, and /é represents upon any scale the pressure 
po, then fe also represent the pressure p, a8 
well as the temperature ¢,, This in no way contra- 
dicts what was said in h 8 as to the pres- 
sure and temperature of air being independent of 
each other. We can arrange so that the air occupy- 
ing the volume 44 can have any pressure and tem- 
rature we like, the statement now made is only 
that if we keep the volume minget every altera- 
tion of absolute temperature produces an exactly 
roportional alteration of pressure. 

28. With the air at its lowest limit of tempera- 
ture, occupying the volume /c at the pressure /c, we 
now come to the third operation. Here the work- 
ing piston is forced meee SS eran 
tion by the expansion of the air upon its opposite 
side. and the air is therefore compressed to ite 
—_ volume id (=ga). The changes of pressure 
and volume during the compression are represented 
by the line cd ; the heat produced by the compres- 
sion should be entirely abstracted by the refrigerator 
so that the temperature may be kept constant during 
the operation. /,, we have found already, =/,, 
—t, must therefore =/,, and cd will be the iso- 
thermal curve of the lower limit of temperature. It 
is, of course, like ad, a common hyperbola. 

29. With the air occupying its original volume 
but at its lowest limit of temperature, we now 
come to the last — which completes the 
cycle, and brings the air back into precisely the 
same conditions as those in which it was at the 
beginning, and which is nted by the line 
of constant volume d a, e plunger is raised, 
and the air thereby transferred to the lower i of 
the receiver, and in its passage downwards it is 
compelled to pass through the economiser, and 
abstracts from it = 1 ‘—_, — in the second 
operation (paragraph 27). eat corresponded 
to a reduction in temperature from the higher to the 
lower limit, and it must, therefore, necessarily be 
exactly equal to the amount required to raise the 
same air from the lower to the higher limit again. 
The volume remains constant during the operation 





MODERN SHIPS OF WAR.* 
The Duties, Qualities, and Structure of the Modern Man of. 
ar. 


By Joun Scorr Russztt, F.R.S., Vice-President. 

On a subject so important to as her fleet of men-of- 
war, it may be deemed useful and patriotic that a meeting like 
ours should contribute from time to time some of its thought 
and technical knowledge and practical experience to the con- 
sideration of what we as a nation have been doing to create 
and 7 a yer My ad = we Bone ecg posse bd in order 
to provide eet 0 ture. i i 
the essential point of a fleet and the first condition of its 
value, viz., t its purpose is not merely to fight a battle 
nor to lose a battle, bat to win certain vi x 
Our periodi ings are peculiarly favourable to such 
national considerations. We come 


We can, therefore, have the matter thoroughly 
discussed through a wide pane of thought and knowledge. 
I merely to open large and important dis- 
cussion by a sketch of what we have been doing and an 
estimate of what we should do, in the hope ici 
the members a much more 


revolution in the great question of the fleet of the future in 
1855, at the end of the Crimean War. We had then to 
create a fleet of ironclads, and we had got one ready by 1865, 
but it was com mainly of our wooden men-of-war, 
lengthened, supplied with steam, and coated with the armour 
suited to the guns of the time. We had also created a new 
fleet of six ironclads entirely of iron also with central 
Since 1605 oe have pootited by tab enpesioden of aval ear 
ince we have of naval war 
in America and at Lissa; cies Udine 
oe lessons: That fast unarmoured ships can protect or 
estroy the most valuable commerce of the ocean by chasing 
and ing merchant fleets; that a small ship with one 
oe SS rotected by turret or shield, can destroy a 
he ty me men-of-war, however large, however 
well manned, ansehspahe Dengnabe that one strong 
fast ship well protected and well commanded, and skilfully 
built, and skilfully manceuvred, can sink a ship and disperse 
a fleet without firing a by that new tactic concisely 
“ giving the stem,” or simply running down. 
sider what gr tat genre Soe 
poy oh emg aw ourselves @ fleet, not merely ab 
to fight but certain of victory. Have we a fleet able to chase 
from the seas all the fast ships which our enemies will send 


, and plenty more waiting on shore 
take thei , that would be a most 
should we be happy 


plans of our fleets of the future have been wisely 
ee pron whether the ships, their guns, their equipment, 
t erews, and their organisation are all quite ready ior 
immediate action and only waiting for the occasion for their 
use, is a question more for the Government of the country 


and, therefore, at its close the air is in every re- 
spect in the same condition as when the first oper- 
ation commenced, and the cycle of processes may 
be repeated ad infinitum. 

(To be continued.) 


* It is important to observe here—for reasons which will 
appear afterwards—that the ratio of expansion *? is the 








ratio in which the whole air in the machin rin 
and cushion air together—expands. Pete eae 


than for our meeting. We saw in the late Continental war 
my dg oat o's oe short a He Govern- 
ment w e thing quite ready immediate 
action. Let us hope thet in naval warfare ou own is wise 
and perfectly pre Our narrower 
question is thi we by any wisdom of our own, from our 
i knowledge and contribute any- 
t of the fleet of the future ? 
deserving our attention is the modern 
for my present purpose by a com- 


* Read before the Institution of Naval Architects. 
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Tables accompanying Mr. John Scott Russell’s Paper on Modern Ships of War. 
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SLOT-DRILLING 


CONSTRUCTED BY MESSRS. 
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Cyclops 225 045 O 
Turret shi Gorgon 225 045 0 
” Hecate 225 045 O 
Hydra 295 045 O 


enemy, and second to run into his side and sink him. If | duplicates; we may have two pumps where one would do, 
| we may have two cylinders where one would do, two screws 
| where one would do, two boilers where one would do. 


Iam right in supposing that what I say truly represents 
modern naval opinion, then we come to a very simple 





practical conclusion. Let us take one big gun, let us give it | 


the largest bore, the largest shell, the highest penetrating 
speed we know how. Let the vessel herself be considered in 
the light merely of a floating gun carriage. Let this one large 
gun oceupy the chief place in the vessel in front of her 
engines and boilers and propellers. Let it be as smal! a ship 
as is consistent with high speed, let it be propelled by high 
engine power, let it show very little above water, and let it 
have a short strong ugly stem to strike the enemy and sink 
him. 

Not only high speed but admirable dexterity and quickness 
of movement or manceuvring, are indispeasable to this sort 
of vessel; she must be low in the water, nearly unsinkable, 
all her decks perfectly closed, waves must break over her 
without harm, she must be steady, quick, and sure. 

It may be said that such a ship is hard to find and hard 
to make and hard to handle. Certainly she is hard to work, 
but is not all great noble work hard, and are not victories 
always hard to win 

If you agree with me in regarding this one gunboat as the 
type of an effective instrument of naval destruction, the 
next question which naturally arises is this, when we want 
two guns shall we have a two-gunboat or two one-gunboats ? 
The arguments on thie point are the following: In many 
practica: cases of experience we find it prudent to have 


| with central battery and central armour coating, and the | boi 


Height of Ports. 


MACHINE. 
J. J. RIETER AND CO., ENGINEERS, WINTERTHUR SWITZERLAND. 
(For Description, see Page 242.) 
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convenient smallness, but judiciously arranged so as to be 
conveniently accessible for good, and conveniently inaccessible 
My | forbarm. By these and many similar precautions which I 
answer is that duplicates are useful in little things, we can- | will not here enumerate the ocean cruiser may be made the 
not afford them in principals, though we can in subordinate | queen of the seas. ; 
things. My personal opinion ie that two large guns intwo | Here then are three classes of ships or fleets about which 
small gunboats are better than two large guns in one small | we need be in no doubt as part of the fleet of the future. 
gunboat. To this rule, however, I know of exceptions 1. The Man-of-War.—Large, fast, enduring, many and 
in these two cases: the large many gunned man-of-war | — guns, central battery, perfectly shot proof, engines, 
ers, and magazine perfectly protected ; possessing also 
smal] single great gunner. I have taken extremes, because | all the protecting precautions of the cruiser, but slower and 
I think both of these inevitable and indispensable to Eng- | heavier ; enduring, a bard hitter, and hard to hit. 
land. There is a third fleet of indispensables—I mean the Hlave we a fleet of these? How many have we—want we ? 
cruiser. She must be an ocean steamer, large, long, fast, 2. The Single Great Gunboat.— Long, narrow, low, fast, 
large gunned, many gunned, long ranged, steady, easy, good | quick, clever, ugly and sharp, unsinkable. Of these we want, 
sea boat, carrying large store of coal, and other stores. She | not a mere fleet, but a multitude, not numbers, but swarms, 
must have great destructive power, great endurance, great clouds. 
man@uvring power, and with high speed, power to choose Have we swarms of these ? 
her own enemy, snd her own time and place, and manner of 8. The Many Large Gunned Ocean Cruiser.—Long, wide, 
action. Only, she cannot be covesed with armour. Also, | deep sided, fast, enduring, quick in her manceuvring, with 
she can, if not absolutely secured, be comparatively well | destructive power, and small protectior, able to do great harm 
protected by certain precautions which may be well con- and ready to run great risks. ‘ 
sidered. Let us consider these. 1. Let us put all that Have we fleets of these ready for each of the oceans in 
wants protection well under water ; let us give protection by | which we have cvlonies, and are certain to have war? 
armour, if necessary, in smal] quantity near the midway | ; ° 
water line; let the whole of the ship above the water be The discussion on this paper was deferred until after the 
thin iron quite unprotected ; let the whole ship be in cellular | reading of Mr. J. Scott Russeli's other paper on “ The 
water-tight divisions of convenient, and even somewhat in- | Requisites of New Naval Guns and Gun Carriages.” 
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a COMPOUND ENGINES.* | _ Professor Rankine, in Mo sunatiig, cotere sory Selly into extracted from it is sufficient, not only to lower the tem- 
By B. Sexmart, Instructor in ie icant | oe eee af eapensien af haem a conditions necessary perature of the am to that corresponding tite lowered 
wal Novel Collngs, Gawweteh, Meebo = | to made ge ae Ym pew There is one paragraph in | pressure, but also to cause a portion of it to liquefy. When 
’ . | his article I think contains the of the whole ao cumin Se Se Sate See See ee 
Tue question as to the relative merits of simple and com- matter. Professor Rankine says: “ So far as the theoretical | pressure falls to the condenser pressure, the surfaces 
pound engines, especially for ships of war, is one that has action of the steam on the piston is concerned it is immaterial | of the » cylinder cover and piston, which be 
fer @ lengthened ported occupied the attention of the engi. | whether the expansion take place in one cylinder or in two | su to be on tatarunediate tampasatase to thet of the 
neering world, and although much ability and ingenuity have | or more successive cylinders. The ry aay employing | entering steam and that of Re eee out heat to 
been displayed in d tion of the pound ine, | the compound engine is connected with causes that | the water condensed on which causes water to re- 
the fact remains that its use is rapidly extending, we | make the actual indicated work of steam fall short of its | evaporate; thus increasing back and sending « 
seldom hear of any new s ship not fitted with compound | theoretical amount ; and also with the strength of the engine | quantity of heat direct to the condenser, without having 
engines, whilst many ships with simple ae have had and ite framing, the steadiness of its action, and the frietion | performed any useful work. In the same way, the action 
them compounded and eee es tted. of these surfaces on the entering steam, deprives it of some of 
This question is of so much importance that it should be | - its heat, and, uently, lowers ite pressure. The loss 
considered from all points of view, and every possible light | | \ from ~ uefaction, thesefeon, dao te the thet thet bh ashe os 
thrown on it; and I propose, therefore, in this paper to call | | \ an eq of temperature ; lowering the initial, and in- 
attention to a few facte that tend to make the compound creasing the final temperatures and pressures, and thus de- 
engine more economical than the simple ex ive engine ; ' Fig. ¢. creasing the efficiency of the steam. 
and by comparing two engines working to same power, | figh Pracuke ? There can be little doubt that liquefaction, which is one of 
with the same pressure and expansion of steam—one being | >... \ the principal causes that make the actual indicated work of 
a simple engine and the other compound—to show that the | “F Man Renee A OM: steam fall short of its theoretical amount, is much more in- 
advantages claimed for the compound engine are not low WS , jurious in simple engines, with rates of expansion, than 
fictitious. \ it is in compound engines. The liquefaction due to the work 
The Admiralty Committee on am of Ships of War | | My a . , done would, of course, be the same in the two cases; but the 
were entirely in favour of the compound engine, and in their en . Scale 10 ths = %4 fan buh. difference of temperature between the steam and 
report they say: “The carrying power of ships may cer- | petra on. the sides of the cylinder in the case of the simple expansive 
tainly be to some extent increased by the adoption of com- | a engine is much greater than in the compound ine, and 
und engines in Her Majesty's service. Its use has recently | lor Precure i consequently, from the laws of radiation and uction of 
Seamer very general in the mercantile marine, and the weight | Dragram ——-——.. | heat, we may infer that the reduction of the initial pressure 
of evidence in favour of the large economy of fuel thereby | SR Se LY het idcmenieniitemiapiliamiitee cal: an tee ne of the back pressure in the case of the simple 
gained is to our minds overwhelming and conclusive. We | __. ,.| engine would be greater than in the ine. 
e will now consider, more particularly, tho Ealenes of 
2 lCompoma Engow-~ Fig 9 di 
— en 1 ——}--_ rr, $a Compound gee » al ~*~ Pie Fig. 4 
| > ee : Bee 
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Figs. 2 and 3. Diagrams of twisting moments; inertia of oe not a ad Figs. 4and 5. Diagrams of twisting moments; inertia of moving parte incladed, 
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- nanan wane ee in a 2 = Maximam twisting moments in inch-tons ... A 960 1260 
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Figs. 12 and 13. Diagrams from engines of H.M.S. Swinger; 6-knottrial, May 25,1872. Steam, 491b.; vacuum, 264 in. 


revolutions, 62.07 ; Ind. HP., 77.4. 
The first part of the paragraph requires, perhaps, a littl¢ ; forces on the shaft ; and, in order to illustrate this point, we 


beg, therefore, earnestly to recommend that the use of com- 
und engines may be generally 
reafter to be constructed ; and applied, whenever it can 
be done with due regard to economy and to convenience 
of the service, to those already built.” 

This report was made after wmy me fag) magecse badly den 
the leading marine engineering firms in country, from 
superintending engineers of of the principal Steam 
Navigation Companies, and efter a report had been written 
on the subject by Professor Rankine. 


* Bead before the Institution of Naval Architects. _ 





in ships of war | 


modification ; for, in most compound engines, t 
action of the steam is not so perfect as in simple 


| the eyli : 7 : 
| pansion on the admission to the reservoir. Not 
| this, the mass of evidence from preening oye 
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Figs. 10 and 11. Diagrams from engines of H.M.S, Swinger; 
wer trial, May 25, 1872. Steam, 60 Ib.; vacuum, 264 ia. ; 
revolutions, 116.4; Ind. HP., 369} 


simple and the other 
draw diagrams representing the twist- 


ppose the diameters of the cylinders of the compound 


29. 


= 


wre ree: perv so pens . 
Oo Ge pS 2 ATS 
? 


SAR POR BAIN AR ae SE 


me a 


Pus 


FR Be 


CRONE Tp aE 


RS rahe OY EA allt ngtinreeon es 





a 
® 
| 
5 
a 
t 


er De 


PE BELTON IES NELLIE OE LT IT 


AS WRT A 




















a ae «am 











ee rd ORE ALE SE LOOTED LAS LO AL iat 


ee 


ioe 


> CPE © 


EN POS. REE Be hm sm 








246 


CMP Cd BAR ge Smt 


ENGINEERING. 


{Marcu 26, 1875. 





rod 6 ft. 6 in., the speed of piston 500 ft. per minute, the 

pressure of steam in the boilers 60 |b. per square inch, and 
the tote! rate of expansion &. 

Fig. 1 gives the diagrams that might be expected from the 

Tcxcian, to) of the diagrams being made 

i to the volames of the cylinders so as to show the 


efliciency of 

diagrams in Fig. 1 may be taken to t the theoretical 

diagram from simple engine, no being made 

for the lowering of the initial or the increase of the back 
due to the liquefaction. 


Fig. 2 is the curve representing the twisting moments on 
the crankshaft of the ecmpound engine, and Fig. 3 the cor- 
responding diagram for the simple engine. The dotted curves 

t the twisting moments for each cylinder separately, 
and the full curves the combined twisting moments. The 
mean twisting moment in each ease is 725 inch-tons. The 
meximum moment in the case of the compound engine is 
1039 inch-tons, giving a ratio of maximum to mean of 1.42 
tol. In the ease of the simple engine the maximum twisting 
moment is 1300 inch-tons, giving a ratio of maximum to 
mean of 1.703 to 1. : 

This is, however, without taking into consideration the 
inertia of the reciprocating parts of the engines, which play a 
most important part in the pressures on the crank pin at 
the different points of the stroke. The indicator diagram 
simply gives the pressures of the steam on the piston through- 
out the stroke, and though the total pressure on the piston 
throughout the stroke will, exceptiog a little loss by friction, 
be equal to the total pressure on the crank pin throughout 
the stroke, yet the distribution of the pressures during the 
stroke will be very different. 

To the indicator diagram must be added another diagram, 
representing the work done in moving the reciprocating 
parte of the engines. At the beginning of each stroke, 
the motion of the reciprocating parts receives accele- 
ration, and, consequently, the pressure that causes this 
acceleration must be deducted from the pressure shown 
by the indicator diagram, in order to get the pressure 
acting on the crank pin. The amount of acceleration gra- 
dually diminishes till about the middle of the stroke, when 
the velocity of the piston is for an instant uniform, acd the 
acceleration becomes zero; then retardation begins, and the 
work that was expended in acceleration is again given out, 
and the pressure on the crank pin is thus increased beyond 
that shown on the indicator diagram to the same extent that 
it was before diminished. 

Fig. 4 is the diagram of twisting moments on the crank- 
shaft of the compound engine when allowance is made for the 
inertia of the reciprocating parte. The maximum twisting 
moment is reduced to 960 inch-tons, and the ratio of the 
maximum to the mean is 1.32 to 1. 

Fig. 5 is the corresponding diagram for the simple engine, 
and shows a somewhat curious result. 

It will be seen that although the maximum twisting 
moment due to each cylinder is considerably reduced, yet the 
increase at the end of each stroke counterbalances the de- 
crease at the beginning, and the combined diagram is al most 
identical with the diagram when the inertia of the rectpro- 


eating parts was neglected; the maximum moment being | 


1250 inch-tons, and the ratio of the maximum to the mean 
being 1.724 to 1. 

In this ease, therefore, we find that that the maximum 
twisting moment on the shaft of the simple expansive engine 
is more than 30 per cent. greater than that on the shatt of 
the compound engine. In consequence of the greater uni- 
formity of twisting moment the ehafting and framing may 
be made lighter in the compound than ia the simple expan- 
sive engine, and much greater steadiness of motion may be 
obtained, and more efficient action of the propeller in the 
water expected 

Fer convenience of reference the results from the two 
engines are shown in the following Table. 


Jompound, Simple 





Engine. | Engine. 
Cylioders eee No 2 | 2 
: { 57 in. a7 
~ diameter . 195 ef 6? 


Length of stroke... vee 2 it. O in. | 2 ft. 9 in. 
Length of connecting rod 5 ft. 6 in, | 6 ft. 6 in. 
Speed of piston in feet per minute 500 600 
Total ratio of expansion... ose 8 8 
Indicated horse power , 2100 2100 
Mean twisting moment on shaft in 


72 725 


inch-tons ... - ose . 726 
Maximum twisting moment neglect- 

ing inertia of reciprocating ports 1030" | 1300 
Ratio of maximum to mean 142 tol | 1.793 tol 
Maximum twisting moment includ 

ing inertia of moving ports 

Katio of maximum to mean 


960 1250 


13 tol 1.724 tol 


The great variations of pressure in the case of the simple 
engine would probably also have a tendency to produce the 
same effect on the shaft that vibration does—that is to cause 
the struc! ure to become crystalline. 

Some years ego four ships for a German steamship com- 
pany were fittea by Messrs. Caird and Co., of Greenock, with 
smple engines, working at a = rate of expansion, the 
working pressure of steam ia the boilers at sea being from 
60 lb. to 70 Ib square inch. The thrust-shafts of each of 
the four vessels broke at sea after a comparatively short period 
of service, and this was considered to result from the inter- 
mittent excessive strains brought on thé shafting. The ton- 
nage of the ships was about 2500 and the indicated horse 
power, when at sea, 1500 to 1600. 

I may aleo add that very recently an engineering firm on 
the Ciyde declined to tender for the supply of simple expan- 
eve engiaes, working with high pressure steam, on the ground 


by measurement 
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1.983 2066' 1.733 2116 1683 2.10 | 1883 
5 


1 Duration of trial ws ine ohn: ie 

2 Pressure of steam in boilers : , 89.125 | 80.333 | 80.376 | 79. 81.071 80.433 | 80.875 
3 Ratio of expansion : ii a ee} 5.708 9.19 16.85 6.11 8.57 12.62 2.18 
4 Vacuum in condenser ... oe §6= ama. | - 296.56 26.5 245 25.52 25.29 24 66 240 

5 Revolutions per minute ati eo, 56.34 438.18 38.87 53.84 46.25 389.92 45.28 
6 Indicated horse power e 110.5 775 46.4 116.0 744 548 66.7 

7 


Water per indicated horse power per —s lb. | 20.86 20.71 2611 | 23.15 | 2400 27.11 | 3408 


© |Weter per indicated horse power per hour} yy. | 15.25 | 15.76 18.58 | 1625 | 16.58 | 1642 | 94.04 
from indicator diagrams 
9 Proportions of water used accounted for by in- pe 
dicator diagrams ose we oe ean 749 761 .738 702 647 -606 | 707 


| ' 








method of working. ‘ ; 
Ove advantage claimed for the simple engine for war ships 

is, that on going into action the steam pressure might be re- 

duced, for safety, without so great a loss of efficiency as in 


than real, for if this line of argument were carried to its 
logical conclusion, we should find ourselves back to the 
engines and boilers in use forty or fifty years ago, which 


however, this point were insisted on, it would be very easy 
to adapt the compound engine for this purpose by simply 
fitting connexions between the high-pressure cylinder and 
the condenser, and between the low-pressure cylinder aod the 





steam pipe, to be used in cases of emergency. I do not think, 
however, that the tendency of engineering is to return to the 
| low-pressures in use forty or fifty years ago, but on the con- 
trary that the pressures will be increased considerably beyond 
those at present in use, and the expansive force of the steam 
| more fully developed. If the pressures and rates of expansion 
be increased, it appears fromjthe diagrams of twisting moments 
given, that regarding the strains on the shafting and framing 
alone, the compound engine is the only type that can be 
safely employed, and we shall have to provide against the 
casualties of action, not by working with steam at or about 
atmospheric pressure, but by thoroughly protecting the vital 
parts of the ship, of which tue region of the engine and boiler 
rooms are not the least important, and by subdivision of the 
evgine and boiler rooms into separate compartments, 60 as to 
pm the chances of disaster to a minimum. 

I will now call attention to the results of a few comparative 
trials that have been made to test the relative economy of the 
two systems based on the amount of water used per indicated 
horse power per hour. 

| The first experiments we will consider, were made on the 
| United States survey vessel Bache, by Mr. Charies Emery, 
of New York, and the results were published in Exersesr- 
ise of January 1st, 1875. 

The Bache had a enmpound engine, with the small cylinder 
arranged above the large cylinder, the two pistons having a 
common rod. Direct steam communication was fitted to the 
large cylinder, so that it could be worked independently, using 
steam of the same pressure and with the same degree of ex- 
pansion as when both cylinders were working together as a 
compound engine. This connexion was originally designed 
for use in case of accident to the high-pressure cylinder. 

The large cylinder was steam jacketted, and experiments 
were made both with and without the jacket in use. 

We shall confine our attention to the experiments made 
with the jacket in use, and shall select examples of simple 
and compound expansion as nearly approaching each other 
as possible. The particulars are given in the [able on the 
present page. 

On reterence to the Table, it will be seen that in each case 
| the consumption of water per indicated horse-power per 


| hour was considerably less in the compound than in the | 


simple expansive engine. From columns 1 and 4 we see 
that with a ratio of expansion of between five and six times, 
| the water used per indicated horse-power per hour was in the 
simple expansive engine 23.15lb., whilst in the compound 
| engine it was only 20.36 lb., showing in this case a gain in 
economy by the use of the compound engine of rather over 
| 12 per cent. At the higher ratios of expansion the percent- 
, age of economy was still greater. 
| The consumption of water for the power developed was 
; both im the compound and in the non-compound engine 
|much greater at the high rates of expansion, shown in 
| columns 3 and 6, than at the lower rates. The non-com- 
| pound engine was not tried ata higher rate of expansion 
than 12.62 times, whilst the compound engine was worked 
}at 16.85 times. By increasing the rate of expansion in the 
| simple engine from 8.57 to 12.62 times the consumption of 
water per indicated borse-power per hour was increased from 
24.088 Ib. to 27.113 Ib. It is evident from this, that had an 
expansion of 16 or 17 times been carried out in the simple 
| engine, the water used per indicated horse-power would have 
| been considerably over 30 |b. per hour. 
| It must not be assumed, however, because the consumption 
| of water forthe power developed is greater at very high 
rates of expansion than at lower rates, that it is never bene- 
ficial to use these high rates. 

Engines of war ships on ordinary service are generally 
working at considerably reduced powers, and it is a question 
of some importance whether in such cases it would be wiser 
to reduce the pressure in the boilers, and work at a low rate 
of expansion, orto keep up the pressure of steam and use a 
higher rate of expansion. 

A comparison of columns 5 and 7 of the Table would 
appear to show that the latter plan is the correct one. 
Column 7 gives the results of working the engine with re- 
duced steam ure when only low powers are required. 





of the danger to the shafting and framing incurred by this | 


the compound engine. I think that this is more imaginary | 


worked at the atmospheric pressure or a little above. If, 


press 
It will be seen that whilst in the trial given in column 5 the | 


water used was only 24)b., and in column 6 27 Ib. per indi- 
cated horse-power per hour, the water used on the experiment 
shown in column 7 was 31lb. per indicated horse-power per 
hour, the horse-power in this experiment being between 
| those given in columns 5 and 6. 

These experiments show that a high rate of expansion can 
be carried out more economically in the compound than in 
the simple expansion engine. There are practical difficulties 
in the way of carrying out high rates of expansion in simple 
engines that must not be lost sight of. For example, in the 

| cases of the engines referred to in the former part of this 
paper, it will be seen that in the compound engine steam is 
carried in the high-pressure cylinder when working at full 
power for 14in. or 15 in., so that there is plenty of range for 
the expansion valve to be used when working at low power, 
and the pressure of steam in the boilers may be kept at or 
near the maximum. In the simple expansion engine the 
steam is only carried for a distance of 4in. or Sin. in the 
cylinder when working at full power, so that the practical 
range of expansive working is much reduced, and when the 
engines are required to work at low powers, either the pres- 
sure of steam in the boilers must be reduced or the steam 
must be throttled, so that the benefits of high pressure and 
expansion are to a great extent lost. 

t would, therefore, appear that at reduced speeds the 
compound engine would in general be more economical than 
the simple expansive engine. This is of no small importance 
when we consider that it is only on comparatively rare occa- 
sions that ships of war have to steam at full s , and that 
for by far the greater period of their service they are steaming 
at speeds varying from 4 to 7 knots an hour. 

There is another point that should be referred to in con- 
nexion with these experiments. Line 9 of the Table gives 
the proportion of the total quantity of water used that is 
accounted for by the indicator diagram. The nearer this 
approaches unity the less will be the loss from condensation 
in the cylinder, jackets, &c. 

It will be seen that in the compound engine the propor- 
| tion of water accounted for by the indicator diagram was 
about the same at each rate of expansion, whilst on referring 
to columns 4, 5, and 6, we find that in the simple expansive 
engine the proportion diminishes as the rate of expansion is 
increased, being .702 when the rate of expansion was 6.11 
times, and .6U6 when the rate of expansion was increased to 
12.62 times. In each case, too the amount of water accounted 
for by the indicator diagram of the simple engine was less 
than that in the compound. 

The only comparative trials of the two systems that have, 
as yet, been made in the Royal Navy were those on the two 
gunboats Goshawk and Swinger, of 360 indicated horse 
power, and these were very limited in extent. The engines 
of the Goshawk were made by Messrs. Maudslay, Sons, and 
Fieid, and are of the compound type, with cylinders 28 in. 
and 48 in. diameter, and a stroke of 1 ft.6in. The engines 
of the Swinger were made by Messrs. Humphreys and 
Tennant; they are simple expansive engines, with two 
cylinders of 34 in. diameter, and length of stroke 1 ft. 10 in. 
The boilers in each ship are similar, the safety valvesin each 
case being loaded to 60 lb. per square inch. 

The total weight of the Goshawk's machinery is 75} tons ; 
that of the Swinger is 75{ tons. so that, notwithstanding the 
addition of the high-pressure cylinder, the compound type of 
engine is not necessarily heavier than the simple expansive 
engine. 

The ships were each tried for six hours, at a 6-knot speed, 
and the performance, as measured by the estimated quantity 
of coal burnt, was slightly in favour of the simple engine ; 
the coal used per indicated horse power per hour in the 
Swinger being, apparently, 2.073 Ib., and in the Goshawk 
2.142 Ib. Onthe 25th of May, 1872, both ships were tried 
for six hours, at ful) power, when the performance, judged 
simply by the coal account, was again slightly in favour of 
the simple engine; the consumption per indicated horse 
power per hour in the Swinger being given as 2.60 Ib., and 
in the Goshawk 2.61 Ib. 

When we come to compare the indicator diagrams, how- 
ever, we find quite a different result. On the 6-knot trials 
the amount of water used per indicated horse power per hour, 
as measured from the indicator diagrams taken, was in the 
Swinger 21.47 lb., whilst in the Goshawk it was only 18.69 lb. 


| Again, on the full power trial, of the 25th of May, 1872, the 


water used per indicated horse power per hour in the Gos- 
hawk, as measured from the indicator diagrams, was only 
15.57 Ib., against 21.32 Ib. in the Swinger. 

On reference to the trials of the Bache, before quoted, we 
see that a larger proportion of the total quantity of water 
used is accounted for by the indicator diagram in compound 

| than‘in simple engines; so that this comparison shows more 
| favourably for the simple engine than would probably have 
| been the case had the actual quantities of water been 
| measured. 

A great deal of stress has been laid on the fact that the 
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. te 
Full Power Trials. Caoeet | Full Power Trials. otal 5S ook cutee pik of peMlbsk Sess bhile. = #0 


Date of trial Feb. 7, '73 |28 July, '73 May 26,72 
4 


Indicated horse power ... 481 376 
ft. | ft. ft. 

Speed of piston ... ese 2 14 378 
Weight of steam used? lb. Ib. Ib. 

pa 1 dag 7396 8184 | (5852 


per hour os 
Weight of steam used 
per indicated horse 


power measured 16.42 16.91 15.57 
from indicator dia- | 
grams ... . } 


horse power per hour oss ove 2.61 








Coal used repetonr} 


as estimated ... | 


consumption of coal per indicated horse power per hour given 
for the Swinger was rather less than that given for the 
Goshawk. Lthink, however, it will be admitted that such 
a basis of comparison is misleading, and is quite unsuitable 
for scientifie purposes. It is impossible to estimate accurately 
by the eye the quantities of coal on the ee Pa and 
in the fires at the commencement and conclusion of the trial. 
On the correctness of this estimate, however, depends the 
reliability of any comparison made with the quantity of coal 
burnt as a basis, and it is very evident that in any short trial 
of four to six hours there is such a margin of possible error 
that the coal burnt per indicated horse power cannot be taken 
as affording a satisfactory basis of comparison. The only 


absolutely true method is to ascertain by actual measurement | 


n the Goshawk and 


the exact quantity of water used. 


Swinger this was not done, so I have taken the quantity of | 


water used as shown by the indicator diagram as being the 
nearest approach to the truth. 


For convenience of reference some particulars of the per- | 
formances of the Goshawk and Swinger are shown in the 


Table above. 
It is probable that before the close of the year we may have 
more data on which comparisons of the economical] working of 


the two systems may be based. There are at present in course | 


of construction for the Admiralty two pairs.of simple expansive 
engines of 360 indicated horse power, end two pairs of 900 in- 
dicated horse power ; the pressure of steam in each case being 
60 lb. per square inch. 

The results of the trials of these engines, compared with 
those of the compound engines in the other ships of the same 
classes, cannot fail to be of great importance, and will no 
doubt do much to determine which type of engine is most 
economical, and, all things considered, which is the most 
suitable for ships of war. 





Mr. J. Seott Russell considered this an admirable paper 
both for its accuracy and rare moderation, because most en- 


gineers were either whole-hog advocates of the one or whole | 
hog advocates of the other, and each gave to his favourite all 


the good qualities and none of the bad. Mr. Sennett had 
touched upon the real point of the case, which was that there 
was no advantage in a general way between the development 
of steam in one cylinder, and the development of steam in 
two successive cylinders. There were great inconveniences 
arising from the single cylinder which we had not yet found 
the means of correcting. The first advantage in a couple of 
cylinders wasthat you had one cylinder into which to put 
very hot steam, and another cylinder into which the steam 
went and became cold. Another great advantage was that 
in letting on high-pressure steam in a single large cylinder 
it went in with such a terrible thump that the whole engine 
quivered, and that thump sufficiently often repeated showed 
that a given bit of iron could only bear a certain number of 
thumps, and that when it bad had that certain number of 
thumps the virtue died out, and it was no longer good iron. 
[he practical result of the compound engines had been that 
they were durable and trustworthy, going comparatively 


smoothly, and not injuring the materials of which they were | 


made. Consequently, they have become decided favourites, 
notwithstanding that in their structure they cost a great deal 
more money, that in their management they required a good 
deal more attention, and that on the whole, in the abstract, 
they did not give out much more power. There was, 
however, a sufficiency of advantages on all points to have 
turned the practical opinion of the great majority of engine 
makers decidedly in favour of the compound engine. 

Mr. Flannery considered that an important disadvantage at- 
tending the sudden expansion and irregular motion of the 
shaft was, that as the screw was revolving by the jerky 
motion that took place, there was a much larger percentage 
ef slip at particular portions of the revolution than at 
ethers, and also there was a jerky backward motion of the 
water imparted and a corresponding loss of power in pro- 
pelling the ship forward, which was the result of an unequal 
crank effort, which was not the case where the shafts went 


round uniformly. Another point was that the expansion | 
of steam could be more easily accomplished by two cylinders | 
in an old engine than in a single cylinder. It was evident in | 
the case of an old engine whose valves were worn, the original | 


indicated ratio of expansion was interfered with in the ease 
of ® single engine more than in the case of a compound 
engine. 

Mr. Scott Russell observed that there was also a great 
loss in the single engine from the extreme variation of pres- 
sure upor. the bearing surfaces. 

The Chairman.—I think it only remains for us to express 
our thanks to Mr. Sennett for the clear and able paper which 
he bas read to us. 


Trial. | 


Feb. 6,73 June 11, ’73 Oct. 17,73 May 26, '72| June 12, °73 
s | 525 3 4 





77.8 461 365 | 80, 
ft. ft. ft. ft. | 
220 454 470 oo a. 
Ib. Ib. Ib. » & wh 

1454 | 9100 11,022 7781 = 1726 

18.69 | 19,74 21.0 2192 | 2147 

| 

2.142 sg 260 | 2078 

' 








THE DANKS FURNACE. 

To rus Eprror oy ExGrnggnine. 
, _ Srr,—I wrote you last week to correct an error in calcula- 
| pe ny in my ery Paw ene furnace that 
ia ‘our impression of Fe 9. According to 
| the amended calculation the saving shown would be 24s.5d. 
instead of 278. Gd., as it stood originally, but I have had 
several communications from the North of England stati 
| that fettling suitable for the Danks furnace cannot be obtain 
| under 25. to 285. per ton, instead of 20s., as I had estimated 
| it. Reckoning upon that basis, the ealeulation would stand 
| a8 follows, but of course the price of fettling, as well as coal, 
| labour, and other items, will vary from time to time :— 





min. 

1, A quantity of hammer slag is thrown into the 

furnace, and upon it is charged the pig iron. 

| 2. The fire is made up and the melting begins ; these 

j two stages wy onanaveragefully .. ... 55 

3. The iron is refined by slowly rotating the fur- ) 
nace so as to bring the oxide of iron lining 
constantly under the surface and in contact 
with the metal, whilst a jet of water is caused 
to play upon the lining for the purpose of 
cooling it. This process removes the silicon >} 20 
and some of the carbon. 

4. The machine is then stopped and the thin 
siliceous cinder thus formed is tapped off from 
a small hole in the side, These two processes 
oceupy 15 to 20 minutes. 

5. The machine then rotates rapidly and boiling 
commences, which lasts from 20 to 25 minutes 20 

6. The iron is now opened out, and exposed to the 
flame, then balled up by slowly turning the 
machine, and finally the ball withdrawn and 
taken to the squeezer. This occupies about 10 
minutes, and five more must be allowed for re- 
charging, say, 20 minutes ... s. «1 «.. oo 20 





Time occupied about one heat ... ... 115 
The time generally varies from 1 hour 40 minutes to 1 hour 
| 50 minutes. 
When refined metal is used the third and fourth stages are 
dispensed with entirely, because it begins to boil directly it is 
melted, and there is no siliceous cinder to tap off. 


min 

There is thus a saving in time of ... ove ee 620 
If molten metal were used there would be a 

further saving in time of... am ane o. 55 

Or altogether . 7 


Which when deducted from the 115 min. required for cold 
ig iron, shows 40 minutes required for molten refined metal. 
herefore, if my theory with respect to the waste of fettling is 


correct, we should reduce that waste to ‘ t xe = 240 lb., and 
i. 
| if to this is added the quantity required for the oxidation and 
removal of the impurities, namely, 435 lb., we should onl 
want 249 + 435684 Ib. instead of the 1510 lb. now used wit 
pig iron, showing a saving of 626 |b., which at 268. per ton 
is worth 9s. 7d. 

The further advantages of obtaining so much larger a 
quantity of iron in the same time must be very clear, for 
the men being now paid by day work, this larger production 
of iron would be obtained at the same cost for coal and wages. 
The day of 24 hours would be taken up as below : . 

«™m. 
5 fettlings, say 1 hour 40 minuteseach .,. 8 20 
23 heats of iron, say 49 minutes each oo. 15 20 


23 40 
When puddling pig iron, only 9 heats of 8 ewt. are made 
| on an average, if all goes well, yielding 3 tons 16 owt. 2 qr. 
of bars. 
23 heats of refined metal 8 ewt. charged would yield 10 tons 
2 ewt. of bars. 
I estimate roughly that 6 tons of coal are burnt per 24 
| hours. 





shillings. 
6 tons of coal at 7s. perton ... see . 42 
2 puddilers at 10s. 6d. and two underhands at 5s. 31 
Cost of labour and coal for producing 3 tons 
be Cate y pig and 10 tons 2 ewt. from 
| ned ee “at oot ae 73 
| 3 tons 16} ewt. at 32. 130.=19s. 6d. per ton iron. 
4 81. 18a 7s. 3d. P rig ee iron. 


—— 


Saving in favour of refined 
' frome ws one 10. BA 


paddled bare mw £h7 10 
iron aoe oe 
to be deducted the cost of refining bar 


i ied i ing, I hear that 
the practical results obtained when puddling molten refined 
izon, which is now being done at some works, correspond very 
closely with those which I show in my calculation should be 
obtained. For 10 tons of iron are made in one machine in 
24 hours, whereas my calculations show # yield of just over 
ag in on eame time. 

ave computed the cost of making plates when 
puddling cold pig-iron in the Danks, and ye as) it with 
the cost of when working molten refined iron, in 
which I have taken into account the interest on capital, cost 
of repair, labour, and general expenses of management, 
besides the items given above, and I find that the saving 
ton of plates, when using molten refined iron, is 

11, 8s. 8d. per ton, after paying for refining, and for remelt- 
ing the metal; but the full particulars would be almost too 


lo ng for your 
se Sir, yours faithfully, 
Anruur Warses. 


24, Leinster-square, Bayswater, London, March, 1875. 








STREET TRAMWAYS. 
To tux Epitor or Enoingrnine. 

51n,—As one who has had some experience in designing 
and constructing street tramways, will you allow me to 
offer a few remarks on the system of laying them down in 
this country. But before 1 deal with the defects I believe to 
exist, 1 must say a word or twoon the correspondence which 
has appeared in recent numbers of your journal. Both Mr. 
Lyndes in his paper read at Manchester and Mr. Livesey in 
his letter have, it appears to me, been singularly partial in 
the types of construction they have selected to illustrate 
their remarks, and I venture to think have drawn very 
erroneous conclusions as to the causes of the defects the 
have complained of. Like most others who have dealt with 
the subject of tramways in this country, they have charged 
all the defects to the account of either foundations 
or the use of timber. Now it has been my lot to construct 
street tramways where the worst possible foundations were 
to be met with. In the town the roadways in many parts 


consisted of the contents of dust-bins, old rags, bones, and 
broken crockery, with here and there a boulder that 
as frequently 


had been left after a heavy fail of rain s 
oceurs in climates. In the city of Valparaiso, with 
the roadways of the streets made up of the rubbish just de- 
scribed, some six miles of tramway were laid twelve years 
ago; it is still in good working condition, and with fares at 
less than one penny per mile, it pays a dividend about 
double that of any tramway in this country. It was con- 
structed of longitudinal timbers and cross pers with the 
rails screwed to the timbers by coarse joiners’ screws; not a 
single particle of conerete or asphalte was used, and tho onl 
material for the foundation was a layer of 4in. of beac 
shingle and granite chippings ; but it had one peculiar feature, 
and that was, that all the joints of the longitudinals were 
scarfed together and were bolted to the eross ties. This ar- 
rangement was adopted by Mr. William Lloyd, the engi- 
neer of the Valparaiso and Santiago Railway, who prepared 
the origioal plans for the tramway. 

Toe experience I gained in laying the Valparaiso lines 
completely convinced me of the importance of the system of 
searting that I always adopt it. I have done so in the 
Madrid tramway which I constructed in 1871, and also in 
the Aberdeen district tramways which I completed last yeor. 
After having seen nearly every form of construction in use 
in the United States, on the Continent of Europe, avd in 
this country, I have no hesitation in saying that I believe 
the chief failures have been where concrete has been used as 
« foundation for the longitudinals in place of cross ties. I am 
sure there is no necessity to use concrete on a tramway any 
more than on a railway; in fact, 1 have proved over and 
over again that where dependence bas been placed in con- 
crete the road has speedily become defective, and the rolling 
stock injured to a corresponding extent. Such was the case 
in the early days of railways, when stone blocks and short 
lengths of rails were used i of timber sleepers, long 
lengths of rails, and fishjoints. All! the materials required to 
construct good tramways are sound timber, rails of a weight 
not less than 50 Ib. to the yard, good dry ballast, and honest 
workmanship; these will make a substantial tramway, and 
one which the street pavior will find it easy to keep up to ; 
but at present the foundation of conerete gives way, the rails 
and sleepers begin to —< jump, the joints of the 
stones work loose, and the w structure of the road is broken 
to pieces, and the end is annoyance to the publiv and loss to 
the shareholders of the company. 

Apologising for trespassing so much on your valuable 


. I remain your obedient servant, 


Harry Goxs. 
9, Islip-street, Kentish Town. 





Propossp Americas Canal —The construction of a canal 
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THE UNDERGROUND RAILWAY, NEW YORK. 
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THE UNDERGROUND RAILWAY, NEW 
YORK CITY.* 
(Continued from page 234). 

At the north side of 98th-street commences the stone via- 
duct, which extends to a point midway between 115th and 
116th-streets, forming the third division of the work; it was 
construeted under the supervision of Mr. George S. Baxter, C.E. 
This viaduct is built across the marshes koowa as the Harlem 
Flats, and is, in all respects, a remarkably substantial work. 
lis total length is 4563 ft., its greatest height above street grade, 
which occurs at 104th-street, 31 ft. Lin., and its width in the 
clear, at railroad grade, 48 ft. The grade of the road across 
the viaduct, as will be seen by a glance at the profile (page 
151, ante) is by no means level. Between the south and north 
ends there is one continual fall of 40 ft. per mile, the south end 
being 41 ft. 3 in. higher than the north end. The work consists 
of an earth embankment contained between two retaining walls 
of first-class rubble masonry, laid in cement mortar, with ver- 
tical and borizovtal joints, and battered on the outer face one 
inch to the foot. The height, breadth, and depth of foundation 
vary. Thus, at 100th-street the dimensions are: Height 9 ft., 
breadth of es)l at foundation 6 ft. breadth of parapet 4ft.; at 
102nd-street, 21 ft. 11 ft. 4 ft. : at L03rd-street, 26 ft. 11 ft. 


<4 ft.; at 104th-street, 29 ft. x 13 it. x 6 ft., and at 115th-street | 


Zit. x4 ft.x3 ft. 

la iaying the foundation of such a massive structure in such 
soft ground, considerable difficulty was encountered. By far the 
greater part was laid either in concrete or on piles, the latter 
being used very generally under the piers and abutments of the 
bridges at the street crossings. 

The piles (of which 198,900 linear feet were driven) were of 
white oak and spruce, from 12 ft. to 15 ft. in length and 12 in. 
diameter at the butt, and were driven 2 ft. 6in. from centre to 
centre till they reached bard bottom, or till a ram of 1500 lbs., 
falling 30 it, did not settle them more than jin. The tops 
were then sawn off level, at the proper height, and capped with 
two courses of white oak timber 


concrete was employed, it was quickly mixed and deposited in 
layers of from éin. to 9in., and settled by slightly ramming, 
sufficient to flush the mortar to the surface. The viaduct is 
carried over the cross streets on arches, the first series of which 
is at 102nd-street. 

Fig. 19 shows a portion of the viaduct in perspective, and also 
the passenger statin, which is built in part within the viaduct. 
Fig. 20 shows an end elevation of the viaduct. Fig. 21 is a side 
elevation in part section, showing the character of the arches at 
the sticet crossings. 

Tne foundations of these arches are first-class gneiss rub- 
ble masonry, and project one foot beyond the line of the super- 
structure of the piers and abutments. On these foundations is 
placed a bridge of three arches, two of them semi-circular 
arches, of 10 ft. span and 6 ft. rise, and 20 in. thick, which span 
the sidewalks, and one elliptical arch, 30 ft. span and 17 ft. rise, 
and 24in. thick, placed between the two small arches and 
spanning the roadway. The piers are 8 ft. by 5tt. by 56 ft., and 
the abuiments 8 ft. by Git. by 66ft. The faces of the abut- 
ments, spandrels, wing walls, piers, and arches, are built of 
freestone well dressed, and (with the exception of the arch stones, 
which are cut to long gin. joints) are all cut to lay 4 in. joint. 
Tie backing of the walis, abutments, and hearting of the piers 
is first-class gneiss rubble masonry, well tied .to the face with 
face headers. Tue abutments are carried up 6ft. above the 
springing line of the arches on the outside; and from the top of 
this backing to the crown of the main arch, the spandreis are 
filled with concrete, plastered with ¢ in. of cement. The bridge 
at LUSrd-street does nut differ trom the one just described, except 
that ite rise is but 16 ft. The foundations for the bridge and 
walls at this point are from 10 ft. to 12 ft. deep, good bottom 
being found without going below the water ievel. From this 
porth to 106th-etreet, the foundations were laid dry. At 106th- 
street, a wide street, taere are four arches, one over each side- 
walk, 20 in. thick, 15 ft. span and 74 ft. rise, and two 24in. 
thick, 26 ft. span, and 13 ft. rise. The two outside piers are 
5 ft. 6 in. by 9 tt. by 56 ft., and the middle pier and two abut- 
ments 7 ft. by 9 ft. by 56 ft. Like all the bridges, it is built of 
freestone, the material in this case being obtained from the old 
bridge, which was carefully taken down, and the stunes cleaned, 
and where necessary, redressed. The north pier and abutment 
foundations were put down about 9ft, below high water toa 
good sand and gravel bottom. 

ln the block between 106th and 107th-streets, the founda- 
tion of the retaining walls was put down to a depth of some 
12 ft. below high water, thus giving the foundation at this point 





© From the Scientific American. 


id crosswise and treenailed to | 
the piles, and on these was laid the foundation. Wherever | 


Fig. 19. 








VIADUCT AND PASSENGER STATION AT 1]0-TH STREET. 
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| a height of 23 ft. The excavation was made through 6 ft. to 
| 8 ft. of black mud and about 4 ft. of a black clay-like material, 
which was very probably the mud in a compressed state. The 
earth: was taken for a distance of 4 ft. outside of the foundation 


water side to hold tho sheet piling in place, and outside of these 

an earth dam wasthrown up. On the east side the place of the 

| dam was supplied by the embankment of an old road. The 
excavation, into which the water ran slowly, was easily kept 

| dry by a steam pump, except on one or two occasions during the 
full moon tides. 

It will be observed on the profile (page 151 ante) that at 
| 12th and 113th-streets the grade of the railway approaches 
| 60 nearto that of the avenue that sufficient headway could not 
| be obtained for stone arches. Their places are therefore supplied 

by double wrought-iron post truss bridges, capable of supporting 
3000 ibs. per linear foot of track, independent of their own 
| weight, their factor of safety being 5. In the bridge at 112th- 
street, the trusses are 8 ft. high, 52 ft. in the clear between the 
outside trusses, and 63 ft. span. It is supported on stone abut- 








| 58 ft. long. These abutments are returned on each side to the 


| retaining wall. The bridge at 113th-street is the dast in the 

| viaduct. 

| The retaining walls from 98th-street to 115th-street «re sur- 
mounted by a parapet wall (rock faced on the outside) 2 ft. 6 in. 

| in height, 2{t. at bottom by 18in. at top. Upon this is 

the coping of pene-hammered granite, 10 in. by 3ft.4in. The 

coping and parapet are anchored to the retaining walls by 

wrought-iron galvanised rods, 14 iu. in diameter, and 6 ft. long, 

with a bead and washer on the bottom, and a nut and cast-iron 

washer on top. 

At 110th-street is one of the way stations, built in part within 
the viaduct, as shown in exterior view in Fig. 19. It consists of 
a waiting room built in the north abutment of the 110th-street 
bridge, and two iron stairways which rise, on the outside of the 


rooms to two covered landings on top of the viaduct. The 
waitiog room is on a level with the street grade, and consists of 





lines, and the excavation sheet piled and braced with heavy | 
timbers. For the west wall, guide piles were driven on the | 


| ments 7 ft. thick at street grade, 4 ft. at top, and 15 ft. high by | 


east and west retaining walls of the viaduct, from the waiting | 


a vaulted room 10ft. broad, 3 ft. 6in. long, and 12 ft. 7 in. | 


SIDE ELEVATION OF VIADUCT AT STREET CROSSINGS. 


from floor to the crown of the roof, and runniog parallel to the 
axis of the north archway of the bridge, into which it opens 
through a groined archway of freestone, 12 ft. broad by 5 ft. 
thick, and placed 22ft. from the outside of either retaining 
wall. 
The arch is semicircular, and of brick, 20 in. thick. This 
| room is lined with brick and plastered, and closed at the east 
end by a large semicircular arched window (see Fig. 19.) Two 
flights of steps rise from this room through two brick-lined seg- 
mental arched ways, 6 ft. broad by 8 ft. high, to points on the 
outsides of the retaining walls 17 ft. above street grade, from 
which iron stairways lead to the covered platform on top of the 
viaduct. Of these passage ways, the one leading to the west 
side of the viaduct passes out from the west end of the waiting 
room and forms almost a continuation of it. That leading to 
the east side of the viaduct is placed to the north of the wait- 
ing room, and parallel to it, but separated from it by a masoury 
wall 4 ft. 6 in. in thickness. 
| At the outside of the retaining walls, at each of the openings 
| of the arched stairways, just mentioned, is placed a wooden 
| platform, 3 ft. by 6 ft., from which are two flights of iron steps, 
| one to the north and one to the south. These steps are 
| 3 ft. wide, with yellow pine steps, cast-iron risers and stringers, 
| supported by 9 in. heavy H beams built into the solid masoary 
| of the retaining wall. They lead the covered landing beside 
| the track. These landings consist of wooden platforms resting 
| upon six rows of longitudinal wooden beams, supported, in turn, 
by iron beams, 8 ft. yk transversely on the parapet 
walis, 7 ft. 3 in. apart, and anchored by iron rods extending 
6 {t. downward through the masonry. The platforms are 130 ft. 
6 in. long and 8 ft. 3 in. broad, thus projecting 2 ft. 3 ia. 
beyond the parapet wall on the inside and 3 {t. on the outside. 
The covering railing is of desiga shown in Fig. 19. 
The amount of masonry used in the construction of the 
retaining walls, foundations, bridges, abutments, wing walls, 
spandrels, parapets, &c., of the viaduct was 60.047 cubic 
pas 2458 cubic yards of concrete was laid; 194,900 linear 
eet uf piling was driven; and of timber and plank used in plat- 
| form, grillage, &c., 352,000 ft. B.M., was used, and of iron 


| anchors 61,000 lbs. 
(To be continued.) 
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DIRECT-ACTING REVERSING ROLLING MILL EN 


CONSTRUCTED BY MESSRS. HAWKS, CRAWSHAY AND CO., GATESHEAD-ON-TYNE, FROM THE Dpgy 
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NQNE AT THE PANTEG STEEL WORKS, PONTYPOOL 


Esigmor MR. J. SCOTT RAWLINGS, BIRMINGHAM, AND MR. W. H. OSBORNE TAYLOR, PANTEG STEEL WORKS. 
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Tue subject of our two-page engraving this week, and of | of the Panteg Steel Works, Pontypool. Theengines, which | tervention of gearing, but so far as we are aware this is the 
the illustration annexed is a fine pair of reversing rolling | arenow nearly completed, are intended for dri a24in. rail first instance of the plan having been actually carried out 
mill engines constructed by Messrs. Hawks, Crawshay, and | mill at the Panteg Steel Works, and they will be coupled to 
Co., of Gateshead-on-Tyne, omg ay eee | the train —- — by the diagram tra 
Rawlings, of the firm of Messrs. J. Scott Rawlings +» | next page. It several times proposed drive 
Lionel-strent, Birmingham, and Mr. W. H. Osberne Taylor, | rail mills by engines coupled to them direct without the in- | ferred the engines are arranged diagonally, the two con- 
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44 8 
necting rods With the ex 
ception of the crankshaft, the engines are sunk below the 
floor of the mill, as shown, the framing, which is a hollow 
box section, forming a triangle to the lower extremities of 
the inclined sides of which the cylinders are bolted. Each 


being coupled to one crank. 





i 


| undoubted benefit likely 





this, however, is to be set 
greater simplicity of the direct-acting arrangement, the 


geared engines. Against 
to arise from the action of the 
shocks due to gearing being done away with, and the extra 


durability of the engines accruing from the reduced piston 


cylinder further takes a sliding bearing against an inclined | speed, these being more important points than steam con- 


bracket fixed to the foundation, this bracket merely serving 
to prevent any deflection of the cylinder, but not receiving 
any of the thrust or pull due to the working of the engine 
The whole design of the framing is very neat and 
stantial, while from its arrangement nearly the 

weight of the engines is utilised in adding to the stability 
of the structure. From the absence of gearing, and its at- 
tendant backlash, as well as from the peculiarities of the 
arrangement, the foundations of the engines we are de 
scribing will proportionately be exposed to far less severe 
shocks than those of reversing engines in general ; but 
nevertheless no pains have been spared to give the founda 
tions great stability. Thus immediately beneath the engines 
there has been placed a 6 ft. bed of hard stone, and beneath 
this again is a large block of concrete, while the engine is 
tied down by 2) in. bolts passing down to massive anchor 
plates having 11 ft. of concrete above them. Brick-lined 
culverts give access to the lower ends of the foundation bolts. 

In the construction 6f the engine-pit some special 
features have also been introduced. Thus, although the pit 
is 22 ft. 8 in. deep below the level of the mill floor, the sides 
are composed of but 9 in. brickwork, this brickwork being 
arranged in the form of a series of horizontal arches of 6 it. 
6 in. radius and 6 in. versed sine, which spring from the sides 
of cast-iron girders placed vertically along the sides of the 
pit at a distance of 6 ft. 6 in. apart from centre to centre 
These girders are of wedge section, so as to form skew backs 
for the springing of the arches, and their lower ends pass 
down into the foundation 18 in. below the floor of the pit, 
while their upper ends are braced apart by cast-iron struts 
of box section, which serve also to support the mill floor 
over the pit. The ends of the pit are each formed of a 
single horizontal arch of 18 in. brickwork. By this system 
of construction the cost of the brickwork lining for the pit 
has been materially reduced, while a structure has been ob- 
tained which is far better adapted than ordinary retaining 
walls to withstand the vibrations to which the lining of sueh 
a pit must necesarily be subject. 

The engines are intended to be worked with steam 
at 50 Ib. per square inch cut off at from half to full 
stroke, the speed being 40 revolutions per minute. The 
cylinders are 46 in, diameter by 6 ft. stroke, so that at the 
nominal speed the piston speed will be 480 ft. per minute. 
Che pistons are of wrought iron with a steel band and pack- 
ing rings, this form of construction having been adopted to 
reduce the weight of the moving parts. 

The valves are of the piston type, and there is but one 
eccentric for each engine, these eccentrics being mounted 
upon a short special shaft placed beneath the crankshaft 
and driven from it by gearing as shown in the view on page 
249. The shifting of the eccentrics to give different degrees 
of cut-off and to effect the reversal of the engines is per- 
formed by a special arrangement designed by Mr. J. Scott 


whole 
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| dircet-acting system will have a fair trial at the Panteg Steel single turn is taken round it. 
sub- | Works, and we have little doubt respecting the satisfactory | so fixed in the boat that the cord will not le 
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Rawlings, and which we shall illustrate in detail in an | 


early number. For the present we may state that the re- 
versing gear is so arranged that the movement of the steam 
piston, which shifts the eccentrics, exactly follows that of 
ihe hand lever, while there is no cataract employed. 

The manner in which the engine is coupled to the mill 


is, as we have said, shown by the outline view on the pre- | 


sent page. It is, we believe, intended to connect a cogging 
mill to the other end of the crankshaft, but we can scarcely 
regard direct-acting engines as so well adapted for cogging 
as they are for rolling. In the former operation the re- 
versals are, particularly during the earlier part of the pro- 
cess, Very frequent, the rolls only making a partial revolution, 
and under such circumstances the use of direct-acting 
engines involves an excessive use of steam 

Where the reversals are very frequent, too, the weight of 
the parts stopped and put into motion at each reversal is of 
great importance. The power thus practically lost varies of 
course directly as the weight of the parts and the square of 
the speed, so that if by running the parts twice as fast we 
could save half their weight, we should save half the power 
lost at each reversal, In comparing direct-acting with 
geared engines, the greater weight of the moving parts of 
the furmer is partially compensated by the weight of the 
gearing being done away with, but we still believe 
that, as for as the loss of ‘‘ work” due to reversal is 
concerned, the balance would still be in favour of the 








sumption. At all events, thanks tothe care with which the de- 
signs of the engines we illustrate have been worked out, the 


character of the result. It only remains for us to add that 
Messrs. Hawks, Crawshay, and Co. only received the 
drawings of the engines we have described during the last 
week of last November, and the fact that they are now 
ready for erection in situ shows that the work has been 
energetically proceeded with. 


SAFETY CLEATS.* 
On Self-acting Safety Cleats, for Holding the Sheets in 
Sailing Boats 
By A. B. CavicksmaxKk 

Amone the numbers of new inventions which, in these 
modern times, are being brought before the public, ought not 
those inventions, which have for their object the saving of 
haman life from accident, to have the first consideration ? 
But it is not so. Those inventions which are for saving or 
making money are, in most instances, eagerly rushed after; 
and the inventor soon gets repaid for his trouble both with 
money and honour. 

But in the ease in which the invention relates to the 
greater safety of human life, most people will not trouble 
themselves about it, and the inventor has to see his hopes of 
getting his invention universally adopted frustrated 

The invention which we now have before us is intended to} 
make boat sailing eafer than it is at present, by means of a} 
self-acting cleat, which of its own accord slacks away the 
sheet of the sail. when the pressure of the wind on the sail is 
sufficient to eapsize the boat. 
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Most of the sad boating accidents which are continually 
occuring are caused by the boat upsetting when struck by a 
sudden squall. Now, this does not only happen when the 
boat is in the hands of inexperienced men; time would fail 
us to give any instances out of the numbers of cases in which 
ssilors, fishermen, and experienced boating men have been 
drowned from this cause. Some will eay that the sheet should 
always been held in the hand ; but, what yachtsman or sailor, 
however careful he may be, will not be tempted to belay the 
sheet at times ? And how many there are who nearly 
always keep the sheet belayed. Even supposing that in 
every boat the sheet was always kept in the band, would it 
not be much better to have a cleat that will do the same work 
#s a man’s hand, and slack out a sheet when required ? Why 
should not a safety cleat be as essential to a sailing boat as 
a safety valve is to a steam boiler? | 
We now come to the description of the diagram which re- 
presents a cleat. The sheet of the sail S from the sail 
under the fairleader bars F F to the barrel B, round which it | 
takes a quarter of a turn; there is a V-shaped groove in the | 
barrel, which also runs in a zig-zag direction around it, so | 
that, when once the sheet is in the groove, it cannot escape | 
until it causes the barrel to rotate. The barrel B is an | 
eccentric, working from } in. in the smaller-sized cleats to | 
i in. in the larger ones off the centre. A spiral spring S P on | 
a rod causes a slide, containing a roller r to press against the 
barrel B, and so keeps it from rotating. | 
When the strain on the sheet is excessive, the spring is 
overcome, the roller in the slide is forced backwards, and / 
barrel rotates a turn, slacking out the sheet, and so on, | 
until the boat is sufficiently eased, when the sheet is held | 
tight again. There is a regulator R,which screws up and} 
down the rod on which the spring is, by means of which the 
spring can be screwed up, so as to any degree of re- 


| 





* Read before the lustitution of Neval Architects. | road, 


| rapidity as is possible. 


| ame construction as that just mentioned. 
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sistance that is required to the rotation of the barrel. There 
is an indicator I which moves along a graduated scale, and 
shows how far the spring has been screwed up. In order to give 
facility for slacking out and hauling aft the sheet to trim the 
sail,a cord C is attached to the on which the spring is ; 
pulling this cord draws the slide with the rolier r in it 
clear of the barrel B, throwing it out of gear. 

For hauling aft the sheet the cord C can be made fast 
to a smal! rocker cleat, which will hold the cord fast when a 
The cleat may happen to be 
to the steers 
man, in such cases the cord C is rove through a small fair- 
leader block, and it can then be led to any part of the boat. 
The sheet can be cast off the cleat by merely pulling aside 
the roller r, by means of the cord C, and taking the sheet 
out of the groove in the barrel and from under the fairleader 
bars. 

On first trying the cleat, the spring should be kept pretty 
slack, and gradually screwed up, unti) it is seen what pres- 
sure the boat will safely stand. The inc cator then shows 
on the scale the proper distance that the spring should be 
screwed up. ~ running before the wind the spring 
should be screwed up a little further than when sailing with 
a beam wind; but the proper positions of the indicator, with 
the wind from different points, is easily ascertained after a 
short trial of the cleat. The springs of these cleats are made 
of a peculiar kind of brass, specially made, so as to be very 
springy. 

These springs retain their elasticity quite as well and as 
long as if they were made of steel, and their durability is as 
great as steel ones; and, of course, they are not liable to 
corrode from the action of the sea water. The cleats them- 
selves are made entirely of brass, and lacquered. 





NOTES FROM SOUTH YORKSHIRE. 
Suervietp, Wednesday. 
A Council of Conciliation and Arbitration for Sheffield.— 
A special moony, be the Sheffield Chamber of Commerce and 
manufacturers is being held to-day to consider the desirability of 


| co-operating with the Sheffield Trades’ Council in establishing a 


Council of Conciliation and Arbitration for Sheffield. The ques- 
tion will meet with further deliberation and discussion shortly. 


The Yorkshire Exhibition at Leeds.—The Yorkshire Exbi- 
bition buildings at Leeds are being pushed forward with as much 
The machinery annexe will shortly be 
finished. The grand hall is 186 feet long by 98 feet wide, and 
the height from floor to ridge 65 feet. The ribs are of three 

hicknesses, bolted together on Captain Fowkes’ principle, and 

are stoutly trussed at the heads and haunches. The machinery 
annexe is 194 feet long, and 39 feet wide. It is built of timber, 
and has two floors, the ground floor being for machinery, and 
the first one above for models, metals, &c. Its roof is of the 
Mr. Bakewell is the 
architect, and Messrs. Boothman and Broombead, the contractors 
for the machinery annexe. 


The Hoyland Silkstone Colliery, near Barnsley.—The new 
shaft, which has for a long time past been in progress at the 
Hoyland Silkstone Colliery, near Barnsley, reached the Parkgate 
seam of coal at a depth of 400 yards from the surface on Friday 
last. This seam is 6 feet in thickness, and of very good quality. 
It has not yet been decided whether the sinking shall be con- 
tinued down to the Silkstone seam. 


Tron and Steel Workers and Sub-Contracts—A conference 
of delegates from all parts of the country assembled at Sheffield 
on Saturday last under the presidency of Mr. E. Aucutt. Mr. 
Kane, of Darlington, was also present. The delegates were from 
South Wales, Lancashire, Leeds, Cleveland, Barrow, Cumberland, 
and Scotland, and chiefly represented the stee] and the malleable 
iron workers. After a long discussion, it was resolved that the 
system of sub-contracting is a grievance, and that every effort 
shall be made to bring about personal engagements between the 
men and their employers. 


Widening of the Railway between Chapeltown and Meadow 
Hail.—Messrs. Logan and Hemingway, contractors, have com- 
menced operations for the purpose of doubling the line between 
the Meadow Hall and Chapeltown stations of the Manchester, 
Sheffield, and Lincolnshire Railway. More than a mile of the 
work has already been executed. At Grange-lane station con- 
siderable improvements and alterations are being effected, by the 
erection of new offices and rooms, and the lengthening of both 
platforms. 


Sundry Engineering Matters.—The new shaft at Mitchell's 
Main Coiliery, near Barnsley, is being pushed forward with con- 
siderable rapidity. The Midland RailwayCompany is about to 
construct a cast and wrought-iron bridge over its Sheffield and 
Rotherham branch line at Carwood-lane, near Sheffield. The 
Sheepbridge Coal and Iron Company (Limited) is about to erect 
a range of workshops at its new Langwith colliery, between 
Mansfield and Worksop. The Leeds Forge Company (Limited) 
is erecting a new forge, with the necessary ines, rolling 
ae, furnaces, &c, at Castleton Armiey- 
r 
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We give with the present number a double.page Plate of 
a pair of Direct Self-acting Reversing Rolling Mill 
Engines for the Panteg Steel Works, Pontypool. The 
description for the Plate will be found on page 249. 
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AMERICAN ORDNANCE. 

Tre duty of providing munitions of war for the 
army and fortifications of the United States of 
America is vested in an organisation of military 
officers, called the Ordnance Department, These 
officers are organised in the same way as the Engi- 
neers of all armies, being a branch of the staff, as 
distinct from the line, as from all other branches of 
the staff. The Ordnance bureau is a bureau of the 
War Department, having both executive and ad- 
ministrative control of all matters relating to the 
procurement, distribution, and fiscal accountability 
of arms, ammunition, gun carriages, accoutrements, 
and equipments of horses and men—having control 
of the arsenals, and the supervision and letting of 
contracts for the manufacture of, and purchase of 
munitions of war. The Navy of the United States 














has also a bureau of Ordnance, but not a staff corps 
of Ordnance officers—the duties of the naval bureau 
being performed by officers of the line of the navy, 
detailed for the purpose temporarily. The Ordnance 
Corps of the army consists of a Chief of Ordnance, 
with the rank of brigadier-general, 3 colonels 
4 lieutenant-colonels, 10 majors, 20 captains, an 
16 first-lieutenants, 

The models of artillery, small arms, equipments, 
&ec., are determined usually by boards of officers 
appointed by the Secretary of War, and their recom- 
mendations, after receiving the sanction of the 
secretary, are carried into effect by the Ordnance 
bureau. 

The guns used in sea-coast batteries are at present 
large smooth-bores. It may be matter of surprise 
to Europeans that Americans, who have shown no 
inferiority of ingenuity or enterprise in nearly every 
branch of mechanical industry, should rely for the 
defence of their seaboard upon a system of artillery 
which has been rejected by every European power 
as the weakest and most inefficient. So far as the 
Ordnance Department is concerned, the retention 
of these guns is not optional, nor the result of pre- 
ference, but enforced. ‘The superiority of rifles 
over smooth-bores—of wrought iron and steel over 
cast iron—is as fully acknowledged in America as in 
England and Germany. Unfortunately the choice 
in the United States has long been between such 
guns as existornone at all. The difficulty has been 
solely in the impossibility hitherto of convincing Con- 
gress of the importance, or necessity, of making 
appropriations for the erection of gun factories 
where large cannon can be forged. There is not in 
the United States to-day a private or public factory 
capable of forging a 100-pounder of steel or wrought 
iron, and the proposal by a bureau officer to pur- 
chase suitable guns abroad would be justly con- 
strued as a gross affront to the American eagle. 
Urgent appeals have been made every year to 
Congress with a full representation of the case, but 
with little effect. It must be confessed that con- 
gressmen think -but little of the necessities of 
national defence, and are listless and uninterested 
when the subject is mentioned. The contingency of 
a foreign war is apparently regarded as so remote 
that it is not thought to be worth the smallest in- 





| geneous and solid throughout. 


showed enlargement, It was then bored upto 8 in., 
and after a few rounds separated at one of the welds, 
the breech being blown to the rear. Ten of these guns 
were subsequently ordered for further trial, but after 
a few rounds the first two separated at the welds. 
The others were not tested. The defect was of 
on pte viz., insufficient een 
strength t a po te welding. Hotchkiss's 
gun is substantially the same thing, but his “im- 
provement” consists in his method of welding. 

Woodbridge’s gun is in most ts a novelty. 
He proposed his plan as long ago as 1850, when his 
oe was epee | endorsed by General Scott. 

uring the war a small gun was made by him, and 
it could not be ruptured. 

His plan consists in winding about a steel tube, a 
coil of soft steel wire. The wire is fed to the coil in 
a band consisting of 20 or 30 wires, each wire of 
fy-in. cross section. When the coil is wound up, 
the whole is placed in a tight flask of boiler iron, 
and this is put into a specially constructed furnace, 
muzzle upwards, and heated to redness. An alloy 
of 80 of copper and 20 of tin is then poured into 
the flask, ‘This is a very fusible alloy, and ‘is 
expected to solder the wires into a practically homo- 
geneous and solid mass, and to give trunnions and 
contour to the gun. If this succeeds, the finishing 
of the gun is of course mere lathework. This pro- 
ject seems at first to have some of the Munchausen 
elements in it, but a very careful study of the elabo- 
rate details of the plan, and of Mr, Woodbridge’s 
preliminary experiments, led every member of the 
Ordnance Board to the belief that it was worth trying. 
It is known that bronze penetrates with astonishing 
power between clean surfaces of iron or steel, when 
the latter is hot enough to preserve the fluidity of 
the bronze, and when the surfaces are thoroughly 
clean. This was abundantly verified at Springfield 
Armoury, when it was contemplated to reduce the 
calibre of musket barrels by inserting a lining. The 
bronze was poured into a small hole in the position 
occupied by the screw holding the sight base; and 
subsequent examination showed the bronzing to be 
complete over the entire surfaces of contact. The 
small gun, made by Dr. Woodbridge in 1861, was 
cut into small pieces, and was found to be homo- 
The furnaces, ma- 


surance premium against it, The feeling of de-/|chinery, and steel tube for this gun have been 


regular army which pervades the English, and 


pendence upon, and the warm interest in the} procured, and the calibre of the first one is 


intended to be 9in., on account of the extreme 


even more oy the Continental peoples, has no | novelty of the — but, if it proves suc- 


existence in the United States. 


dollars for experimental purposes, but when mention 
is made of the millions necessary to provide a 


#4} national gun factory, Congress hastens to decline 
| with astonishment the unwelcome proposal. 
o4}is no resource left to the War Department but to 


There 


make the best possible use of the meagre resources 
at command, and the ordnance problem in the 
country has been, How tomake the most out of a 
bad system. It is only fair to say that more has 
been done in this restricted field than is generally 


262 | imagined. 


After many efforts the department succeeded in 
obtaining two years ago an appropriation of 300,000 
dols. for constructing and testing some heavy rifles, 
It was provided in the act that one of these should 
be a breechloader. A Board was appointed to select 
the models, and those chosen were: 1. A 12-in. 
Krupp. 2. A 12-in. Woodbridge, muzzle-loader. 
3. A 12-in. Hotchkiss, muzzle-loader. 4, A 12-in. 
Sutcliffe, besides several minor recommendations. 
The Krupp gun was never bought, nor even 
negotiated for, because it soon became apparent that 
the other projects would more than swallow up the 
appropriation, and American genius must be 
encouraged, not affronted. Hotchkiss’s gun has been 
substantially described in Holley's ‘‘ Ordnance and 
Armour.” The inventor has, however, since the 
date of that publication, much elaborated and 
modified his plan, and he expectsto have his gun 
finished during this spring if the funds hold out. 
We cannot say exactly how much progress has been 
already made, ‘The iron for the dises was made at 
Pittsburg, in a Danks furnace, and is of most ex- 
cellent quality. The general plan of this gun is an 
old one, and has been tried before in the United 
States. During the war the late Horatio Ames built 
a wrought-iron gun by welding together a series 
of discs or aneuli. A 7-in, gun was put to ex- 
treme proof, and after xm | over 1000 excessively 
heavy charges was disabled, in nence of the 
bulging of the seat of the charge, which was in- 
pr in diameter about } in. The exterior also 


It is not extremely | 
difficult to obtain each year a few thousands of |—or attempted. Difficulty has been ex 





cessful, a 12-in. rifle will be immediately constructed 
rienced in 
procuring the wire. It is required to be square in 
section and of y-in. gauge; and as the inventor is 
extremely exacting and cautious, much difficulty 
has been found in fulfilling his requirements, 

When the casting will take place, it is not possible 
to say, nor to predict the result of the experiments. 
The principle a to have many points to re- 
commend it. Its longitudinal strength will be 
guaranteed by the obliquity of the wires, which will 
be reversed in the alternate layers. It is objected 
by many that the heating of the coil and its subse- 
quent slow cooling will deprive the wires of a great 
portion of their tensile strength; but, granting 
this, there will still be left a very high tenacity, 
as has been well shown by Mr. Woodbridge in his 
extensive preliminary experiments, and as, as 
already stated, the inventor combines with some 
daring, a great and perhaps excessive amount of 
eaution and foresight in providing oe possible 
sources of difficulty and errors of detail, so that 
good results are very confidently anticipated. 

As already stated, the United States Ordnance 
Department is far from advocating the exclusive 
use of smooth-bore guns for heavy armaments. It 
has strongly advocated the use of rifled , 
and would only fall back upon cast-iron rifles in the 
event of any sudden contingency like that of unex- 
pected war. 

Realising fully the exact position of the heavy 
ordnance question in the United States, a board of 
officers in the Engineer and the Ordnance D - 
ments recommended unanimously ‘ that the calibres 
of the heavy ordnance to be provided for the arma- 
ments of permanent fortifications should for 
smooth-bore guns, 20 in., 15 in., and 18 in. : 
for mortars, 15 in. and 13 in. ; for rifles, 12 in. an 
10 in. calibres, and that guns of other than the above 
calibres now on hand be used in the positions for 
which ep om ot re rai or in their — 
positions, un ey can a wees guns e 
calibres above specified.” At cunt tie ths 8 
for the defence of the New York forts were poo, 
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also, giving the number for each fort, and of these 
the majority were 10 in. and 12 in. rifles. More 
recently the standard calibres for the various classes 
of land service were established, and now exist as 
follows: For small arms, breechloading muskets 
and carbines, and revolving pistols .450 in. bore ; 
for field guns, 3 in. and 3.5 in. wrought-iron rifles ; 
$.62in. (12-pounder) bronze smooth bores, and moun - 
tain howitzers, and 1 in. and .50 in. bore Gatlings. 

The following lists embrace the various classes of 
heavier ordnance now in the American services, and 
which would be available for purposes of war. 

1. Siege Gunes. 
1.5 in. rifled gun of cast iron 
8 in. howitzer 0 
8 in. mortar 
10 in. mortar ” - 
5.82 in. (24-pounder) Coehorn mortar of bronze 
2. Guns for Coast Defence 
10 in. rifle of cast iron 
12in, ” 
13 in. smooth bore of cast iron. 
16 in. - 
20 in. ; 
13 in. mortar 
16 in. n ” 

The natures of heavy guns then recommended 
(1868) remain to-day practically unaltered; but 
even at that comparatively early date the officers of 
the Ordnance Board, who advised their adoption, 
were watching earnestly all that was being done in 
Europe, although they hesitated to suggest the 
adoption of the Woolwich or of either of the Con- 
tinental systems. Their opinions on the subject 
were expressed as follows :— 

“ The success of the experiments with the 12 in. 
cast-iron rifle at Fort Monroe evidently demon- 
strates that further trials with cast iron should be 
made, and as it is possible that other systems of con- 
struction and other kinds of material may give better 
results, the Board would earnestly recommend the 
following additional guns to be fabricated and fully 
tried, viz., one 12 in. cast-iron rifle, lined with steel, 
and one 10in. cast-iron rifle, lined with steel. While 
recognizing the superior strength of steel and 
wrought-iron over cast-iron, yet, owing to the diffi- 
culties experienced in working either of these metals 





in large masses, in the present state of the arts, and] 


of the still greater difficulty of bringing the metal 
in large guns, made wholly of either of these 
materials, into the best condition for resisting the 
enormous strains to which they are subjected, the 
Board is of the opinion thet it would not be judicious 
to make trials of these metals in the heavy guns, 
which the present construction of vessels of war 
renders absolutely necessary, until after the results 
of the experiments herein recommended shall be 
known, and the state of the arts shall warrant the 
belief that better guns of large calibres can be made 
safely of steel and wrought-iron.” 

It was not a little remarkable that the facts which 
helped the Board to this conclusion were largely in 
favour of the cast-iron Rodman gun, so far as en- 
durance was concerned. None of those tested had 
failed, although two 10-in. guns had fired more than 
4000 rounds each, with their heavy powder charges, 
and one 15-in. gun was then being tested, and had 
already fired 350 rounds without injury. A 192-in., 
gun had resisted the test of 400 rounds without 
damage, and a third 10-in. Rodman had failed only 
after 1074 rounds. Just then, too, the records of 
the endurance of the Woolwich, Armstrong, and 
Krupp guns were far from satisfactory. But 
shortly after, the condition of things was reversed, 
the uncertain nature of cast iron for heavy guns, 
especially for rifles, declared itself, several of the 
latter failing early in the test, and decidedly showed 
that the material, for rifled guns at all events, is 
quite unsuitable. 

It will scarcely be credited that between the years 
1867 and 1872 no guns were constructed in the 
United States for armament, and very few for ex- 
periment, and we believe that since 1872 practically 
nothing has been done. The forts are provided, with 
but few exceptions, with relics from the War of Se- 
cession, and the heavy armament of the country 
exists only upon paper. Only two 20-in. guns have 
been made, and only two 13-in., of which one ex- 
pired during test. 

Not long ago an able officer in the Ordnance De- 
partment of the United States said upon a public 
occasion: ‘It is time that we made a beginning. 
Ten years ago our guns were the most powerful in 
the world, but since then we have remained 
stationary, while the nations of Europe have gone 
past us, and are nearly out of our sight.” 


LONDON WATER SUPPLY AND ITS 
IMPURITIES. 


From recent replies made in Parliament as to 
whether the Government intend to take up the 
question of water supply during the present session, 
it is evident that nothing will be done-in that re- 
spect, except so far as the question may be inciden- 
tally involved in the measure intended to remedy 
the pollution of rivers. Each weekly report of Dr. 
Frankland on the water supply of the metropolis 
seems to indicate that urgent improvement is re- 
quired, for we notice that the water from some of 
the companies is turbid, and that in others living 
organisms of the lowest class are a present. 
Recently, in reply to a question regarding the supply 
afforded by the Chelsea Company to the West-end 
clubs, it a that the water was frequently 
unfit for drinking purposes, but this was excused 
on the ground that the company were extending 
their filtering beds as rapidly as possible. We 
propose in the present article to draw attention to 
the causes of impurities and to the remedies that 
have been or may be adopted to avoid or lessen 
them, confining attention solely to the supply drawn 
from rivers. 

The impurities of river water used for domestic 
purposes are of two kinds chiefly. The inorganic 
are introduced by solution of salts, earths, &c., 
through which the stream may pass, or derived from 
the springs which may be the chief source of the 
stream; and, secondly, consist of organic matter 
arising from sewage, the washings of the banks and 
adjacent fields during rainfall and floods, and from 
various other minor accidental causes. The injury 
arising to the water supply is two-fold. ‘The solu- 
tion of inorganic matter renders the water hard, 
and consequently increases the quantity of soap, tea, 
&e., used in the household; while the organic im- 

urities tend directly to the deterioration of human 

ealth to an extent which has become seriously 
evident of recent years, and to which we have drawn 
frequent attention in the present and preceding 
volumes. For present illustration we may take 
two cases; in that of the Loch Katrine supply of 
Glasgow the total solid contents are as near as 
— only about one-tenth of the contents of 

hames water, gathered for domestic supply at 
Thames Ditton; or, more exactly in the ratio of 
about 2] grains in the latter to 2 grains in the 
former per imperial gallon. The organic impurities 
are almost entirely absent in the Katrine water, 
while their abundance in Thames water is notoriously 
enormous. 

In respect to the London companies the whole of 
the supply drawn from the Thames, the Lea, and 
the New River is filtered before being sent for the 
house supply, the filter beds being formed essentially 
of sand. Por a long time past it has been considered 
that this mechanical filtration only separated sus- 
pended matter. But Mr. Wilt proved, some years 
ago, that sand has the power of removing common 
salt from river water filtered through it. In some 
of his experiments he succeeded in separating as 
much as 2] per cent. of the original quantity of that 
mineral present in Chelsea water. Professor Way 
has shown, also, that clay, which almost constantly 
forms the bed of some portion of the London supply 
rivers, has the power of largely absorbing ammonia, 
which might be present from sewage contamination 
as a product of the decomposition of animal matter. 
Hence the presence of clay in the banks of the 
Thames and in its bed, no doubt largely assists in 
the purification of the water from matters intro- 
duced by manures spread on the soil or introduced 
by sewage influx. The presence of minute quantities 
of salts of lime have the power, as Dr. Ch. Schleesing 
has shown, of precipitating very rapidly the sus- 
pended matter, In fact, on the principles and facts 
just mentioned depend nearly all the precipitation 
processes that have been proposed for the purification 
of sewage. 

It is evident from these well-established facts 
that there can be no excuse for a turbid water 
supply, at least, so far as London is concerned ; and 
consequently it may be justly concluded that the 
repeated complaints of the consumer and of the 
water examiners justify the exercise of pressure on 
all the companies who are transgressors in this 
respect. But not only would more complete filtra- 
tion supply clearer water; at the same time the 
hardness might, in many cases, be materially re- 
duced. In respect to the North of London it is re- 
markable how greatly the hardness of the New River 





water varies, as may be easily noticed in testing 


it, day by day, with the same kind of , and watch. 
ing the difference that occurs before after heavy 
rains. This is due to the large portion of lime salts 
which the clay of which the bed of that river is 
formed contains. If a mass of it be exposed to the 
sun, gradual evaporation will produce quantities of 
minute crystals of lime salts. The periodical re. 
ports and analyses of our water supply furnish more 
exact proofs of this fact. 

We turn from the inorganic to the organic im- 
—s of river water. e sources of these have 

en already mentioned as arising from the influx 
of sewage, and also of the soluble parts of manure 
— on adjacent banks. Taking the valley of the 
Thames and the Lea respectively between London 
and Windsor, and during the whole course of the Lea 
(which is in the source of the New River and 
—7 that of the East London supply), it occurs 
annually that all the adjacent country is under 
flood during part of the winter and spring. Con- 
sequently the already laid manure is washed into 
the bed of these rivers to undergo decomposition, 
The peculiar engineering construction of the New 
River itself protects it | eo this accident, hence 
the less variable character of its organic impurities 
compared with the water drawn from the Thames. 
Under our present metropolitan water supply 
(omitting that obtained by the Kent Company from 
the chalk) we have no otter resource for the purifi- 
cation of such water by artificial means than that 
of filtration. It may be desirable, however, to 
point out the nature of the impurities thus im- 
parted to the water and the chemical results they 
produce. It will be remembered that in 1859, 
when the whole sewage of the metropolis was sent 
into the Thames, the river became dangerously 
offensive, in fact, poisonous to those breathing the 
air above it. Dr. Miller entered into a careful ex- 
amination of the condition of the river between 
Kingston and Erith. The presence of carbonic 
acid in the water was taken as a test of the amount 
of organic matter that had undergone putrefaction 
by the decomposition of sewage. Of the gas he 
found 52.7 cubic cent. per litre at Kingston ; 62.9 
at Somerset House ; 71.25 at Greenwich; and 74.3 
at Erith. The proportion of oxygen to the nitrogen 
in the water still further showed the deterioration 
that had been caused. The normal proportion in 
ordinary river water is as one of oxygen to two of 
nitrogen which was that then existing at Kingston ; 
at Hammersmith the proportion was as 1 to 3.7; 
at Somerset House as | to 10.5; at Greenwich as 
1 to 60; at Woolwich as 1 to 52; and at Erith as 
1 to 8 and a tenth. It was therefore apparent 
that the sewage contamination had at Greenwich 
reduced the amount of dissolved oxygen to a 
thirtieth part of the normal quantity ; consequently 
this really converted the stream into a state worse 
than the average of the filthiest ditch; in fact, to 
no better than a cesspool. 

Of course we have here chosen an illustration of 
an extreme kind, but it must be remembered that 
in every case where domestic supply of water is 
derived from rivers, affected by the causes referred 
to, precisely the same class of contamination and 
danger to health occur, differing only in degree. 
But in many parts of England, as at Lewes, Over- 
Darwen, &c., the case is precisely similar now to 
that we have described. 

The natural purification of a river receiving such 
contamination is due to the oxidation of the carbon 
and nitrogen by the oxygen directly in solution in 
that water. This oxidation results in the produc- 
tion of nitrates and nitrites, and if such dis- 
covered in water supply it is an ample proof that 
the water has been contaminated by either or both 
of the causes we have named ; but — . has — 

jally or perhaps wholly purified. Now thi 
rae FF con as to teens of filters on the 
large scale. The sand, &c., forming the filter, if 
left open to the air, absorbs into its pores an im- 
mense amount of atmospheric oxygen. When this 
bed is again covered with water the impurities of 
the latter become oxidised by that atmospheric 
oxygen. Hence not only may perfect filtration 
remove most of the suspended, and much of the 
soluble inorganic matter, but it may become the 
means of a partial removal of the far more dan- 
gerous impurities of an organic kind. Of course 
such results are obtained to a far higher degree by 
the use of charcoal, or oxide of iron, as part of the 
filter; but at present questions of expense, and 
other matters, would entirely prevent their adoption 
except on a very limited scale, or for house use 





alone, 





Marcu 26, 1875.] 


ENGINEERING, 


253 








The presence of living organisms of the lowest 
type is indicative of impurity, and is a frequent com- 
plaint in respect to one or more of the metropolitan 
water companies. A series of elaborate reports 
were presented to the Academy of Sciences last 
year, which we then noticed, showing that while 
low forms of infusoria and alga indicated sewage 
or analogous contamination, the existence of the 
higher class of animals and plants was a proof 
of general salubrity: Morrin poiated out many 
years ago that the development of the lower classes 
cf infusoria and alge goes on only when they have 
asupply of nitrogen as evolved from decomposing 
animal matters, or in the form of ammoniacal salts. 
Hence their presence is a decided indication of 
serious if not dangerous presence of animal matter 
in a state of decomposition, 

It is evident that under existing circumstances, 
and perbaps for many years to come, the metro- 
politan water supply will have to depend on the 
present sources, which, no matter what remedy may 
be proposed by the measure to prevent river pollu- 
tion, will still retain the existing causes of inorganic 
and organic impurity. It is equally evident, how- 
ever, that there is a partial remedy, in the shape of 
improved filtration that, if properly carried out, 
would go far to mitigate the evils under which we 
suffer. Perhaps it may not be too late, even in the 
present session, to pass some measure by which this 
result may be insured. Much agitation has been 
caused by the gas question, why should not one be 
got up on the equally, or more important, point of 
an improved water supply. 


SEWAGE SCHEMES. 

WHATEVER beneficial result may accrue to the 
public at large by the introduction of new sanitary 
measures into Parliament, a limited number has 
reason to be grateful. Scarcely was the Queen's 
speech published than an active speculation took 
place in the shares of those companies devoted to 
the precipitation method of treating sewage. A 
fortnight ago Phosphate Sewage shares of 10/. were 
quoted at from 10s. to 1/.; and Native Guano 5/. 
shares at 2/. 5s. Their respective prices at the present 
are about double those quotations, so that those 
shareholders who have realised must have made a 
profitable transaction. It may here be noticed that 
about three years ago Phosphate shares fetched 6(/. 
and Native Guano shares were quoted at upwards 
of 45/., or at the rate respectively of from six to 
ten times the nominal value of the shares issued at 
par. 

Of course the rapid recent increase in the price 
of the shares of these companies has been simply 
the result of speculation. The merits of each of 
the processes have never had the slighest influence 
on the mind of the purchaser. It has been as- 
sumed end perhaps very justly that one or both of 
these piocesses must be adopted generally through- 
out the kingdom so soon as the Government 
measures pass. It is generally understood that 
irrigation can at best be only partially adopted for 
the disposal of sewage ; and even those who most 
strongly advocate irrigation admit it is desirable 
that an antecedent precipitation process should be 
had recourse to. 

Beside the two companies we have named are the 
General Sewage and Manure, and Major-General 
Scott's lime and cement process companies. There 
are other schemes for precipitation which we need 
not here notice, for practically speaking, the four 
mentioned above are those which have hitherto 
made the most marked progress. 

If we look to the history of these companies during 
the last four years the results are not very en- 
couraging in regard to all, simply because not one 
has succeeded to carry out all the promises that were 
the foundation of their pretentions. The Phosphate 
Company have had internal dissensions which have 
paralysed all their efforts. The Native Guano Com- 
pany has achieved success in all respects excepting 
finance, and in this it has seriously failed. At 
Leeds the process produced an excellent effluent, 
as also at Crossness, and the manure made at 
Leamington was rapidly sold, the demand being 


greatly in excess of the supply. There is no doubt | carpe 


but that the phosphate manure is of great value. 
But despite all these advantages neither company 
has e any notable p In fact their 
practical starting point is only just arrived. At the 
present moment the phosphate process is in opera- 
tion on the se of Hertford, and the Native 


Guano Company have recently acquired the con- 





cession of the sewage of Kingston-on-Thames. It 
is, therefore, postebts that in the course of the 
present year we shall be enabled to judge from some- 
thing like accurate data as to what the respective 
value of each process is worth. The great error 
which has been committed by the authorities of 
both these companies has been the publication of 
promises and prospects that have never been 
realised, and they cannot blame those who prefer 
judging by facts rather than by theoretical state- 
ment. Whatreally should govern the future in respect 
to the companies, the shareholders, the public, and 
those local authorities who may shortly be com- 
pelled to adopt one or other of the processes, is 
to throw aside all idea of making a profit out of the 
sewage, except by accident or incident, Each of 
the processes we have alluded to is capable, if pro- 
perly managed, of making a good effluent out of the 
worst sewage—an effluent fit to run into any stream. 
We have seen daily a million gallons of the sewage 
of Leeds treated by the ABC process, The sewage 
before treatment was black as ink, and has really 
been used by way of illustration for that purpose, 
while the effluent was quite as good, or perhaps even 
better than the Thames water at Richmond. The 
phosphate process also turns out a good effluent. 
But the great point is the cost, and in our opinion, 
each of the precipitation companies have hitherto 
failed for want of that business tact and economy 
which is always found to govern the operations of a 
private firm. 

We have not yet before us the details of the 
measure that is to be proposed for preventing the 
pollution of rivers; but there can be no doubt that 
one essential feature will be that of the purification 
of sewage and trade refuse before it is allowed to 
enter into any stream. Now here will be an 
enormous field of operation for the precipitationists. 
On page 480 of our last volume we gave an ac- 
count of the conference held at the Society of Arts, 
and in our report will be found afi explanation by 
Mr. Thom of the methods he employs to purify the 
water arriving at and leaving his works. It will be 
seen in perusing his statements that not a shadow 
of excuse can exist for manufacturers polluting the 
streams. The extent of this evil we have frequently 
pointed out, but some remarkable facts have re- 
cently appeared in reports of the salmon fisheries 
of Scotland. In some districts where the streams 
are polluted by paper, woollen, and other mills, the 
number of fish caught last year has enormously 
fallen off, But this state of things will not be 
much longer permitted, as we have little doubt 
that the Government will take the matter vigor- 
ously in hand, as they have already done in respect 
to overcrowded dwellings and sanitary law amend- 
ment. 

In conclusion, we have to express the hope 
that this present agitation in regard to sanitary 
reform may not merge into a financial mania. It is 
highly probable that before long new companies 
will be promoted for all kinds of sewage schemes. 
We have pointed out the want of success and its 
causes that have attended the operation of existing 
companies. We trust that the lesson will not be lost 
on the public at large, shareholders, and local sani- 
taryauthorities. The latter have their remedy at hand. 
Let them insist on any company with which they 
may treat that the latter should hold them free from 
all responsibility in the case of failure of any process 
adopted. This will at once restrict speculative 
operations so far as practice and result is concerned. 
In respect to the investing public, we advise a 
thorough investigation into the merits of each 
scheme before risking a penny. As regards specula- 
tors we leave them to their fate, with the hope, how- 
ever, that we shal] not have the repetition of such 
disclosures as have recently dis the commer- 
cial character of our country. ‘The existing sew 
companies have a fair and large chance before them, 
which we sincerely hope they will take full advan- 
tage of both for their own and the public welfare. 





PROFESSIONAL ACQUAINTANCE. 
THE PARLIAMENTARY AGENT. 

PARLIAMENTARY agency is suggestive of Turkey 
ts, spacious offices, and all that is grand in the 
way of business accessories combined with snug- 
ness, and Parliamentary agents are the right men 
in the right places in every way suited to the 
regions p a inhabit—like the little fairies in the 
tomimes, they are just the Py who ought to 
Coaken they are, and render the picture complete. 
The Parliamentary agent is encased in velvet, | 





and the ification of all that is facile and 
smooth, his manner is always affable and engaging, 
he is never either hurried or flurried, his equanimity 
is unassailable—what of temper he sses is re- 
served for the arena of Standing Order contests, 
where Greek meets Greek, and there ensues a tug 
of war unparalleled in the annals of modern juris- 
pradence ; but apart from this, the Parliamentary 
agent breathes an atmosphere of serenity unknown 
to any other profession that we know of. 

In other callings, the malignant wiod of scandal 
blows upon professional credit, trusts ure betrayed — 
the time-honoured reputation of a silver-headed, 
benevolent-looking patriarch, fades and dies, and 
he wakes up some fine morning to find himself 
famous in the police-sheet —the Parliamentary 
agent cares for none of these things, trusts he has 
none, and his sole temptation to dishonesty (allow- 
ing such a thing to be possible) never exceeds a 
a hundred pounds advanced on account of House 

ees, 

Although the Parliamentary agent is indispensa- 
ble in the conduct of legislative private business, 
his stock-in-trade is of the simplest character pos- 
sible, consisting of part local and personal Acts, 
bound copies of the votes of both Houses of Parlia- 
ment, and the private Bills of the current session, 
with a few public Acts relating to railways and 
joint-stock companies; his office is never in con- 
fusion, and the present client has the field all to 
himself ; his sphere of action is confined to his own 
premises and the two Houses of Parliament ; his 
gamut is the Standing Orders. 

Moreover, you approach him fearless of contin- 
gencies as to costs, and (barring the uncertainty as to 
your Bill being copes or coming to premature 
grief) he could hand you an account of his charges as 
easily at the commencement as at the close of his 
employment. 

But notwithstanding this apparent plain sailing 
and evenness, the Parliamen agent’s post is no 
sinecure ; he is obliged to keep vigilant watch through. 
out the progress of the Bill, and occasionally comes in 
for some hard work at several stages of the proceed- 
ings. There is first, settling the notice, involving 
searches for precedents, consultations with the 
solicitor, engineer, traffic manager, and others, and 
an immense amount of perplexity as to what shall 
be included and excluded with reference to that 
document. Then during the preparation of the 
plans and book of reference, knotty points are con- 
tinually arising as to compliance with Standing 
Orders, in such difficult circumstances as the follow- 
ing: whether Mrs. Gubbins’s dust-bin can be 
legally included in the same number on the plan 
as her house, or must be referred to as a separate 
item requiring the most minute attention of the 
Legislature; next, what is to be done about that 
perverse piece of land which is situate in no parish 
at all, and belongs to nobody, but has been a 
receptacle for offal and a nuisance to the surround- 
ing neighbourhood for more than a century ; then, 
in the event of a parish clerk being absent, and his 
house locked up, would the examiner prefer the 
parish deposit being dropped down the chimney, or 
must a window be broken and the plans thrust in 
that way; or (this by telegram), where a parish 
clerk is at work in the fields, is it nece to take 
him home (a distance of four miles out and back) to 
make the deposit, or can the plans be safely handed 
to him in the open country. 

These and similar matters the Parliamentary agent 
sagely ponders over, and answers with a gravity be- 
fitting their importance. 

Then follows settling the Bill, which is the notice 
in full bloom, with little side slips or after-thoughts 
creeping in, and being covered yy the notice only by 
the skin of their teeth. After that comes the peti- 
tion against competing schemes, and then the clause 
which has been frightened out of somebody by the 
strong language the petition contains. 

At the sitting of the examiner the Parliamentary 
agent's ambition is at its ~— What is an orator 
without an arena? This is his foram. Here occur 
those gladiatorial contests which have raised to the 
level of a judgment by the whole bench of judges 
sitting in banco, decisions on what were the inten- 
tions of Parliament as conveyed by the Standing 
Orders with respect to how a piect of property 
about 3 ft. square, and of the value of 5/. or less, 
ought to be described, also what may legally be 
construed as an “ outbuilding,” and under what 
circumstances the same structure may and may not 
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over 1000/. in preliminary expenses, may be affected 
by the engineer having placed a parish boundary on 
the right instead of the left bank of a ditch. 
Valuable precedents like these are carefully noted 
by the Parliamentary agent for fature guidance, 
thus * Allotmént gardens must be numbered 
eparately if the divisions of the ground are shown 
upon the plan, otherwise it has been held that one 
number may cover the whole.” Next, ‘‘In the A. to Z. 
Railway case, where a Devonshire labourer’s cottage 
had been blown down between the time when th: 








reference was taken and the time it was checked, 





the original description of * house, outbuildings, and 
garden’ could not be set aside, although it was 
proved that the adjoining tenements were little 
hetter than mud huts with no outbuildings, and | 
only a little backyard to answer for a garden. 
Then, **'lo constitute a public highway it is not 
essential that the road should be useable in the 
A. and B. Water Works case, where it wasalleged that 
the road in question was covered with mud $ ft. 
deep, and seventeen witnesses were examined for 
and against the possibility of walking along it, the | 
road was declared to be a public highway because 
no one could be found to prove that he had ever 
repaired it Again, * If a man is not interested in 
the property scheduled to him no allegation as to 
the non-service of his notice can be sustained, but 
t is an open question whether the insertion of his 
name in the book of reference is not an error of 
surplusage See the Fussey and Muddle Junction 
Railway case, Session 1774. 

‘* N.B, When one instance of non-compliance only 
is sustained in a memorial containing about $50.alle- 





gations the examiner has sometimes declined to 
report it 

But glory is evanescent, the Parliamentary agent 
breathes this atmosphere only for about a month. | 

When the House meets he passes into a milder | 
form of usefulness, and is to be found inthe com. | 
mittee-room during the day-time, where he sits at 
the end of the horse-shoe table to the right or left | 
of the chairman, according to whether he is for or | 
against the Bill under consideration, and at the} 
sitting of the House he resorts for a temporary so- 
journ to the lobby. 

Che Parliame ntary agent sometimes conducts the 
case in committee in lieu of counsel. Here he appears 
to immense advantage, always having the modest 
argument to fall back upon that the committee will 
not suffer his client's interest to be prejudiced through 
his imperfect ability to maintain the case against 
such enormous odds as the array of counsel upon | 
the other side. 

After the preamble is proved, he takes the Bill 
into his own hands, only standing aside for awhile 
when the “ learned friends” have a fight over some 
disputed clause, The one thorn in this otherwise | 


rosy path flourishes in a departmental garden | 
tuate in that narrow little passage to the right as | 
you enter the Hall of Statues. To this mysterious 

amber the Parliamentary agent directs his 
thoughts throughout every incident connected with | 
a private Bill, In that narrow little passage the | 
Job of the present day, with his following of clients, 
culled from all parts of the United Kingdom, and 
hia staff of clerks, waits hour by hour, day after 
day, to obtain an interview with the illustrious 
author of * Observations on Private Bills,” and | 
where the original Job would have felt himself 
pertiouleriy hard pressed is in this: That he comes 
yy express appointment, only you see about a 
dozen other agents have been appointed at precisely 
the same time, 
But the Parliamentary agent, good easy man, 
kes all this as amatter of course—he growls not, 
£0 it is not our business to grumble for him. 

Che gentlemen at present composing this enviable 


fraternity are not numerous but select, in fact, the | 
bulk of the business is divided between two houses, 
the Montague and Capulet of Parliamentary agency, 
who, time out of mind, have taken the lead and 
kept it 

[t is no disparagement to the existing body of 
Parliamentary agents to say that theirs is an 
occupation which requires no articling, or appren- | 
ticeship like most other callings, the simple act of 
signing a big book in the Private Bill Office of the 
Llouse of Commons, covenanting to pay Mr. Speaker 
his fees when due, and complying with certain 
other regulations not very difficult of performance, 
imparts the vital spark of professional life into 
the operator and creates a Parliamentary agent on 
the spot. 

We have been told that this business was formerly 


conducted by gentlemen holding appointments in 
the Houses of Parliament, but if so, that has been 


discontinued for many years, although two es- 


tablishments to this day trade under the names of 


old clerks so connected, 


Attached to the leading houses are minor graces 


in the shape of clerks, who have grown with, and 
seem inseparable from them-—men whose fealty 


began in boyhood, has continued through the prime | 


of life, and with unbated fervour holds on to the end ; 
no rolling stones are these, but gatherers of sub- 


stantial moss, well-to-do people, and also enviable | 


in their dk 


Bills relating to Seotland are conducted ex- 


rree 


iclusively by Scotch agents, who, when mingling 
| with their professional brethren, lend a pleasing | was a mere happy idea. 


variety to the otherwise monotonous routine of 
Parliamentary business, by their characteristic 
dialect, and sometimes enliven the scene by—well— 


just a little fondness for “ the last word,” you know. | 


But Parliamentary agents, both English and 
Scotch, thrive, and grist is ever recurring to the 


| professional mill, which is fortunate, for a Parlia- 


session, and so far as each individual client is con- 
cerned he dies (professionally) when the Bill receives 
the royal assent 


PERUVIAN RAILWAYS. 
To rue Eptror ov Exorygertse. 

Sirn,—I searcely venture to hope that you will grant me 
space for a few further remarks on this subject, more 
especially when they are in reply to so pitiably weak an 
effusion as that which has emanated from your Brighton 


c ne 6 lent, bearing date 18th of March, and which ap- | 


peared in your last number. 


In my previous letter of the 4th inst. I advanced asan | 
lexcuse for him that he had “ been madea tool of, and de- 
ceived by his informants;” but rather than accept the | 


proffered shelter, he has the temerity to exhibit himself once 


more as a melancholy instance of the truth of the saying, “a 


little knowledge is agangerous thing.” 

[ feel grateful for his kind wish to “ correct '’ me“ of cer- 
tein errors,” he says I have “ineurred.”’ I leave it you, Sir, 
and others, to say if this attempt has not proved a lament- 


| able failure ? 


There never has been any attempt to “hide” the well- 
known fact that the exclusive principle of the Lima Railways 


| Company will terminate at agiven date. But why this fact, 
stated by the chairman at a public meeting in July, 1874, 
|should therefore confer upon the company's affairs the 
|quality of being “rotten"—as your correspondent so 


elegantly expresses it—is by no means clear. 
With his conjectures respecting the reason for the present 


price of the shares; his inquiries about the traffic returns for 


the years 1873 and 1874; the fare charged (which last there 
can be no doubt has never been permitted to exceed the rate 


fixed in the concession), | have nothing to do, as I am not | 


concerned to discuss the stats of that company favourably, or 
otherwise. 

Any one, even but slightly acquainted with the financial 
and commercial condition of Peru during the last two years, 
and even at the present time, would be able to supply him 


| with information he is evidently so utterly deficient in. 


Or, I suggest he should address his inquiries to the office 
of the company, where, notwithstanding the tone of bis 
letters, I venture tosay he will meet with that courteous at- 
tention, which in my humble opinion he does oot merit. 

But I have to do with him when he says I commit myself 
“in saying that not in England, nor anywhere in Europe, 
barriers are erected to prevent the public from travelling in 
the trains without tickets.’’ 


I never said anything of the kind. Let any one read what | 


I did say, and then answer this question, viz., if your Brighton 
correspondent, with my letter in clear print before him, is 
capable of such an audacious perversion of a simple para- 


| graph, into what other fantastic distortion is he not capable | 
| of perverting facts and statements from the other side of the 


globe, with which he is only partially acquainted ? 


I had almost said wilful perversion; but this term would 


have implied that 1 considered your correspondent con- 
stitutionally capable of forming a correct opinion, and I 
should be sorry to fall into that error. 

There are no “pains or penalities distinctly stated,” or 
stated in any way, in the concession of the Lima Railways 
Company. On the contrary, they are expressly excluded. 
Why raise such phantoms if not from malicious motives ? 

in my last I distinctly convicted your correspondent of 
gross inaccuracy on two most important points.” He has 
been unable to answer the charge, as I, of course, knew he 
would be. I now charge him with audacious perversion of 
my printed words and of my meaning. 


‘He says the object of my writing is “not very clear.” I | 


refer him to my letter published on the 12th of February, 
wherein I believe my views are stated with sufficient dis- 
tinctness and emphasis. 

I should be surprised if my object were very clear to your 
correspondent; for from the exhibition of misstatements, 
inaccuracy, and perversion he has amused us with, I consider 
that it would be as hopeless as thankless a task to impress 
my meaning on him in his present nebulous mental con- 

ition. 

To comment further on his letter re be, Sir, to ona 

our nature and the patience of your readers. So 
vil oeeade begging them to remember thatthe origi 
question under ion was, and is, the Lima and Pisco 
proposed railway, and not the Lima Railways Company, 


which latter has been in, and across the discussion 
as if to divert and confuse questions raised. 

f such were the motive it will signally fail. When the 
Lima and Pisco Railway reappears on the scene, it will be 
judged by such merits as may be established in ite favour 
after the most rigid investigation. 

I am, Sir, your obedient servant, 
Oss wo Kyows raz Covsrey Wert. 
| March 22, 1876. 
THE SCREW PROPELLER. 
To rue Eprror or Exoiyeegine. 

Sin,—lIf the Duke of Somerset in his speech in the Houss 
of Lords (reported in the Times of the 13th of February) re- 
| ferred to my screw propeller, as Mr. Wise assumes in his 
| paper published in Exoisgertye of the 12th inst., the duke 
was very much mistaken in thinking, as he appears to do, 
| that my alteration of the form of the original screw propeller 











I had the conviction, after witnessing some trials made 
| with a ‘small screw boat on the Kegent’s Canal by Captain 
| Ericson at the time he brought out his screw propeller, that 
the screw propeller was very imperfectly understood, and 
I afterwards made a series of experiments (which cost me 
considerable time and money) with the object of ascertain- 
ing the best form of the screw propeller, and the modifica. 
tion I then made was not, as stated by the Duke of Somerset, 
cutting off a corner of the square blade, but a complete 


| 


| mentary agent's business existence lasts but for 8 | siteration from and in contradistinction to all screw pro- 


| pellers that had been patented or used at or before that time, 
and although at the time of its introduction it was ridiculed 
| by most marize engineers it is now almost universally 
| adopted. 
| With regard to Mrs. Vansittart’s letter in Exatserrise 
of the 19th inst., had my patent been an infringement of 
| Lowe's or any other plan, that fact would undoubtedly have 
been brought to light during the number of years I was 
| receiving royalties for the use of my patent, from the nuw- 
bers of engineers and shipowners who were using it. 
| I am yours truly, 
Ropert GrirFita 


| 
THE LOWE PROPELLER. 
| To rus Epitor or EnxGineerrne. 

Sir,—I crave space for just a few words relative to Mrs 
Vansittart's letter in your last issue. It was not the object 
of my recent paper on “ Protection for Inventions and Amend- 
ment of the Patent Laws” to discus the relative merits of 
different inventions—far from it. But allow me to point out 
that Mrs. Vansittart’s letter affords one of the strongest pos- 
| sible arguments in support of my contention that no patent 
| should be refused, because, in the judgment of the authorities 

the invention sought to be secured is frivolous, or of small 
importance, for, while she, on the one hand, seems to be in 
favour of propellers having the blades left broad at the peri- 
phery, others whose practical knowledge and experience 
cannot be questioned, have found that tapering blades give 
better results. In Lowe and Wyche’s specification, No. 14,263 
(1852), referring to propellers constructed as described in 
Lowe's previous specification of 183%, it is stated that such 
| propellers are subject to several defects, one being that “there 
is a vibration or tremulous motion in the ship during the 
rotation of the blades.” I make no comment on this. 

Whether my supposition that the Duke of Somerset, when 
| speaking in the House of Lords, referred to Griffiths’ pro- 
| peller, be correct or not, does not in reality affect the validity 

of my argument. 

As respects the assertion that I spoke from theory and not 
from practice, and that had I taken the trouble to investigate 
the point I should not have chosen so unfortunate an illus- 

; tration, I will only say that, as a matter of fact, I did take 
some pains to inquire into the matter, and to obtain infor- 
mation from relable sources, before venturing to deal with 

| the subject as I did in my paper. 

I may add that the form of propeller now mostly used ia 
| vessels of the Royal Navy will afford some evidence as to the 
| correctness or otherwise of the views expressed in my paper. 
| I am, Sir, your obedient servant, 

W. Liorp Wise. 


| Adelphi, March 22, 1875. 

THE INSTITUTION OF MECHANICAL 

ENGINEERS. 
To rue Eprror or Excrneerrya. 

Stx,—I think it may be considered excusable if those 
| members, who are not able to be present at such a meeting as 
| the summer meeting of the Institution of Mechanical Engi- 
| neers, look forward with more than usual interest to the time 
of the publication of the Transactions giving a full report 
| of the papers and the discussion which followed same. Under 
| these circumstances you will no doubt admit that the patience 
| of a great many members has been sorely tried whilst wait- 
ing for the second part of the Transactions containing a 
| report of the Cardiff meeting, which took place during the 
| first week of August, 1874, when I inform you that I only 
| received this second part on the 19th inst., being upwards 
|of seven months after the meeting was held. Now, my 
object in writing to you ia to obtain your valuable assistance 
to eradicate this evil, which is still going on, although it has 
been repeatedly complained of. Considering that I received 
| yesterday the Transactions of the Institution of Engineers 
| and Shipbuilders in Seotland, containing a full report of the 
| meeting which took place on the 23rd February, and con- 
sidering that we always receive within the month a full report 
} of the papers read at the previous meeting, and often accom- 
| panied by many drawings and the discussions which follow, 
f cannot understand why our Transactions should take 
seven months to publish, more particularly as we have as yet 


only four meetings a year. 
Yours obediently, - 


LME. 
| London, March 23, 1875. 
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ON A NEW RIG FOR SHIPS.* 
By R. B. Forses, of Milton, Mass., U.S. 

Tue new rig for ships which I propose embodies so many new 
and untried devices, that nothing short of a miracle would 
induce any one on & cursory examination to take such a long 
step as to bend his sails bythe foot, and sling his lower yards 
above the trussle-trees to the masthead, and to find his masts 
carrying the top-gallant sails, or upper top-saile abaft. If it 
required ten years to introduee the double topsail, which is a fact, 
pow long will it require to introduce the new rig ? If, however, 
any competent seaman will examine well the new shiprig with an 
unprejadiced eye, he will see the following important features 
in it. The sails being bent by their longest side, the foot, ro 

all round with one size of rope, will set better, cost less, and be 
more durable. They can be triced up, guided by leaders or jack 
stays, by the tricing tackles, much easier than the old sails, and 
can be sheeted home, and twisted with the heavy yard attached. 
The sails can be handled in rough weather by fewer and less 
¢ ym pete nt men. 

When the sails are furled the yards can be braced much 

jarper, and with much less strain on yards, rigging, and braces, 
than in the old rig. The courses may come to the deck to be 
furled or hauled up as usual, or bent to the yard for sea-use in 
long runs; but when it becomes necessary to stow them, they 
must come to the deck just as the square sail of a large schooner 
comes, except that it is guided to the deck by jack stays or 
guiding gear attached to a short spar on the foot, which, being 
held by a stout tackle to the deck, assists mach in controlling 
the sail, and renders heavy tacks and sheets unnecessary. The 
topsails may be reefed much more easily than a close reef can be 
taken in the old sail, because the men have more room to operate 
in hauling out the earrings, and a slack sail to handle instead of 
me full of wind, braced in so as to eo: endanger the men. 
The topsails coming down squarely, parallel to the lower yard, 
guided by jack stays, and assisted by downhauls, and by con- 
nexions between the belly of the sail and the jack stays can be 
furied by four unskilled men. 

It is not too much to say, that two or three men, by rolling up 
the sail under them, little by little, fleeting along, can furl—and 
furl well—a topsail of large size, when ten or fifteen men could 
not furl the usual reefed topsail in a gale, when clewed up. As 
the top-gallant sails, or upper topsails, as they are often called, 
have no reefs, and are of lighter canvas, they come down by a 
ghtly different process to the topsail yard; that is to say, the 
t yuter corners, known to experts as the head cringles, double 
jown, guided by jack stay and assisted by downhaauls, to a 

int on the yard equal to the length of the deck, and if the 

| be of the right proportions this will bring the head from the 
centre support down at the same time, thus reducing the sail 
illy one-third. To furl it, only the centre supporting tackle, 
r tackles, to be lowered and the slack lines hauled in; the sail 
can then be farled by four men, and its yard, with the royal 
yard and the foremast, can be easily sent down, leaving the 
canvas and topsails to be set without hindrance. 

In order to compare the rig with the present double topsail, I 
will suppose a not unlikely case—a heavy squall. If you let fly 
every tricing tackle, including those of the courses, nothing very 
serious happens, and the downbauls may be manned by marines 
and steerage passengers, and the sails got down, for better or 
worse, without damage. Suppose in a similar case in old rig 
you let fly sheets, tacks, and balyards, your yards are not kept 

place, and all the skilled men you can hope to muster cannot 
save your sails, and you may lose yards and masts. I do not 
mean to say that my new sails coming down by the run are 





going to stay perfectly quiet in a heavy squall, but I do believe 
they would be safe as compared to the present rig. 
It will be seen on consideration that the courses may be taken 


n piece by piece more readily by far than in the present rig. 
Now, we have only one course to pursue in a merchant ship:— 
call al] hands, man the weather clew garnett and buntlines and 
leech lines; haul up the weather clew, then start the sheet, 
when amidst much slatting and labour you get the sail hauled 
up; then all hands are required to furl or to reef it. 

In the new rig, the principal strain being on the foot spar 
tackle, much less labour is required to clew down the head 
cringle; then lower away on the head spar until the sail is 
rought down under the lee of bulwarks, or to the deck in a ship 
r steamer with a hurricane deck. Whenon deck, soldiers or 
narines, or steerage passengers, can reef or furl it ready to go 
aloft with less work than competent seamen could handle the 
ame sail bent as usual by its head. Every seaman knows that 
the maineail in a merchant vessel in a strong breeze, while the 
most useful propeller, gives more anxiety than any other sail; 
it is often taken in and kept in much more than it ought to be 
n account of the difficulty of handling it in squally weather. 
The question comes up frequently as the model is examined as 
to the number of running ropes required to reduce my sails. 

Let us examine into this. The ordinary topsail requires two 
heavy sheets, tie, runner halyards, which Fcal three purchases, 
two clew lines, two buntlines, two spilling lines and the braces 
two at least) to tend, making to say nothing of bunt and clew 
Jiggers—eleven ropes to handle. In the new rig we have six 
tricing tackles to let go, not requiring any tending hke sheets, ties 
and braces, and six downhauis to haul upon; thus simplifying 
the operation of furiing or reefing very much. , } 

My new top-gullant sail, or upper topsail, being the sail to be 
handled very much more frequently than the lower topsail, is 
the one requiring means to reduce it easily, and as it is much 
smaller than the upper topsail of the Howe's rig, it requires less 
work to reduce or to furl it, particularly as it comes down lower 
to furl. ‘ 

In the Howe's rig, which is a modification of my original 
double topsail, as applied to the Massachusetts and Edith, the 
lower topsail yard is hung to the cap or near to it, and the sail 
is of the size of a close reef sail; this dispenses with ties and 
halyards, and saves much reefing, but it leaves the two sails above 
it, which are to be handled more frequently, are of larger area, 
and the lower sail never sets very well, has a large gap under its 
foot, and is greatly strained by reason of the lower yard and the 
topsail yard moving on varying arcs of acircle, the one standing 





® Read before the Institution of Naval Architects. 


out at arm's length from the mast, while the other turns on a 
— smaller arc, close to the masthead. 

n a steamer, especially a war steamer, in war time, great ad- 
vantages will be found in being able to house the pole mast and 
send down the u yards, the largest without its sail, or to 
leave the latter aloft and brace it fore-and-aft without cramping 
the rigging. It will very seldom be expedient to send down the 
upper topsail yard at sea or in port, unless quite sure of a 
hurricane; but it is very often expedient, going to wind, to 
save coal by reducing top hamper. 

Naval experts, are generally so strongly wedded to old 
customs, that it will be difficult to reconcile them to any 
new system. Not long ago they condemned the idea of patent 
trusses, iron gun carriages, iron screw lanyards to rigging, and 
many other things receotiy introduced in merchant stip » and 
in men-of-war. The custom of piling up strand after strand on 
the masthead, and then riding down the pile by putting the stay 
over it, is one of the most clumsy and a contrivances, 
and only goes slowly out of fashion, by reason introduction 
of iron masts, cross-trees, caps, and rigging. Itis mortifying to 
see how completely the blacksmith and the iron worker has 
taken precedence of the marlinspike sailor in the rigging of 
ships, and how we the machinist and engineer has gone 
before him in propelling and working them. 


NOTES FROM THE NORTH. 
Guiaseow, Wednesday. 

Glasgow Pig-Iron Market.—Prices ranged last Thursday 
morning generally at about 72s. 6d., but there was not very 
much business done to-day, nor was there any change in 
makers’ prices during the forenoon ; in the afternoon, how- 
ever, Gartsherrie and Eglinton Nos. 1 and 3 were down Is., 
and warrants were quoted at the close at 72s. 14d. buyers. 
Various other brands of makers’ iron were reduced in price 
on Friday, some of them 2s. per ton, and warrants were 
down at 72s. 3d. to 72s. 6d. The prices of warrants de- 
clined on Monday im consequence of the flatness resulting 
from the reduction in price of makers’ iron all round. Gart- 
sherrie No. 1 came down 2s. 6d. per ton, but No. 3 bein 
scarce was unchanged, [Eglinton Nos. 1 and 3 were redu 
2s. per ton. Business was done in warrants at 72s. cash, 
closing in the forenoon, buyers 72s.-1}d. Yesterday (Tues- 
day) the pig iron was a good deal unsettled, and the market 
showed no animation whatever. Business in warrants was 
done at 72s. 6d. cash, and likewise at 71s. for fourteen days 
fixed. Makers’ iron was genorally lower in price. 


The Finished Iron Trade.—A number of the makers of 
finished iron have the majority of their mills in operation, 
but the orders in hands are generally for early delivery. There 
is little or no inclination to book orders at present prices for 
forward delivery, and it is reported that sore will not take 
orders ahead at any prices. 


The Coal Mining Trade.—Prices of coal are coming down 
very low, both in the west and the east of Scotland, and in some 
instances it is stated that mine-owners are working at a loss. 
It is expected that miners’ wages will soon be reduced to 5s. 

er day in the Wishaw district, which is the leading one in 
aie. The coalmasters of Fife and Cleckmannan 
bave announced a reduction of 20 per cent., which, if 
effected, will bring the wages down to the level they were at 
in 1871. In the mean time negotiations are in progress be- 
tween the coalmasters and the leading representatives of the 
workmen. 


An Air-worked Tramway Engine.—The trial of an air- 
worked tramway engine took place on the Vale of Clyde line 
below Govan, in presence of a large number of gentlemen. 
The motive power is atmospheric air, and the essence of the 
invention consists in utilising the higher pressure by means 
of cut-off valves acted upon automatically by the diminishing 
pressure. This air is pumped into six tanks, three being 
placed at either end of the machine, and acts upon two 
engines which occupy the centre. The whole is contained in 
a framework about the length of the present G w street 
ear, and upon which it is intended to place the vehicle. The 
interior of the car will not in the least be interfered with by 
the machinery, and the floor will be about the same height 
from the ground as in the case of the common omnibus. It 
is intended to fill the tanks from receivers stationed at con- 
venient distances along each of the tramway routes, from 
which the air will flow into the tanks in about two minutes. 
The air tanks have been tested up to a pressure of about 
600 Ib. to the square inch, but it is not intended to use a 





pump—the best that could be extemporised for the occasion 
—was attached, by the kind permission of Mr. Jamieson, of 
Elder and Co., to the going machinery, near their sidings at 
Fairfield. This pump, however, was found to be capable 
only of producing a pressure of 2001b. to the square inch. 
The portion of the line upon which the trial was made has 
never been used for trafic, and was consequently very stiff, 
and owing to the rain the rails were slippery and dirty. But, 
in spite of these disadvantages, the trial was considered a 
decided success. The machine ran for about 1400 yards 
attaining a maximum speed of about 12 miles an hour. But 
the engines during the greater part of the trial were only at 
half speed. The engines were stopped, reversed, and the 
machine backed with the greatest facility. The patentee is 
Mr. Seott- Moncrieff. 


Tue Misstsstrrt.—A report of Major Farquhar, United 
States Engineer, which has been transmitted to the United 
States Senate, shows—as the result of a survey made under 
the gallant major’s direction—that the probable cost of im- 
proving the Mississippi from the Falls of St. Anthony up to 
Grand Rapids, a distance of 357 miles, would be 2,136,704 
dols. The improvements contemplated by Major Farquhar 
would secure a minimum depth of 5 ft.; a minimum depth of 


2,030,720 dols. 


3 ft. could, he considers, be obtained by an expenditure of | V. 


NOTES FROM THE ROUTE WEST. 
Devon and Cormoall Railway.—' construction of the 
Devon and Cornwall extension railway to Holdsworthy was 
commenced last week. pus s 
Emigration of Welsh Colliers.—A number of the Welsh 
locked-out colliers have left Merthyr for New Zealand, to 
which colony a stream of emi from the strike districts 
of South Wales seems to have set in somewhat strongly. 
Coke Trucks on the Great Western.—The Great Western 
Railway Company owns 1478 coke trucks, 


_—— oe Po eo es Wood, deputy chairman 
o Great Western Railwa , with the local staff, 
has visited the Alexandra Docks.” ‘The party were taken 
from the High-street station by one the contractor's 
engines, and were shown over the works by Mr. Neill, en- 
gineer. After minutely inspecting the railway connexions 
pee Pet gn gn ge ‘ormed that Mr. Wood ex- 
pressed er Lay with their completion, and stated 
that it was le Sir Daniel Gooch would visit the docks 
on an early day. 


The Welsh Coal War.—The Merthyr guardians on Satur- 
day resolved that all relief ted to men who did not work 
should assume the nature of a loan, to be ultimately recover- 
able. At Ferndale the colliers are said to evince a stron 
desire to see the strike brought to a termination, and muc 
satisfaction is expressed at the favourable view taken by Mr. 
Halliday of Lord Aberdare’s suggestion for a reference of 
trade disputes to three gentlemen chosen to effect their 
settlement. Mr, Halliday, in addressing a large assem 
of miners at Abersychan, on Saturday, alluded to the 
attitude of the men during the present struggle as being an 
evidence that the peaceful intentions which they professed 
in less troublesome times were not unreal. After referring 
to the efforts made to assist the locked-out men by subscrip- 
tions, Mr. Halliday observed that the present battle was not 
waged for the mere purpose of gaining a triumph over the 
masters, but for the concession of a principle which must be 
contended for until a policy based upon the exercise of reason 
in cases of differences should finally put an end to such 
calamitous struggles. 


South Devon Railway.—The widening of this railway, to 
admit of laying down a second line between the tannel near 
East Teignmouth church and the Holeombe or Smuggler’s- 
lane tunnel, is now faradvanced. The projecting points of 
the cliffs have been cut back with but one exception, and this 
is being proceeded with. Much of the permanent way and 
necessary walling is finished, and about 200 yards of sleepers 
and rails are in place. A few weeks’ more labour will com- 
plete this section of the line, and the widening of the tunnels 
will then be commenced. 


Avonside Engine Company (Limited).—The eleventh, 
ordinary general meeting of this company was held at Bristol 
on Friday. The report of the directors stated: The accounte 
for the year ending 3ist December, 1874, show a balance of 
66714. 18s. 9d. to the credit of profit and loss account. To 
enable the shareholders to form a correct estimate of the 
business of the year, the directors have to state that, in addi- 
tion to the usual expenditure in maintenance of premises and 
plant, a sum of 2925/. 9s. 5d. has been written off the valua- 
tion of plant since the last stock-taking, let January, 1874; 
and, also, that a further burden has been thrown upon the 
profits of 1874, in working off the remaining old orders, taken 
at prices involving a loss of 4513/.16s.7d. Atter taking these 
figures into account the directors trust the shareholders will 
coneur with them in accepting the net balance as highly 
satisfactory. Deducting the commission on profits payable to 
the manager, &c., 333/. 12s., there will remain an available 
balance of profit of 5948/. 6s. 9d., out of which the directors 
recommend a dividend of five per cent., free of income tax, 
for 1874, absorbing 52501, and leaving 698/. 6s. 9d. undivided 
profit to be carried forward. The directors have appointed 
Mr. John C. Wilson as engineering and general manager of 
the = and ap oer wg Mr. wg Me ca ie Sore ap- 
pointed secretary to the com in place of the late Mr 
Samuel Smith. Mr. Edward Slaughter and Mr. George R. 
Woodward having resigned their seats at the Board, Mr. J. 
Lum Stothert, of Bath, and Mr. Alderman G. W. Edwards, of 
Bristol, were nominated to fill the vacancies thus occasioned, 
subject to the confirmation of the shareholders. Upon the 
resignation of Mr. E. Slaughter, the directérs elected Mr. W. 
Bevan to be chairman of t a. By these arrange- 
ments a substantial saving of 6501 per annum has been 


higher pressure than between 300]b. and 4001b. A temporary | effected 


Locomotives va the Great Western.—In the course of the 
past half-year the Great Western Railway Company expended 
40,0001, ie new locomotives. 


eee ae — 


Tue Ixstirvrios oy Navan Axcatrects.—In the list of 
newly-elected members of this Association, ublished by us 
last week, we gave the address of Mr. William Denton as 
Walker-upon-Tyne instead of Sunderland. 


Ay Iratran Inoncrap.—The Italian ironclad the Principe 
Amedeo, which recently returned frem a short trial trip, 
been pronounced a failure on account of her drawing too 
much water, and also on account of her inability to attain « 

uence of her defects 


E 


in other respects, she does not obey helm y- 
The Amedeo was launched three years since, and was on 
her way to Misenum for powder and munitions of war when 
a trial was made of her powers. ge ee of the 
vessel was the same as that which the Venezia was 
built. The Vanesa mahes 10 wiles hour, but the 
Amedeo, without having an modifeations made in her 
build in other respects, received twice as thick armour as the 
enezia, and she was armed with twice the weight of 
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A NEW CENTRE-BOARD YACHT.* 
By Cuantzs House, Naval Architect of New York, U.S. 

Havise noticed in the Scientific American that you 
solicit communications on the construction of map: I beg 
leave to address to you a few words on this subject, acoom- 
panying the same with a model. 

For some time past yachting in the United States has been 
on the + 7 oy La various saae—ane — iefly, Looe on - 
count of t e expense o ing suc achts as t 
Sappho, Dauntless, and others. “tt is not likely that any 
more yachts of that class will be built here; the future style 
of yachts will be the centre-board, or commonly called in 
England “racing machines.” However these racing ma- 
chines have proved themselves to be very good sea boats if 
properly proportioned, and although the present style of 
them has some very great disadvantages, we are in a fair 
way to overcome them, and will be able to produce a centre- 
board yacht complete in every respect. So far our centre- 
board yachts have had three great disadvantages, namely : 

1. centre-board trunk extending from mast to mast 

in schooners) and entirely up to the deck, thereby dividing 
the principal part of the yacht in two parts, neither of them 
being large enough for « cabin and only fit for state rooms, 
&c., leaving but a very smal! cabin aft of the mainmast. 








2. Being compelled to place the centre-board between the 
masts, the centre of action of the same when down bas in- 
variably come too far forward, thus preventing the vessel 
from handling as easily as it ought to if the board was in the 
right position. 

3. The uselesaness of the centre-board in a heavy sea, as 
it would be twisted off if entirely down ; besides it would 
strain the trunk so as to start it leaking. 

By examining the accompanying model you wil! perceive 
that all these difficulties have been overcome, inasmuch as 
the centre-board is entirely confined in the kee! and keelson, 
with the exception of a small trunk aft of the mainmast 
which can be covered by a table, &c. And even this trunk 
ean be avoided by constructing the centre-board of two parts 
eo that the one part shuts up into the other when haul > 
The largest and widest portion of the yacht is thus available 
for a cabin, the same as in a keel-boat ; and as the masts do 
not interfere with the centre-board, the latter can be placed 
so that ite centre of action falls in a line with the centre of 
gravity of the vessel. This kind of centre-board being longer 
and not so deep as the present ones, can be used with ect 
safety in a heavy sea, and being made of iron its weight will 
add considerably to the stability of the vessel. 

The keel and keelson as shown in the mode! actually form 
only one piece, firmly bolted together ; the frames, which are 


made in two halves, each being mortised into the former and | 


bolted vertically into the keel alongside the centre-board, and 
both vertically and horizontally forward and aft of the same. 
On the top of the keel a heavy cap is laid to close up the 
centre-board opening, as well as to serve for a step for the 
heels of the spars. Although this plan of construction was 
especially ge up for centre-board vessels, it can as well be 
applied to keel-boate, especially as the sharp floor timbers are 
getting to be very scarce. 


Tux St. Lawnence.—The St. Lawrence has been very low | 


during the past season. At Montreal, sand banks, which 
in former seasons were well covered with water, are now 
high above the surface of the river, and are covered with snow. 


* Read before the Institution of Naval Architects. 


ON THE METHODS OF TESTING STEAM 
ENGINES.* 
With a Description hes Trials of the Circulating Pumps 
on the U.8.S. “ Tennessee.” 

By Groroe P. Hunt, PA. Eng. U.S. Navy and Taerow 

“  Sxeet, C.E., Morgan Iron Works, New York. 
(Concluded from page 218.) 

InpEPEeNDENT circulating pumps for marine engioes are 
rapidly gaining favour; being in ndent of the main engines 
they can be run at any desirable speed, and as they are 
generally in duplicate, one can be repaired if necessary, while 
the other is doing duty. : : 

In addition, they furnish a great safeguard against foundering 
at sea in case of accident to the main engines. If the pumps 
were attached to the main engines, the same weight of water 
could be delivered overboard if the engine could be run at the 
proper speed, but it must be remembered that it takes the whole 
power of the bvilers to run the engines at the ordinary speed, 
and that their speed cannot be increased in an emergency, but 
oftentimes by reducing the speed of the main engines, the inde- 
pendent circulating puinps can be kept at their maximuin ; hence 
their great advantage. : : 

It is not often considered the immense weight of water that 
the circulating pumps are continually 
passing through the condenser and 
overboard. By reference to the experi- 
ments it will be seen that at a speed of 
97 strokes per minute they were together 
capable of delivering nearly 1000 tons 
per hour. In case of an emergency 
they could be run at 150 strokes per 
minute, and delivering 1500 tons per 
hour. This water, which is ordinarily 
drawn from the sea, may be, by suitable 
arrangement —_ drawn from the 
bilge and pumped overboard. 

The displacement of the Tennessee is 
about 300 tons per foot at load draught. 
Thus, the 1500 tons of water, if allowed 
to accumulate during the hour, would 
be sufficient to cause the ship to settle 
down in the water 5ft., supposing she 
should settle on an even keel, but if, as is usually the case when 
vessels are foundering, she should commence to settle by the 
head or stern, probably much less than 1500 tons would be 
sufficient to sink ber. ; 

The following are the dimensions of the circulating pumps: 


Z WH, 
Gyre att Ase 


(Nite BLL: G 


in. 
Diameter of steam cylinder eos 18 
~» water 9 oes ee 18 
- iston rod... eee nes 2k 
Length and breadth of steam port... . b&byl} 
~ - exhaust port , 5 by 25 
Stroke of piston (maximum) : ove 194 
” * actual” eee ese 183 
Width of opening of steam valve ... . ; 

“ a exhaust valve ° i 
Diameter of auxiliary piston ose ee 6 
Stroke » ” ooo ose i 
Number and diameter of receiving valve... 6-7 

. ~ delivery valve oo 6-7 
Total area of valve openings (six valves)... 171 8q.in 
Ratio of piston area eee eos 4 
ft. in. 
Diameter of receiving and discharge nozzles 015 
Distance of centre of pump below water line 2 6 
Greatest —_ of pump ee ove 7 0 
- width om wa - 210 
= height jo ‘ ee 5 0 


Fig. 3 shows a section and elevation of the pum 

There are two of these pumps used for circulating the water 
through the condenser. Each pump has a separate suctinn pipe, 
drawing water through a strainer containing 2000 } in. holes, in 
the bilge of the ship, thence to a Kingston valve, and through 
16 ft. of 15-in. copper pipe, to pumps, and delivering through 
12 ft. ot 15-in. copper pipe to top of condenser. Here the water 
from both pumps combines and passes four times through nests 
of condenser tubes, each nest containing 1978 tubes, § in. 
internal diameter and 7 ft. 34 in. long, and then through two 
copper pipes, each 15 in. in diameter and 25 ft. long, to out- 
board delivery valves, 24 in. below the surface of the water out- 
side. For the purpose of this experiment a 15-in. copper pipe 
was bolted to each ontboard delivery valve, to carry the water 
up to a tank, where it could be measured. This pipe had at the 
lower end a right angle bend of a central radius equal 14 in., and 
at the upper end a return bend or goose-neck of the same radius. 

The height of the centre of the goose- neck above the surface 
of the water was 11 ft. An additional length of leather pipe, 
4 ft. long, was fastened to the goose-neck, in order to carry the 
stream below the surface of the water in the tank, as it was 
found that if the stream fell through the air into the tank, so 
much air would be carried down with it as to render it im- 
possible to know bow high the surface of the water in the tank 
was. When the stream was protected the surface was clear 
and stnooth. It was proposed to measure the water by allowing it 
to flow through a number of orifices in the bottom of the tank, 
| each orifice being small enough to allow the water delivered b 

it to be measured separately at any instant during the experi- 
| ments; the sum of all the deliveries, or the average of a suffi- 
| cient number to determine a mean multiplied by the number of 

orifices, being the amount of water discharged. 

Fig. 4 shows a section through the condenser and side of the 
ship; the arrows showing the course of the water. 

here was a separate tank for each outboard delivery, of 
| the following dimensions: Diameter, 48 in.; height, 72 in.; 

thickess, 4 in. 

A bole, 24 in. in diameter, was cut in the bottom, and a com- 
| position plate, planed lin. thick and 28in. in diameter, was 
| bolted upon the under side. There were drilled in this plate 
* From the Journal of the Franklin Institute. 











55 holes, each bole being'1} in. in diameter, and bevelled out on 
the upper side, the depth of the bevel paing 3's. and the angio 
30 deg. from the vertical side of the hole. average distance 
— my Sapeneene of these holes was 3} in. 

Daring the experiment a portion of the holes was plo a 
with soft pine plags. During the experiment the eda 
under the additional load due to the 11 ft. head on the standing 

ipe and the friction of the sides and bends—more than would 

required when in regular use at sea. 

Fig. 5 shows the arrangement of the tank in reference to the 
water and side of the sbip, and the method of supporting the 
platform and measuring barrel. 

It will be seen that the two circulating pumps act entirely as 
meters of the best construction, for they are sufficiently far 
below the surface of the water outside the ship to be filled to 
overflowing at every stroke, and the entire cylinder full of water 
be forced through the condenser on the return stroke. 

If the rate of these pumps as meters could be determined at 
various velocities, the volume of water which they were deliver- 
ing at any time could be computed. 

The following is a description of the apparatus used, and the 
results obtained in the experiment made previously to the trial 
of the ship's engines, which has not yet cee place. 

It is expected that the trial will take place so soon as the 
ship comes out of the dock, where she is now receiving new 
decks and general repairs. 

The following experiments were made with the pumps: 

1. To determine the volume of water that would be discharged 
through the plate in the bottom of the tank, at various heads, 
and with various numbers of the orifices plugged up. 

2. To determine the volume of water thrown by the pump at 
various velocities, and the power required. 

To determine the amount of water discharged the pump was 
run at a velocity required to maintain the desired head in the 
tank, and the water discharged through one orifice was received 
in an oil barrel, through a 3 in. iron pipe, one end of the pipe 
being curved up on a radius of 12in. and adjusted under an 
orifice, so that the whole stream would fall directly into it; the 
other end being curved down to discharge into the barrel. The 
total length of pipe was 9 ft., and it was so supported that it 
conld be adjusted under any orifice and made fast. 

The spaces between the streams were large enough to allow 
the observer to notice that the whole stream was falling into the 
pipe, even when under the central orifice. 

The barrel to receive the water, the contents having been 
carefully weighed and measured, was hung so that it could be 
swung under the end of the pipe at the instant desired, and, 
when full, dumped. 

The time occupied in filling, and the mean head during the 
interval, were noted, and tlhe experiment repeated a number of 
times. The position of the pipe was then changed to come 
under another orifice, and the experiment repeated, and so on 
until the mean discharge of all the orifices, at various heads, 
was determined. 

The temperature of the sea water during these experiments 
was 74 deg., and the saturation, 4 (July Sth, 9th, 10th, 11th). 


The barrel contained 6.357 cubic feet. 

Number of Cubic Feet which will be Discharged in One Hour 
Srom a Single Orifice at Various Heads, Computed from 
a by @ Comparison of the Square Root of the 








| 
Head in Inches.| Discharge. ||Head in Inches.| Discharge. 


72 | 380.8 = | 52 323.7 
71 | $78.2 61 $20.6 
70 } 375.6 i 50 817.4 
69 872.8 49 814.2 
68 870.1 48 311.0 
67 367.4 i 47 | 307.8 
66 364.6 | 46 304.5 
65 361.9 | 45 301.1 
64 369.1 44 297.7 
63 356.2 | 43 294.3 
62 353.5 H 42 290.9 
61 350.6 41 287.4 
60 847.7 | Ww 284.0 
69 | 344.8 39 280.3 
58 341.8 | 38 276.7 
57 338.8 37 273.1 
56 $35.9 | 38 269.3 
55 333.0 | 35 265.6 
54 329.9 34 261.7 
53 | ss | 33 257.9 
52 } $23.7 | 32 | 254.45 


| / 
' | | 


It was found that when the cepth of water over the plate was 
more than 3ft., that there was po perceptible difference 
on the discharge of orifices in varions parts of the plate; but 
that when the head became less than 3ft., the discharge varied 
in different orifices, and at different times in the same orifice, 
under the same head. 

This was true, whether all the 55 holes were open, or whether 
4 — of them were plugged. There could not be detected any 
difference in the flow, with a bead of more than 3ft., from a 
difference in the arrangement of the open and closed holes. 

The following are the mean results of 49 experiments with a 
head greater than 3 ft.: 2 

Head of Water above Cubic feet Discharged by 

Pilate, in Inches. each O:ifce per Second, 
72.154 1059 
52.660 0900 
41.050 0796 

Fifty-four experiments on less heads than these gave results 
varying among themselves from zero to 25 per ceut., and are 
therefore rejected. 

The amount of water discharged from the same orifice at 
different heads should vary, if there were no causes of disturb- 
ance, as the square root of the heads. 

The following comparison of the amount discharged actually 
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and computed for the last two cases, by a comparison of the 
square root of the heads with the amount delivered in the first 
case, shows that the discharge does vary as the square root 
of the bead, as the differences are within the errors of obser- 
vations: 


Discharged by 
Head in Inches. Experiment. By Comparison. 
72.154 1069 
52.660 0800 .09919 
41.050 0796 07964 


The coefficient of contraction being the ratio of volume of 
water actually discharged to that represented by the area of the 
orifice multiplied by the theoretical velocity, is 

C=.7776. 
The preceding Table shows the number of cubic feet which 
ill be discharged by each orifice during one hour at various 











The only apparent cause of error will be a in the den- 
sity of the water, either from more or less salt, or ag 
of temperature ; but errors from these causes will probably 
inap > 

At the conclusion of the experiments upon the tanks, a series 
of experiments were made upon the pumps, to determine the 
volume of water delivered at various velocities, and the power 
— os them. sonia 

These experiments were y running one pump at a 
velocity necessary to maintain a constant head in the tank of 
nearly 5 ft., the my ¢ ing the throttle a little, in re- 

to signals, when the water varied. It was found 
was the head could be maintained within 2 in. of that de- 
SI " 

All the experiments were made with the same head of water 
in the tank, more or less of the holes being plugged, in order 
to change the velocity of the pump in the different experiments. 
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trial, from both the steam and water cylinder of the forward 


First Experiment. 

Which Pump. Forward. After. 
Namter of strokes .., ont 63 46 645 
Head of water in tank ai 6Lil5ia- 60.75 in. 
Number of holes open im 80 
Cubic feet of water per hour 10,530 10,672 
Normal volume of pump __... 10,930 11,110 
Per cent. of volume delivered... 96.4 95.2 
Actual volume of pum ooo 10,510 
Per cent. of volume delivered... 100.2 
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square root of the heads. 
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In some of the experiments the pumps were run one hour, | 


If no opportunity should offer during | but it was concluded that as the head and strokes were so nearly | 


the trial of the engines to test the capacity of the orifices, it will constant, one half hour was’ sufficient for the latter portion of 
only be necessary to note the head of water in the tank, and to | them. | 


multiply the corresponding discharge from the table by the | 


) f orifi , in order to obtain the volume of water | the hour trials, and 24 minutes duri 
number of orifices open, in order to obtai Goiee ge Tn ean he = onich — ‘aad | 
and found to be correct, yt - mean head ( 
“y variation) during the minute noted. 

ndicator 


discharged per hour at any given instant. : 

The mean of these volumes (not the volumes cing to 
the mean head) will give the mean discharge of the pump for 
any number of observations. 





The number of strokes was counted every five minutes during | 
the half bour trials, | 


when there was | 
icator cards were taken every five minutes during the | 
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Second Experiment. 


Which Pump. 

Nomber of strokes... ove 
Head of water in tank 

Number of holes open ue 
Cubic feet of water per hour 
Normal volume of pump ... 
Per cent. of volume delivered... 
Actual volume of pump ove 
Per cent. of volume delivered... 


Forward, 


79.648 
59.8 in. 
a 


eg, 


<n treet eee eae 
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Third Experiment. 


Which Pump. Forward. After. 


Number of strokes... =e 95.8 99.2 
Head of water in tank ooo 61. in. 60.9 in. 
Number of holes open ees 48 438 
Cubic feet of water per hour 16,828 16,827 
Nominal volume of pump ... 16,500 17,080 
Per cent. of volame delivered... 102. 98.5 


Actual volume of pamp eco 15,870 
Per cent. of volume delivered... 196.2 


it would, at first thought, appear impossible that any pump 
should deliver more water than the actaal piston displacement, 
bat it must be remembered that the conditions of these pumps 
are materially different from those generally tested. 

In place of having to suck the water from a tank below, the 
pump cylinder is 24 ft. below the surface of the water, which 
would, if the piston were at rest, fill the barrel, and rise 2} ft. 
above. 

The maximom velocity of the water in the suction pipe is leas 
than 4ft. per second, while the velocity due to a head of 2) ft. 
is more than 14 ft., leaving a margin of 10ft. velocity corre- 
sponding to a head of more than I ft, tending to overflow the 
pamp barrel 

This would account for an amount of water equal to the fall 
displacement of the piston, for it will be seen hereafter that the 
head necessary to overcome the resistance of the valves and 
pipes is less than this difference. 

To account for the excess of water delivered another cause 
appears. 

' he total length of all pipes from the sea to the pump, and 
thence through the condenser and overboard, is more than 70 (t. 
These pipes must be filled with « solid column of water, for 
there are no air vessels on the pump, and there can be no air in 
the water, except that drawn in through: the Kingston valve in 
the bilge, 20 tt. below the surface. 

The mean velocity of the water in these pipes, at 100 strokes, 
is more than 3 ft. per second. 

When the pump pistor has its maximum velocity it is pushing 
this colamn of water, but when it reaches the end of its stroke 
and suddenly stops, hesitating an instant before commencing a 
return stroke, the long column of water cannot be instantly 
stopped without bursting all the pipes, but must, as in a by- 
draulic ram, continue in motion until its momentum is ex- 
hausted. 

The velocity of 3 ft. per second would carry it up about 1} in. 
in the standing pipe, if the pistons should hesitate long enough. 

The total travel of the water might be 

18} in. + lj in, 
nid the per cent. of piston displacement delivered 
18} + 1b_ 108 
18} 

The maximum excess would be, at this speed, 8 per cent., 
which would be reduced by the resistance of the passages. 

There can be no gain of efficiency from this cause, for al- 
though a portion of the water has gone through the pump 

without «fort, when the piston commences its return stroke it 
will press on the water at rest, or nearly so, which must be set 
in motion at the expense of the steam 

The pe of the indicator cards taken from the water cy- 
linder appears to indicate that, during the first part of the 
suction stroke, the water was pressing on the piston, as explained 
above, and that the portion of the stroke throngh which that 

action lasts, increases as the pump runs faster, corroborating 
the measurements and foregoing theory 

The results computed from the indicator cards taken from the 
forward pump (copies cf which are given in the preceding page), 


are as foliows 


Number of strokes a“ 63.46 79.64 95.8 

Steam, mean pressures 8.6 9.72 10.62 
» back 0 ove 2.77 6.24 9.34 
, total a on 11.37 15.986 1996 

Water, mean pressure... 7.118 7.673 8.83 


Pressure necessary to work 
pump, steam pressure less 


water pressure ... 1482 2.049 1.78 





Mean 1.77 


Actnal horse power (one 

pun; eee oe eve 6.5 112 14.7 
Actual horse power at re- 

duced head (one pump)... 2.46 4.86 7.1 


The following computation of the head in feet, necessary to 
force the water through the pipes, valves, and condenser tubes 
at the velocity corresponding to sixty strokes of the pump per 
minute, made previous to the experiment, according to the laws 
«! bydraniics as laid down in Rankine's Civil Engineering, 
serves to check the accuracy of the experiment, and to show 
that the power necessary to work a circulating pump on ship 
board can be very approximately computed when the arrange- 
ment of pipes is knows: 

Assumed velocity of pump, 60 strokes per minute. 


Areas in Square Velocity of Water in 








or Feet. Feet per Second. 
Tubes... 2.608 1.028 
Pipes on 1,227 2.241 
Pum] = 1.767 1.562 
Valves ports... 1.1875 2.324 
Strainer holes 1474 1.872 


The losses of head considered are: 
1. Head necessary to give velocity. 
2. Head necessary to overcome friction. 
3. Head necessary to overcome resistance of bends. 
4. Head necessary to overcome resistance of valves. 
These have the following values; 


To give velocity ... dint ove A=. 


Tubes eee eco oe A=.0602 
Pipes on ove ove » -2887 
Pump barrel ... wes vos » 758 
Valve ports... we ose » +1677 
Strainer eco wes , » 0543 

5917 


To overcome friction 4,=—F - . 


g 
in which F is a factor depending upon the form and material of 


In the rules of these societies it appears to me that there is 
sometimes an absolute confusion between what corstitutes » 
strain, and what is really an element of In other 
words, a factor of strength is sometimes ounded with « 
function of the strain, or, as it is now often termed, of the 
bending moment. From this it arises in certain classes of ships 
that a little extra freeboard is the most expensive laxury which 
a shipowner can indulge in. 

Nobody can think that sach a state of affairs is right. It 
cannot be to the advantage either of the societies, or of under. 
writers, or of shipowners, or of merchants, or of shipbuilders, or 
(Jastly, and most important of all) of seamen. 

The little publication to which I refer called forth a 
amount of concurrence with the views which I ventured to 
express therein, and I have been asked by one or two friends, and 
one or two correspondents, personally unknown to sme, to state 
definitely what I conceive to be the true way of apportioning the 





the passage. 
Tabes eee ove eve h, =.275840 
Pipes ose ove nes » 089280 
Pamp barrel ... as ose »  +000222 
Valve ports ose ooo » 001310 
Strainer one we one » 004388 
-384040 


To overcome resistance in bends, being an amount depending 
upon the number and abruptness of bends, 4, 1.1664. 
To overcome resistance of springs on back of valves: 
Area of rubber disc, 50 square inches, 
Strength of spring, 45 lb. 
Estimated lift, 9 in. 
Pressure uare inch, 2; lb 
Loss of head: “hts 
Receiving valve, 4,=1.8 
Delivery _,, 18 


3.8 






Friction and bends in externa! pipe 
= 0860 
Total resistance at 60 strokes: 
Ah, = .591700 
A,= 384040 
A, = 1.664000 
h , =3.600000 
A*= 086000 


6.325740 
Tots s from friction at 60 strokes : 
A'= 59170 

A,= 88404 

hy =1.66400 

hs = 8600 





2.72574 
Tota! loss from friction at 63.46 strokes: 





(63.46)2 : . 
(63-46)" 2.72574 = 3.049 
(60)? 
Resistance of valves... ove cos 3.600 
Statical head in pipe ... ove +. 11.000 
Computed headvequivalent to resistance ... 17.649 


Experimental head equivalent to resistance, 
being mean pressure+height of water 
above the pump eee ove oe «16.400 
Difference ... oe ove eee 1,278 
Error of computed resistance in per cent. 
of actual resistance ... - ose 6 
This error probably arises from the valves not lifting as much 
as }in., and therefore the springs on the backs of the receiving 
and delivery valves not offering the resistance stated. 


ON THE STRAINS AND STRENGTHS OF 
SHIPS.* 
By Jons Wiosam Ricwarpsos, Associate. 

I Ap occasion last year to publish some observations upon 
the evil effects which the wrongly based rules adopted by 
Classification Societies are exerting upon the art of ship- 
building. 

It seemed to me then, as it does now, that the losses of ships 
at sea have been greater than what can reasonably be accounted 
for by perils of the sea or by bad navigation. 1 wished to 
point out, that when rules of construction are framed upon false 
or incorrect principles, they may become almost a premium upon 
bad models, low freebourds, and deficient strengths. Ships are 
built to earn a profit, by carrying for hire passengers or goods; 
and, if one form of ship will carry cargoes more cheaply than 
another form, there will always be an inducement to adopt that 
form which leaves the highest dividend. Often—nay, in fact, 
usually—these inferior types are adopted in perfect good faith. 
A shipowner finds that one of bis ships pays better than another ; 
he seeks for a reason; and discovering that the one ship is 
longer and fuller than the other, and yet costs less in propor- 
tion to the freight earned, he orders a ship yet longer and 
yet fuller. 

A very interesting paper was read, last year, by Mr. William 
John, = the relative strengths of steamers of different ton- 
nage. I presume they were all “ classed ” vessels, as he did not 
state the contrary. He stated therein, that, as at present built, 
“the tension per square inch on the upper works of a vessel of 
3000 tons appears to be once and a half times as great as that on 
a 1500 ton ship, twice as great as on a 700 ton ship, and five 
times as great as in a little vessel of 100 tons, of the same pro- 
portionate dimensions.” 

These results certainly were a surprise to many, and so (if I 
may venture to say so) were the semi /aisser-faire conclusions 
with which Mr. John closed his paper ; but this one reflection, at 
least, must have occurred to all—if Mr. John's society pretends 
to investigate the respective strengths of ships, and give different 
classes for different qualities, how can it assign the same class to 
vessels of such dis ionate strength ? 

If all ships were built of the same strength, I do not think 
that the advantage would lie with the inferior type, nor (at 
least not to so great an extent) with vessels of increased size; 
and it seems to me that such societies as Lloyd's, the Under- 
writers, and Veritas, have a duty to perform in seeing that this 
tendency shall not be allowed to exist. 








bad Be] 


strengths or scantlings of ships. This I am very willing to do; 
and in putting these views in the form of a paper, to read 
before this Institution, I am assured of having an audience 
eapable of approving or of condemning. At any rate, I may bh 

to evoke an intelligent discussion, and, in the spirit of ad 
Horace, I may ask you if you know anything better, candidly 
to impart it, if not, to make use of this which I lay before 


a. 
If you will allow me, I will confine myself to iron ships, and 
first set forth the practice of my own firm when we build ships, 
which are not to be classed, after which I will venture to point 
out a basis, which I think might be adopted by Classification 
Societies. 

Let us take the strains of a ship at sea, as of three kinds, 
vis. :— 
1, Transverse strains, such as affect a ship when she is heeled 
over, and which tend to alter the midship section, thus— 


Fig. 1. ‘ 
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2. Local strains, such as the impact of waves. 

8. Hogging, sagging, and side strains, regarding the ship as 
a hollow beam, or as a girder. 

There are also the strains of torsion; but these need bardly 
be gone into, since they are resultants of transverse and longi- 
tudinal strains. 

Now I would remark that the first kind of strain, the trans- 
verse strain, is greater in a sailing ship than in a steamer. The 
strength to meet this strain is most effectually applied by in- 
troducing bulkheads; and it is curiously worthy of note that 
the usual practice is to provide bulkheads in steamers, and, 
except at the ends, to omit them in sailing ships. In the 
ubsence of bulkheads, the necessary strength is attained by 
beam knees, 

The second class of strains, which I call local strains, must 
be ena to the weight of the ship, which is, of course, 
equivalent tothe displacement. The calculation of the dis- 
placement is the first which the builder makes, and it comes 
most conveniently as the true basis for strains. Comparing a 
small ship with a large ship, it may be doubted whether the 
foree of waves is greater in proportion to increased weight of 
hall. For instance, does a wave strike a ship weighing 4000 tons 
twice as hard as it strikes a ship weighing 2000 tons? This is a 
question which leaves room for some difference of opinion ; but 
we may, at any rate, safely assume that the wave impact 
against a ship of 4000 tons displacement wil! nut be more than 
double that against a ship of 2000 tons. The exact strain is, 
ae a beyond our powers of calculation, and we regard it as 
egitimate to form a conventional scale of scantlings for yo 
ing displacements. This scale is lighter than the rules of the 
various societies for small ships; but does not differ greatly 
from their rales for larger ships. 

We also consider that chain cables and anchors should be 
based upon the displacement, that if one vessel is twice the 
weight of another, it should have cables of just double the 
strength. 7 

Having now determined the minimum thickness of plating, 
we drawa line, A B, half the length of the ship, and upon B we 
erect an ordinate, Bo, which on some convenient scale repre- 
sents the number of square inches of the shell platiug aad gun- 
wale stringer, 4 or 5 feet abaft the stem. 


Fina. ? o 
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The next step is to estimate on the sheer plan the centre of 

avity of the fore body when the ship is loaded with cargo. 
Pais is done in the usual way, by calculating, first the centre of 
gravity of the bull, then of the cargo and machinery spaces, 
and finding the mean in proportion to the distance from the dead 
flat. This centre of gravity of the fore body is -narked on the 
plan, and the distance from the dead flat is the leverage A G. 


A a § Fig. : 








The strain (or as it is sometimes called the bending moment) 
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will he the displacement or weight of the fore body multiplied 
by the distance of Gfrom A. This is supposing the vessel to 
be supported in mid-air on a fulcrum at A. 

We must now consider what is the strain when the ship is 
water-borne; and, in so doing, I will allude to an assertion, not 
unfrequently made, that §ine ships more frequently show signs 
of weakness than ships built, say, like boxes. I have heard 
surveyors of experience assert this as a fact which bas come 
under their immediate observation. My own experience leads 
me to quite an opposite conclusion. We have frequently had to 

vut new engines into ships built twenty years ago, with fine 
ines and with scantlings very much less than what are now in 
vogue for their dimension; and I have often been surprised how 
staunch and good they appear. I fancy the surveyors who 
made these observations did not make the distinction between 
long ships and fine ships. A very long and fine ship, with her 
scantlings based upon the simple product of her three dimen- 
sions, and made unwisely heavy at the ends, would, indeed, be 
very likely to show signs of weakness. 

k at Fig. 3, and imagine the dotted line to represent a 
wave. It is a matter of easy demonstration by figures, and it is 
apparent by mere reflection, that the bending moment down- 
wards of the prow must be greater as the veasel is made fuller 
forwards, or as the distance A to G is increased by shifting the 
centre of gravity forwards. The full part forward is not 
water-borne; but, by the very supposition of the calculation, is 
left bare by the depressed wave. 

It is quite true that ifthe ship has what is called a “ long 
floor” there is a better support; that is, if the forward frames 
are made fuller towards their base (see Fig. 4.) But this par- 
ticular fulness will probably always be carried fig. #. 
out as far as practicable. Again (see Fig. 3), vi 
imagine the wave to be suddenly reversed, it 
is only too evident that the finer ship will 
receive a less violent shock than the full ship, \ 
and that thus the sagging strain will be less. 

In practice, I believe that the bending moment 

will vary pretty nearly in the proportion of the 
length multiplied by the displacement, but I 
will recur to this further on. In the mean- 
time we consider that one-third the strain in 
mid-air is very nearly what the actual strain 

is when riding on waves. This is, takiog a 
wave curve from the gunwale amidships down 

to the fore foot (see Fig. 3), which is considered 

to be the form of a wave imposing the maximum 
strain, and we find that the centre of support Sis usually at a 
distance, so that AS= 4 AG, or thereabouts. In types of 
vessel such as my firm bave built this proportion has been 
found to be approximately correct, and in practice we adopt it. 
In two steamers of nearly equal dimensions, the lines of one 
being fine, and everything in the design disregarded except 
speed ; the other being, on the contrary, a full vessel, designed 
to carry a certain load on a limited draught, I found the following 
a — 

‘irst ship.—Co-efficient of fineness 48 AS = .647 AG. 
Second ship.—Ditto ditto 62AS= JAG. 
And, considering how uncertain our knowledge is of the forms 
of wayes, the proportion, two-thirds, which I have taken will 
probably be considered a sufficient approximation. The re- 
spective co-eflicients of fineness of the two vessels referred to 

are nearly the extremes of what is found in practice. 

We have now arrived, by a very simple process, and without 
any calculations beyond those which are familiar to all ship- 
builders, at the strain or bending moment of a ship, regarded as 
a girder. Let us proceed to consider what is the weakest 
point of the beam; and, if we get this sufficiently strong, we 
may safely proportion the rest without caleulation; 1 mean, 
without calculation in the same way as if we were calculating 
the strength of a cylinder, having found the requisite thickness 
of the barrel, the flanges and other parts follow naturally. 
Now, in asbip the breadth of beam is, I think I may say, 
always greater than the depth; and, since the cmengh of a 
girder varies as the depth or distance across—or, if the mate- 
rial be proportionably increased, as the square of the depth—it 
is evident that, with equal scantlings, the strength sideways 
will be much greater than the strength vertically ; and further 
we may, I think, fairly assume, on the other hand, that the 
strains also sideways are mucl: less than the vertical ones. 

Again, comparing the upper member or flange of the girder 
with the lower—that is to say, comparing the bottom with the 
top—there are various considerations which will cause the 
bottom to be made the stronger of the two. 

Firstly, the deck is cot up by ae for batehways, for 
machinery, for entrances to cabins, &c. 

Secondly, the bottom is made stronger for other reasons, such 
as the weight of cargo and the upward hydrostatic pressure, and 
the practice of letting iron steamers lie aground, either bare, or 
partially water-borne : and 

Thirdly—at any rate, in steamers—the seatings or founda- 
tions for the engines and boilers are, or ought to be, made in 
such a way as very much to increase the strength of the 
bottom at the weakest point—that is, at the centre. 

We must, therefore, direct our attention to the strength of 
the top of the girder, This may be calculated by the formula 
given by the late Sir William Fairbairn, which is based upon 
the square inches of section, and their distances from the neutral 
axis. Simpler and more ready approximate methods will occur 
to every one, and my firm is accustomed to use one which I 
believe to be sufficiently exact, but which I will not enter upon 
here, as I wish to avoid points outside of the special question. 

There may also be a difference of opinion as to the proper 
factor of safety. We, ourselves, consider that one-fourth is as 
low as it is safe to go; or, in other words, that the bending 
moment should uot exceed 5 tons per square inch of iron. 

This is the factor of safety which Mr. John has found to 
exist in vessels of 1000 tons, and I fancy it is but rarely that 
signs of weakness have been found in well-proportioned ships of 
that size. 

Some twelve years ago my firm built a small steamer, the 
Isabella, for Russia, which afforded an experimental —_ of the 
sufficiency of this factor. She was of very extreme dimensions, 
viz., 140 x 14 % 6,—or 10 beams and over 23 depths. As 








gino Led a goanten 6 haley Bate Be to introduce a 
hog-girder, such as we used in the United States. Her 
draught of water was only 17 in., and her plating ex- 
tremely thin. Under these circumstances it i 

wondered at that there was a difficulty in ing the insur- 
ance, so that I determined to go out in her m . She was 
to cross the sea to Danzig, thence up the Vistula and its 
tributary the Bug, and so by a system of canals to the upper 
- of the Dnieper, finally ending her voyage at Kiev—where I 


lieve she is still Souk oxy tat 
The scantli t very light, were duly calculated, and 
though we very weather on the voyage, I do not 





rough 
think any of the ship's —Z had any fear the chief 
engineer, Mr. Cardigan, who under the al hallucination 
that one of the bottom plates had been strained and cracked | 
across, and that he could see daylight through it. In the Baltic | 








than a parallel girder of equal depth at the centre made 
as in Fig. 10. 


[ _| 








4) Fig. 0 IN 
Again, a lattice girder constructed with diagonals closer in 
the centre (Fig. 11) is stronger than one with the diagonals 
i aA at the closer ( 12). 


urther, it is known that the strength of bolts is increased b 
ing them to the thickness of the bottom of the thread. 
Thus pep xj (Fig. dened tear is — down is the 
stron wo, an on stronger but especially i 
odding shocks very much the stronger. i 
































we encountered a severe storm, and along with about fifty other 
vessels, some of them large steamers, we took shelter under the 
lee of Bornholm, but of these fifty vessels we were the very first | 
who put out again to sea. 

In ascending the Vistula we repeatedly grounded, and after- 
wards she fairly stuck on a sand bank in the Bug. All efforts 
to get her off were fruitless until, at Mr. Cardigan’s suggestion, 
two large trees were cut down, anda pair of shear legs let astride 
our ship. To these the main cable (a § short-link crane chain) 
was lashed, and a turn taken round the paddle shaft, the enginca 
were started, and the vessel was lifted up bodily some 6 inches. 
Then with the wioch, or windlass, she was forged ahead afew | 
feet. This operation was repeated several times, until she was | 
clear of the sand bank. } 

The shear was not broken, and our calculations were jus- 
tified. 

To resume: having now arrived at the scantlings of the upper 
portion of the girder, we fix those of the sides and bottom con- 
ventionally in proportion, and then we find the number of square 
inches of section at the —s girth, and taking the line A B, 
Fig. 2, we erect an ordinate A P, Fig. 5, representing the square 


a] 
> 
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y A Az 8 4* a 3 
inches of section amidships; and from P to O we draw a para- 
bolic curve PO. We then at various points of the length 
measure the ordinates A, P,, Az P,, A, P,, &., which re nt 
the proper amount of section at the points in their length, 
A,A A 3° &e. ‘ 

It is of the very greatest importance that the scantlings of a 
ship should be evenly and gradually tapered. It isthe nick 
that breaks. Suppose a parallel bar of iron 1 in. in diameter in | 
the centre (Fig. 6), it will be evident to all that it will merely 
weaken it to add thickness as in Fig. 7, while it is equally evi- | 
dent that it will increase the strength if it be turned down at | 
the ends (Fig. 8) like a ship’s yard. 


| should 
weight of the vessel and A 
| ash 


In the same way, a ship which has, for example, a long poop 
to amidships (Fig. 14) is not strengthened px yr 5 in any sense, 
but very much weakened at the point A, and that quite inde- 
pendently of the additional weight put upon the ends. 

In fact, one way to strengthen such a ship, would be to cut 
away holes, as shown, filling them up in any convenient manner, 
or leaving them open, as the case might be. — 

Again, if we suppose the deck plan of a ship (Fig. 15), witha 
complete iron deck, that deck would be weaker, viewed as a 
stringer for itudinal strains, than it would be if made as 


| shown in Fig. 16. 


In 1866 Mr. Nathaniel Barnaby read a paper before this In- 
stitution, -recommending that the butt straps of iron decks 
should be omitted altogether, so as to secure the full elastic 
resistance of the iron. In most cases other considerations 


| would probably deter a builder from <i wee deduc- 


Barnaby's reason 


The same considerations would, as regards stringers (in view 
of ——— strength only), lead to ta) them as much as 
possible, and even to stopping off some of them at a certain dis- 
tance from the centre wy aa bg heey rules os 
stringers to be carried right fore an ee 
the longitudinal strength of the ship, and this weakening is 

ted by the additional weight with which the ends are 


tions to this extent, but the force 


cannot be gainsaid. 


va 
| thus loaded, and doubly so when we consider the difference ia 


girth between the midship and the forward fraines. 
To sum up the foregoing I may say, that in proportioning the 


strength of iron ships— 


prs the general scantlinge, as also the anchors and chains, 
proportioned to the displacement, i.c., to the total 


Secondly, the strength >? a girder, should be pro- 
portioned to the product of the displacement and the distance 
apart of the centre of weights of the fore and after bodies divided 
by the depth of the girder, or 

Displacement ‘x distance of centres. 





Depth. 

I now request your eutionne ati I submit what I conceive 
would be a pe spenpde hen wonty etod societies in framing 
their rules. It will —e hase » my — of view, no 

proportionin ships can ined without ascer- 
fining the dis: capes. his of course involves the fixing of 
a load line. The objections against fixing by Act of Parliament 
an arbitrary scale are patent to all, nor is rd momen that any 
of the Registration Societies are prepared to take this onus upon 


| themselves, nor is it advisable that they should dose. But 














| please bear in miad that tbe question which I am now discussing 
| applies merely to ships yet to be built, and I can hardly con- 


ceive any owner ordering, or any builder designing a ship, with- 
out forming some estimate of the ape od load line. Recently, in 
what are called “awning-deck” ships, Lioyd’s Register has 
introduced the system (which seems an excellent one) of statin 
the load line ia the Register Book. Mr. Martell, their chie 


' surveyor, has prepared some valuable tables, showing the sur- 


plus buoyancy with different degrees of fineness, and with 
different amounts of freeboard. Mr. Randell, ot the Under- 
writers’ Registry, bas read papers before this Institution upon 


| the same subject. 


Bearing these instances in mind, I venture to suggest that 


| when the plans of a ship are submitted, with a view to claseifi- 








A Fig. 3 A | 


In the same way a girder of plates made as in Fig. 9, is 


cation, the builder should furnish a shear plan, with the intended 


| draught of water and the displacement marked thereon, and at 


the same time, or subsequently, a certain number of sections 


| with the calculations of displacement, and that this displace- 


ment should be the “number ” regulating the minimum scantlings. 
In case it be objected that a Registry poem | must not accept 
mere plans, but must always certify by inspection, let me 
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point out that, considering how surveyors are now expected to 
verify every detail of scan by actual foot-rule measure- 
ment, there could be little additional trouble in measuring 
(during building) the frames, so as to see that they corresponded 
with the submitted plans. These measurements might also be 
taken on the laying down board. Further, an additional check 
is available from the register tonnage, as set forth in Mr. 
Martell’s paper. The longitudinal strength should be pro- 
i by a rule which I will explain further on. 

This submission of a load line I would make entirely optional, 
aod owners might build in the mean time to the present rules, 
if they preferred to do so, and if the said rules were still con- 
sidered safe for ordinary ships: but if the pro new basis 
were taken advantage of, I should propose:—Firstly, To state 
in the Register Book what the load fine is. Secondly, To mark 
it on both sides of the ship amidships. And, Thirdly, To state 
in the Register Book the ion of surplus buoyancy. 

Lf this were done, it must be admitted that the underwriters 
would have a far ter ion than under the present 
system. The main lines of safety in a ship, viz., the freeboard 
and « fair factor of strength, would be secured, and, compared 
with these, the present wearisome maze of details are of little 


a indeed. 
© revert to the ions of scantlings to withstand longi- 
tudinal strains, the system pursued by my firm could not well 
be ad because the surveyors of « society could hardly take 
upoa lves to verify centres of weights. Without 
doing this, however, they could, from the submitted plans, 
ascertain the centres of gravity of displacement; or, if that is 
too great a refinement, the following considerations will show 
that a fair approximation may be arrived at by simp!y maltiply- 
ing the displacement by the h and dividing by a constant. 
As I showed in the publication before referred to, if you take 
two cantilevers, A and B (Vig. 17), and suppose them to be of 


17. 
Fig (7, 
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t 
equal thickness, say thickness equal unity, then the weight of 
A is double the weight of B; but the strain on A is three times 
the strain on B. 
For if the weight of B be w, the weight of A is 2 w. 

The centre of gravity of A is § / from the point of support, 


and the centre of gravity of B is 4 / from the same point ; there- 
fore the strain affecting A is— 


B 


























DO mareree «2c we oe « Bk 
Whereas the strain affecting B on the other hand is— 
Wx pho! , 2. 


Or the strain on the one is three times the strain on the other. 
In reality the scantling required to withstand the strain would 
be more than three Gas, Fomenes the cantilever B more nearly 
hes the true form for strength. 
bis I used as an illustration of the fallacy of proportionin 
scantlings according to the product of the length, breadth, al 
depth, and though an extreme illustration, it br the question 
clearly before one’s mind. In the instance which I have given 
above, from actual ice, the co-efficients of fineness differed 
as “48 and “62, or in other words, one ship was 30 per cent. 
fuller than the other, and, in this actual example, the Eiffereace 
of strains was 56 percent. Lloyd's present regulations for ex- 
treme proportions would, however, have e a considerable 
ost, though hardly so far as even half way, in correcting 
i. 


But now (Fig. 18) take three cantilevers C, D, and E, as be- 
fore, of equal thickness, which we will call unity, (thickness 
= 1), and of the same depth a, and let us take the strains in 
terms of the length and weight. 
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In C the length is six times the depth, or / = 6 a. 
In D the length is six times the depth also; but 
In E the length is twelve times the depth, or / = 12 a. 
The downward strain or bending moment of C is— 
Moment = 64 x a X 3a = 18a’. 
But the weight— 
W = 6a X oa = 6a? and the length 4 = 64 








_ = 








therefore— . 
Moment = W x 8a => Wri! .... td 
Similarly in the cantilever D— 
Moment = Se x" x 2a = 6a* 
but— 
W= 6a X 4 _ 3,74 1b = Ge 
2 
therefore— 
Moment = W x 37 2. 
Aod io the cantilever E — 
12a Xa . 
Mowmeat = x 4a = 240° 
but— 
” 
Ww x pore ? — Ga* and = 12a 
therefore— 


Moment =-Wx4e=Wxrji... . 8. 

But W for the weight, that is to say the displacement, is 
equal to— ‘ 
length x breadth x draught 

coeflicient. ¥ 


If, therefore, we multiply this by j length we have— 
ix) x draught _ / 
coefficient 3 
P x b Xx draught 
8 x coefficient. 


square of the length, which is strictly correct. 

These three cases are like the others, very extreme ones, and 
yet we arrive at this, that if strains are i as the 
weight,or displacement multiplied by = , the error in 
the most extreme pay em 5 pee be as regards propor- 
tions of length to depth (D and E) nil, and as regards differ 
ence of fineness, only one-half of wha: it would be on the system 
at present in vogue. In reality the error would be very much 
leas indeed, and to give an example, take the two steamers 
before noticed whose displacement varied at .48 and .62, and I 
have found the error for impact strains to be nil—and for 
longitudinal strains ‘o be between 6 and 10 per cent. only. 

The proposed rule may be stated thus:—To find approxi- 
mately the strain on the stringer line or upper flange of a 
ship, regarded as a girder, multiply Lalf the displacement b 
half the length and divide by three. Then divide by the dept 
moulded, or in other words, multiply the length by the di 
placement, and divide by twelve times the depth moulded.* 

S = § displacement x j length _ Displacement x length 

3 x depth. 12 depth. 

The strength to resist this strain will depend on —. 
ment of iron in stringers, side plating, &c., and is to be calculated 
by the usual well known rules. 

In case of a ship being loaded with a poop or forecastle, 
an estimate should be made of the extra weight, and that mul- 
tiplied by the leverage, and additional strength should be pro- 
vided to withstand the extra strain. 

It is evident, that, by fixing the load line and giving a proper 
factor of strength to the the present distinction which 
Lioyd’s Register recognises of three decks, spar decks and awn- 
ing, decks would very much lose their significance. 
draught of water would be left to the reasonable option of the 
owner, and the strength of the structure would be taken on its 


merits. 
, which appeared in the first 


From Mr. G. Moorsom's pa 
volume of the Transactions of this Institution, I gather that 


his department would not object to adopt the displacement of a 
ship as the basis for register tonnage; and if this were done, 
every incentive to overloading ey be done away with ; for, 
unless owners wished to evade the very basis of their certificate 
of classification, they could have no sort of inducement to scrimp 
the freeboard. It would no longer be thought that until a ship 
was full she was not fully loaded. Deck loads would cease to 
offer much advantage. It would soon be found that more 
roomy spaces for seamen and for machinery might be accorded 
without any detriment to the freight. Extra depth, that is to 
say, additional freeboard might be given, with positively an 
economy of material. A finer entrance or an easier ron would 
not involve a ruinous extra weight. In fact, a ship would be 
designed as a ship, and not as a compromise between science and 
rules for classification. And, what I consider of the highest 
importance of all, you would not take off from the shoulders of 





* Mr. John’s estimate of 1-35th for an ordinary merchant 
steamer differs from my considerably. I understand 
| be takes the strains which come upon a ship when stationary, 
| thas CF 19 and 20); whereas I suppose a steamer steaming 

across the waves and ing the position sketched, thus 





assuming 
' (Pig. 21). It I am in error, I shall be glad to be corrected. 


In other words, the strain varies, inter alia, according to the 


P 
f cy, Oo 
/\ i 


" Fig” ‘ 


the shipowner or builder an ibility which fair] 
to be there. tis would bo coiled upon te: x his oon eed 
and, having fixed it, to stick toit, and to have the courage of bis 
own convictions. 


had fallen in 
which he (Mr. John) had dealt last year in his paper were 
classed ships. It was true he did not say that they were not 
classed shi but they included classed chips and’ 


ships, and he would say that the weakest to which he had 
referred in that paper were unclassed ships, and that the 
weakest ship of to one 


was an unclassed shi i 
of the large ocean companies. He did act mean 
unclassed eae ae ae 


what he called a conventional scale, but what that conventional! 
scale was, they had not been told. 





Mr. Richardson observed that it was proportionate to the 


tonnage. 

Mr. John said he could not see there was the least ground 
for assuming that the blow of a wave on a vessel was in pro- 
portion to the size of the vessel, but that it depended alike 


| on the relative size of the vessel, and of the wave, and varied 





greatly according to the size ofthe wave. He, therefore, con- 
sidered Mr. Richardson’s basis not sound. Mr. Ri 

had in the next place told them that he found the centre of 
gravity of the fore-body of his vessel, of the hull of the 
vessel, the cargo, and the engines and boilers, but had 
not found the seantlings, and how was it ible for him 
to find the centre of gravity of the fore-body and hull? 
Then Mr. Richardson said he had found the centre of 
gravity of the cargo, but he would have no control over the 
stowage of the vessel, or the quality or character of the 
engine and boilers. Then Mr. Richardson had told them 
there were three kinds of strains on a vessel—the transverse 
ongitudinal strain, and the side strains; but he 


them the principle on which he fixed the size of any part of 
the framing of the vessel, but had said that the bulk- 
heads were the principal means of transversely stiffening 
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vessels, though, curiously enough, sailing vessels which 
had the grearest transverse strain had no bulkheads, 
whilst steamers had. Mr. Richardson had given them the 
formula as being the displacement multiplied by the 
divided by ape times the —-, and a 3 t 
would give the strain u the apper girder. 
He pod ade that with | eyed Pick he (Mr. John) had 
given last year, an approximate formula of the displacement 
multiplied by the length, divided by 35, and the author of 
the paper said that his strain was three times as great as the 
strain given in the paper read last session. he formula 
which he (Mr. John) gave was a bending moment which was 
to be borne by the whole section of the vessel. But Mr. John 
had, in making his calculations, assumed the vessel to be in 
the position which Mr. Reed and other eminent shipbuilders 
and scientific men had with great reason taken to be the 
position of greatest strain. He would give a popular illus- 
tration, which seemed to him to apply to the present dis- 
cussion. It was like two boys, one on each end of a plank, 
which was pivoted at the middle where you had the breakin 
strain of the plank equal to the weight of the boys rultiplied 
by the distance from the fulerum. Mr. Ric son had said, 
put a little boy on one side and a big boy on the other, and take 
the breaking strain of the plank as the weight of the big boy 
multiplied by the distance, but that was not a proper basis on 
which to make the calculation, and he thought when Mr. 
Kichardson got up to lecture Register Societies upon the 
proper basis for scantlings of vessels on scientific principles 
he should be a little more careful to be sound in his own 
scientific deductions. 

Mr. Jordan said that it was a subject that demanded their 
best consideration. They had heard read a very able paper 
by Mr. Richardson, but it was a subject upon which he could 
not well enter, considering his position as surveyor to one of 
the Register Societies. He migh@ say that he supported Mr. 
Richard 
taken with reference to the displacement of vessels being 
used as a means of determining their scantlings, and that it 
was a point which demanded and should receive the careful 
attention of the committees of the Register Societies. He 
disagreed entirely with the opinion which had been ex- 
pressed by Mr. John upon that point. 

Mr. Lamport considered that great misapprehension ex- 
isted with reference to the alteration in the stern of a ship 
from the movements and influence of waves. The meeting 
had heard a great deal as to the effect produced on ships by 
the impact of waves; but when that phrase was used the 
fact was overlooked that the motive power or influence of a 
wave travelling along was always upright, and the true 
representation of the influence of a wave at sea was the same 
as when you got a quantity of air under a carpet which 
caused ripples to run along although the surface was not 
changed. The impact of a wave upon a ship depended en- 
tirely on the influence of the sea in catching the crest of the 
wave and forcing it out of its ordinary position. On a 
voyage round the world he had observed that ordinary waves 
had little influence in straining the structure of a ship. 
With reference to the fixing ofa load line, although Mr. 
Richardson would, like Mr. Norwood, leave it optional to 
the shipowner, he (Mr. Lamport) thought that would only 
lead to delusion; and one of the difficulties which Mr. 
Plimsoll had got hold of with reference to overloading of 
ships, and one of the delusions as to the unseaworthiness of 
ships, was owing to an unsuspected cause, viz.,that of late 
years the application of hydraulic preesure to cargoes of 
ships had been such that what were formerly measured 
goods were now really and truly dead weight; the result of 
which wasthat a shipowner could not fill bis ship with an 
ordinary outward cargo because it was too heavy, and unless 
he got a lot of hat boxes, which formed measurement cargo, 
and not dead weight, he had not the power to send out a fair 
paying cargo in his vessel. That consideration ought to be 
taken into account. Mr. Richardson had spoken about the 
effect of bulkheads in resisting the transverse strain, by 
which he supposed him to mean the strain of the torsion re- 
sisting the tendency of the ship to twist. 

Mr. Richardeon said he did not mean exactly that. 

Mr. Lamport considered that at all events there was a 
strain of torsion upon the ship. He would venture to say 
that a ship with a few bulkheads in her was subject toa 
dangerous strain from the position and mode of fastening 
those bulkheads. When people imagined that bulkheads 
were an unmixed good, he thought they were creating a 
means of unsuspected danger. As to the proportion of 
stringers fore and aft, the author of the paper had over- 
looked the fact that the strain upon a ship was not wholly 
due to the shifting position of the water-borne portions. In 
the foremost part of a ship, all the stringers and the deck 
had to resist the strain arising from the cable when at anchor, 
and to support a variety of things in the foremost part of the 
vessel, which would not be water-borne. As regarded the 
after end of the ship, there was the action of the propeller, 
which was very destructive, and if the stringers and all the 
proportionate parts were not strong enough to meet those 
strains, but were fined off, the ship would ultimately suffer 
much. 

Mr. Martell said that as he, together with Mr. John, re- 
presented a Register Society, and Mr. Richardson had come 
there to correct them, he could only express his surprise to 
hear Mr. Richardson state, as a practical man, that it would 
be a wise thing instead of extending the stringers fore and 
aft, to fine them away or leave them out altogether, irre- 
spective of any theory that was quite contrary toany kind of 
practice whatever. There were many owners of iron ships 

resent, and they well knew that the ends of ships, particu- 
arly sailing ships, require a certain amount of rigidity. You 
pe only reduce the rigidity of the plating to a very small 
ectent. and it had been found that that had been overdone. 
He had known of ships arriving in India with a considerab'y 
damages :arg », owing to the panting of the shipin the water 
causing compression and extension, the cons« quence of which 
had been that the beams were torn away. He had also seen 
instances where ships had come into port with their beams 





son to a very great extent in the views which he had | 


merely suspended on the battens, and all the rivets sheared 
off entirely from this i 



















































that you required a annual dinner of the Institution 
certain amount of rigidity, and that must be wee tel 
| eotaat beatae Let the out with bea Rooms on Saturday” last, the Predent, Mr. ‘Thos. 
and cru What did they find among scientific ineluded the guests: H.-H the Prince of Wales, 
baller whe wonted to devieto Soom the rules laid down by | kG. K.P, KT, &e. (honorary member), H.8.H the Duke 
Register Societies? In the first place their groat aim was | of Teck G.C.B.. the Hon. the Earl of Malmesbury 
to save material. All that was done was to reduce the| gop (Lord Pri doch, tis Gowetan Daas Bucking- 
seantlings to half or « quarter till they got down toa size | ham, the Most, Noble the wis of ie KP, 
they knew nothing about, and as to which they were not | the ‘Most Noble the Marquis of MP., The Right 
governed y Ae rules; the result being that they had &/ tion. the Karl of Aberdeen, the Hom. the Barl of Kes 
vessel like the steamer Mary, which, when she encountered berley, The Hoa, Lord Sole Post- 
the first sea, was positively broken bodily in half. He knew | nesses, the Right Hom yn gy Bae Po 
that Mr. Richardson was aware that that was a very usual | Lennox, M.P. (First Com. of Works Maj.-Gen. Lord Alfred 
practice, and, if he might be permitted to say so, it was one | Paget, the Right Hon. Lord Cniviier off Oulnesn the Bigh 
that had been ado: in his establishment. He knew his Hon. Lord Redesdale, the Right Hon. Lord Hou ’ 
establishment well. rey pees Pip we ere element in 4/ the Hon. my F. O. Liddell, C., the eo 
Register Society was, that it a guarantee to the ship- Spencer Walp MP., QC PRS. the Ri Sir 
owner that he would get what he contracted for. The eur-| Charles B. < 3 (President of — 
veyors to the society had the greatest difficulty in ascertain- Trade) ht Ade Sir Stafford H. Northoote. aed 


ing that the scantlings of a ship were up to the mark, and 
he thought that one great element of the of the 
societies, was that the shipowner got the quantity of iron in 
his ship for which ral gee 

Mr. W. W. Rundell stated that he had arrived at an age 
when he could indulge in retrospect as well as ’ 


Bart., MD., F.R.S. (President of Coll 
Probably the discussion had reminded the meeting of the ~ 


of Physicians), Admiral Alexander Milne, G.C.B., Maj.- 
Gen. bir Hom, ; : iral Si 
celebrated paper war between Dr. Scoresby and the present Tarleton, ROB, BeeGer oe” Ps a = a w = 
Sir George Airey, as to the im of sea waves. That eminent | R.A, Sir Charles Wheatstone, F.B.S., (hon. member) Lieut. 
mathematician had described the impact of a wave a8 ®| Col, Tecsdale, C.B.. RA. Vieb Admins Octlinene CB . 
washy influence, whereas Dr. Scoresby, who had been to sea| W. H. Smith, M.P. (Financial Secretary to the Treas ) 
and met with waves, knew that it was something | Mr. I. Lowthian Bell, M. Inst. C.K. (Pree Seow’ and Sel 
different. He considered that if Dr. osseshy was here he | Institute) Mr. F. Le Gros Clark, F.R.S. (Pres. College Sur- 
would tell them what Mr. Richardson had told them, that the | geons) the Rev. J. Langton Clarke, M.A., Mr. Evans, F.R.S 
aget of a wave on a large and small vessel were really two | Assoc. Inst. (.E. (Pres. Geol. Soc.) Mr. Theodore Martin. 
different things. Now for the prospect. He thought he | Professor Owen, F.R.S., Dr. P B.S. (hon member.) ° 
| could see the tendency of things ahead, and what they were| The following members and associates arranged in order 
|coming to. He was not exactly prophetical, but it was a | of seniority in the Institution likewise at : Mesere. 
ewrqpa” J to which he was going to allude. If they went | Joseph Mitchell Bidder (Past President), Harrison (President 

| back to the yeer 1834, when Lloyd's Register was first formed, | sir John Hawkshaw, F.R.8. (Past President ), Manby, F.2.8. 
| the books that immediately preceded Lioyd’s Register gave a ; Ade Fons 
| load draught of ships for the information, of underwriters, 
and the foreign registers generally now did the same. It was 
essential to the underwriters to know how deeply a ship 
ought to be laden. Something of the same sort s-emed to be 
coming again. We should have a register by-and-bye, not 
for 100s, 9Ua, or 80%, but for load draught, saying that such 
and such vessel should be 30 per cent., cnother B1, anotber 
82, and another 33, and really the registration would be the 





Hon. Secretary), Charles Hutton Gre; (Past President), 
g: F. White, Hawksley (Past President). Dr. Pole, F.R.8. 
neon aye of Council) Bateman, F.R.8. ( Vice-President), Sir 

oseph Whitworth, Bart.. F. RS. (Member of Council), W. 
Evill, Lieut-General Sir L. Summons, K.C.B., Abernethy, 

Member of Council), J. O. Butler, McConnell, W. H. 

low, F.R.8, (Vice-President), Woods (Member of Counci 
EF erp 7 mh ee H. J. ie, Sir Jobn e 

o . D. Martin 1 ° - 
percentage of buoyancy that was to be left when the vessel t p> y eae ee - tory “el fae 
was loaded. He was not going to upbraid Mr. Richardson | of Council), Hunt, C.B., Kennedy, Cowper, James Forrest 
for coming so far to ventilate his views, for none of them Secretary), Brunlees (Member of Couneil) Higinbotham 
could have listened to what he had said without receiving me pm i Marcoartu, Dr. Siemens. - BP (Member of 
information and instruction, although they might not have | Council), Drew, Hedger, Cochrane, W. B. Scott, Bramwel! 
agreed Rep the whole of the propositions which he had| F.8.S, (Member of neil), Kitson, Sir Charles Hartley, 
enunciated in his paper. Chappé, Shand, Ki , W.H. Barry Preece, 

The Chairman expressed the great pleasure it had afforded | B ppé Lee Thonn deen Ems ad May, 
him to hear a gentleman of so much practical experience | Hollingsworth, Price Williams, Ormiston Paddon, H. A’ 
give his best views of the mode in which he, asa i Hunt, jun, Heather Bigg, W. H. Mills, Samuda, M.P., 
man, had been in the habit of building and calculating ships, | Waddington, RK. 0. White i. C. Rapier, William Bell, E. A. 
and as they knew a great many of his vem were very good | Jeffreys, Carbutt, Henry Robinson Shoolbred, R. B. Bell 
ones, it was to be hoped that that would bear testimony to| R. §. Fraser, C. Lucas, 7. A. McConnochie (Head Associate 
the accuracy of his calculations. In a long ship there would | of Council), Mappin, Allport, Okes, Young, Coghlan, F. W. 
be a great increase of scantling in the middle, which neces- | Webb, H. Pod Grierson, E. Wilson ‘Major Batemen- 
sarily involved a considerable diminution in other Champain, R.E. (Associate of Council), W. B. Lewis, Leeman 
There were parts of a ship that were sometimes foolishly | M.P., Col. Pasley, R.E. (Associate of Couneil), H. W. Davie, 
weak, and he agreed that in providing for the strains upon | T, Brassey, M.P., J. Thewlis Johnson Marley W. Donald. 
the stern of aship he had been compelled or to} son, Hartree, Prosser, 8. W. Sohnece, James Livesey, W. 

ude of | Low, T. D. Roberts, J. W. Barry, Faviell, Mr. Sheriff Shaw, 
«| Longsdon, Brotherhood, H. 8. Ellis, Hartley Farmer, Nidd 
Smith, W. Adams, A. Carpmael, H. KE. Jones, F. Chariton, 
Knowles, Pease, M.P., Prof. Joseph Prestwich, F.R.8., R. 
Vigers, G. J. \ John Gywnne, R. Jones, Carl Sie- 
mens, T. M. Rickman, Tomlinson, Reade, J. Church, jun., 
Halpin, Kierzkowski, W. H. Maudslay, Cleghorn, Col, Sir 
J. M. Hogg, M.P., Silber, Aitken, Leedham White, Wise, 
Thorow, » Deacon, A. D. Lewis, Speck, Stockwell, 
Woodall, Darwin, F. M. Pratt, Field, W. J. Fraser, Mair 
Crowe, B. Walker, Col. Crossman, R.E., J. E. Lowe, John 
Penn, jun, Major-General Scott, C.B., T. Ashbury, Sir Har- 
court Johnstone, Bart., M.P., C. M. Palmer, P., G. M. 
Stewart, J. Ashworth, 5. Cutler, W. King, G. Spencer, Sutter, 
Kennett Bayley, Kyles, C, RB. Fenwick, Finding 4 Harrison, 
W. H. Martin, Copperthwaite, Swindells, W. J. Brown, 
C. E. Daniel, J. Hart, H. P. Holt, L. W. Paynter, Hammond, 
Hawthorn Kitson, Caulfeild, Eaton, Reed, and Wright. 

On the tables were some splendid silver vases and racing 
trophies, lent for the occasion Mesers. Hancocks and Co., 
the well-known jewellers of ton-street, Bond-street. 
Grace having been said by the Rev. J. Langton Clarke, Mr. 

i the President, proposed the first toast in the 
following terms :—I nse, with the greatest pleasur¢, for the 
pornese of eens to you « toast, “The Health of our 
Rogichmen with the deepest feclinge ef layclty ead pride, 

nglishmen with the deepest loyalty ide. 
That loyalty is not likely to be ate pn when Her 
Majesty has so recently given us fresh cause for affection and 
respect, by allowing us an insight into the pure and noble 
home-life which she shared, for, alas! too brief a period, with 
her illustrious consort. The example set before us in that 
record, is one by which every household may profit: sim- 
plicity, truth, loving kindness, a strenuous saerifice of self to 
subjects. 


increase the scantlings on account of the great multit 

local strains whi@h came upon the ship from her peller 
There was a great chance of making the bow of a ship too 
thin, because while other parts of a ship were ally 
round, that portion was generally dead flat. It, ore, 
required totally different treatment. He thought the reader 
of the paper was just as likely as other shipowners to 
strengthen his ship at the stern on account of the propeller 
and to strengthen the bow on —s - flatness, not- 
withstanding his theory that a parabolic line represents 
truly and spesseinatit the diminution in general strength. 

Mr. Richardson in reply, said that Mr. John in his re- 
marks had simply misunderstood him, and the calculations 
were given in detail in his paper which could be checked. 
As to what Mr. John had said about two boys balancing 
themselves on a plank, he considered that was not worthy of 
observation. On the main question he would ask if you were 
designing a ship, and if you were establishing by a very 
infiuential society hard and fast rules for scantli on what 
basis was that to be ? nS ee ee 
to bear some internal pressure. you were to make it in 
the form of a globe you would have the largest capacity, the 
greatest strength, with the least material and the most per- 
fect form. If that vessel were made in the form of a cube 
instead of a globe, a greater strain would be on the sides. 
He considered that the strength of a ship should be in pro- 
portion to the strains on the ship. 

The Chairman asked Mr. Ri seriously to consider 
whether the girth amidships was not the great element in the 
strengthening of the ship. 

Mr, Martell observed that that was the basis of Lioyd’s 


rule. 
The Chairman was glad to hear that was the case. 








Raisine THe DunpHate Castix.—This veesel, having 
caught fire in the West India Docks last week, was scuttled. 
The task of raising her again was successfully accomplished 

»n Tuesday, by the simple process of slinging over her fore- 
castle two of Hayward Tyler's self-contamed steam pumps, 
which work in any position without fixing, and require only 
to be supplied with steam by # flexible pipe from the boiler of 
a steamboat moored alongside. After some hours of steady 
pumping at the estimated rate of 200 tons of water per hour, 
the leaks were overcome, and the vessel floated. She is towed 
into Fletcher's dock, at Limehouse, for repairs. — Times, 


of duty, a a care for the welfare of her 
It is with these t we must always associate her 
name; and I now ask you to join me, with true English 
feeling, in ing to the toast “ The Heal 
Most Gracious Majesty the Queen ;” and long may she con- 
tinue to reign over us, and to live in the sunshine of a 
nation’s love. 

After an enthusiastic response the President again rose and 
said :—The toast which I now have the pleasure to propose to 
you is one which is always received at these our annual gather- 
ings with the greatest enthusiasm. I need hardly say it, the 
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toast is, “ His Royal Highness the Prince of Wales.” This In- | 
stitution feels it a great honour to have the name of His Kogal | 
Higamess enrolled on its books as an honorary member. | 
And we feel proud that he has for this, the second time, | 
honoured us with his at this our annaal dinner ; and | 
we thank His Royal ness fur the interest he has taken | 
in everything relating to ing works. I give you with 
the oe pleasure, the toast, “ The Health of their Royal | 
Highnosses the Prince and Princess qf Wales and the rest | 
of the Roya! Family,” coupled with the name of His Royal | 
Highness the Prince of Wales. 

iis Royal Highness the Prince of Wales, ia responding to 
the toast, said:—I beg to thank you most cordially for the 
way in which this toast has been proposed by you, sir, and | 
for the cordial manner in which you have all received it. | 
The President of this Institution has mentioned my name as | 
being enrolied anong the honorary members of the [natitution | 
of Civil Engineers, and I assure you that | consider ita very | 
high hoaour and privilege to be associated with such an In- 
stitution and with such mon as compose it. I must confess | 
that I have bat little claim to being a civil enginser. Tue 
only possible claim I might have would be that I was the 
last person who worked at the Victorias bridge, Montreal, in 
driving im the last rivet. Gentlemen, [ cousider it a high | 
honour to belong to an Institution which is composed of 
men wine render such invaluable service to thew country, 
men whoexecute works which are the ablest, the most orna- | 
mental, and the most scientific that exist, and which are in these | 
days, aod to our own country especia'ly, an absolute neces- | 
sity. Where would be our wonderful bridges, our docks, | 
our harbours, railways, tuonels, quays—I might go through 
& long list—were it not for the civil engineers? The 
names of Brunel, Stephenson, and others are well known to | 
you, and it is needless for me to mention them. They are | 
now passed from among us, and I hold it a high privilege 
to have known them. Of the gentlemen whom | see around 
me, and who uphold so highly the honour of the profession | 
of civil engineers, it would be unbecoming in me on the pre- | 
sent occasion to say anything, as they are so well known to | 
_ all. I thank you again tor the kind way in which you 

ve received me this evening, and for the cordial manner | 
im which this toast has been honoured. | 

Tae President.—The toast | have now to propose to you is 
one which has the greatest interest for every Englishman, 
aod I believe that we may rely on the discipline and | 
efficiemey of those services being fully maintained by the 
authorities responsible for the different branches. It is | 
“ The Army, the Navy, and the Auxiliary Forces,” coupled | 
with the names of ut.-General Sic Lintorn Simmons, 
K.C.B., R.E., and the Right Honourabie the First Lord of the 
Admiralty. 

Lieutenant-General Sir Lintorn Simmons, K.C.B., R.E., in | 
a ee | for the army, said a question had arisen as to | 
whether the army was at present in a condition to maintain | 
the character and reputation of the country. When a} 
general officer holding one of the highest and most im- | 
portant commands in the country had thought it his duty io 
the House of Lords to cali attention to the fact that a very | 
large proportion of the ranks were filled with youths who 
were not fit for service—when that statement, made in the 
presence of the Commander-in-Chief, was not only not con- 
tradicted, but was confirmed by him, and when it was con- | 
sidered with what facilities armies were brought into the | 
field and wars fought to an end in these days, there might 
well be some apprehension lest our small army when calcu- 
lated updn its real strength might disappoint those whose 
confidence it now enjoyed. A small war like that on the 
Gold Coast in which a few hundred soldiers came in contact 
with the enemy might seem to prove that the strength of the 
army was as good as ever; but when there was an absolute 
inalulity on the part of many soldiers to sustain the fatigues 
and ips of war, and an absence of reserves, and of an 
organisation to bring them together, it was calcalated to 
exercise a somewhat dispiriting effect. It was only to be 
hoped that those who had the responsibility of the organisa- 
tion and administration of the military forces of the country 
might see their way to improve it, and he had not the 
slightest doubt that it could be improved in such a manner 
that if called upon for active service it might continue to de- 
= the high opinion which that company had expressed 
of it 

The Right Hon. G. Ward Hunt, M.P., First Lord of the | 
Admiralty, who responded for the navy, said :—May it please | 
ee Highness, Mr. President, my lords, and gentiemen, | 

rise in obedience to the cali of the chair to return thanks for 
that part of the toast which relates to the navy. I feel on | 
this occasion that the sister service has a grea! aivantage, | 





because it has been represented by a gallant officer who has | 
been a man of war from his youth. appear before you as} 
one who has only very recently been connected with the navy, 
and | feel great diffi in returning thanks on behalf of 
that part of the service in the presence of many gallant naval 
officers of great distinction whom I see around this table. 
Bat I can assure you that I feel very proud to have to return 
thanks for that service. The great qualities which have long 
distinguished our navy, I believe, are no whit inferior in the 
present day to what they have been in days of yore. But in 
these “ ave by of peace” we do not look for those_great 
exploite which have immortalised the navy in the history of 
our country. It is impossible in such days as these that we 
should be able to realise our expectations under that head; 
but what has struck me much since I have been called upon 
to preside over the service is the tact, discretion, and 
j t which have been evinced by the officers of the navy 
in all parts of the globe. It is impossible to exaggerate the 
delicate positions in which they are frequently placed. They 
have to contend with the half-veiled jealousies of i 
nations, they have to deal with the delicate susceptibilities of 
rising colonies, they have to meet the influence of half- 
civilised races in all parts of the globe, and I think, consider- 
ing the very difficult circumstances in which not only our flag 
» but very often our young officers are placed, it s 
quite extraordinary to think how very seldom it is that there 





is any act on their part which we are to dis- 
approve and much legs to disavow. When I to these 
qualities of judgment and diseretion I would not at all lead 
yu to suppose that those qualities of courage and intrepidity 
which have often been the theme on these occasions are not 
also the attributes of the present day. It has fallen to my 


| lot im the last few months to be concerned with the organisa- 


tion of an expedition which will call forth all the most heroic 
qualities of those who are to take part in it, viz., the Arctic 
expedition. When I say that the volunteers amongst our 
officers for that —— were 89 numerous that we could 
almost twice over have manned two ships with officers them- 
selves, I think we may feel satisfied that the spirit of maritime 
enterprise is not defunct in the service to which I have the 
honour to be connected. We are forth that force 
not to encounter the perils of war, but ps the ater 
rils of the rigours of aan inclement climate aod unknown 
angers, which we sitting around this table are perha 
hardly able to appreciate. Se is i to think that in 
these days of almost sybaritist luxury officers of the nary 
have thought it almost a grievance that they were not selected 
to join this expedition, which will call forth all their powers 
of endurance and all the best qualities of human nature ; and 
I think that the country may be very well satisfied to think 
that the old heroic qualities of our naval officers still live, and 
are likely to add r renown to the couotry. I thank 
you most sincerely for the honour yoa have done the service. 

The following toasts were then proposed by the i 
and responded to: “ Our Visitors” by His Serene Highness 
the Prince of Teck ; “Her Majesty's Ministers,” by the Earl 
of Malmsbury ; “The House of Lords and Commons,” re- 
sponded to respectively by the Duke of Buckingham and the 
Chancellor of the Exchequer, after which Lord Houghton 
then proposed “ Prosperity to the Institution of Civil En- 
gineers,” coupled with the name of the President. His lord- 
ship said he hai suggested to his mind a discrepancy between 
the profession of the civil engineers and another profession 
in which he had served for the greater portion of his life, that 
of the Parhamentary engineers. He would not flatter the 
former by telling them that they were more able, more in- 
tellectua!, or more disinterested than the latter, but, generally 
speaking, they had certainly shown greater skill, accuracy, 
and solidity in construction. As regarded the literary en- 
gineers they had to deal with poetry, fancy, wit, and imagi- 
nation, and he was afraid they did not like submitting to t 
kind of free, open criticism which was not objected to in the 
case of civil engineers. Civil engineers had to deal simply 
with facts, and were not allowed to deceive either themselves 
or others. In conclusion, the noble lord observed that the 
President afforded in his own person an illustration of the 
fact that, place the merit of invention as high as you might, 
there was something above it, namely, moral character. 

The Chairman, in responding, after observing that he feit 
proud of the Institution and of those who had during the 
last half century been associated with it, went on tosay that 
that was a jubilee year—the year of the openiag of the first 
railway ever constructed, the Stockton and Darlington line, 
the traffic of which was, perhaps, for the mileage the lar 
in the world, the prea Dene amouuting to no less than 
12 millions of tonsa year. He then gave some details con- 
nected with the life of George Stephenson, with whom he 
was, he said, intimately associated in his early years, inclad- 
ing a visit to the village of Gillingworth in which he ac- 
companied the Jeceased, who shook hands with his old miaing 
friends and companions, the men and women among whom 
he had spent bis early years. On that occasion, he said, he 
had pointed out to him the room where George Stephenson 
spent his time, after the labours of the day were over, in 
mending watches for the pitmen in order that he might be 
able to give to his son Robert the education of which he had 
so much felt the wantin his own case; and he concluded by 
remarking that George Stephenson was a splendid specimen 
of nature's noblemen. 

The company then separated. 

FOREIGN AND COLONIAL NOTES, 

Belgian Coal Imports.—The imports of coal into Belgium 
in 1874 amounted to 458,282 tons. This total was 213,554 
tons below the corresponding figures for 1873, but 247,000 
tons in excess of those for 1872. In last year's total of 
458,282 tons, English coal figured for 243,561 tons. 

A Crimean Railway.—A line has been opened from 
Sevastopol to Simpheropol. 


M. de Lesseps and the Russians.—M. de Lesseps appears 
to have met with arebuff at St. Petersburg. The enter- 


| prising Frenchman recently addressed a long letter to the 


Czar with reference to his great project for a Central Asian 
railway. The communication was referred to a special com- 
mission, including several of the Czar’s ministers and 
General Kauffman; and the commissioners decided almost 
unanimously that M. de Lesseps’ project must be regarded as 
impracticable. 


American Iron and Steel.—A committee of the American 
Society of Civil Engineers has appeared before the Com- 
mittee on ——— ions of the House of Representatives 
and has urged the committee to make provision for testing, 
under the patronage of the United States Government, the 
strength of American iron and steel. Professor Thurston of 
the Naval Academy, Capt. Eads, engi of the Great St. 
Louis bridge, and other members of the committee of en- 
gineers, recommended the 
ee memes —— = —— of American iron and 
stee superior y of which may be demonstrated, 
they believe, by jab means. : 

Canadian Pacific Railway.—On the eastern section of the 
Canadian Pacific Rail 


N with a branch Arthar, 1197 miles, or 


with a branch to Red Rock on Nepigon Bay, a point acces-’ 
sible to steamers, 1152 miles. The second mesh @ 
of Lake Nepigon with a branch to Red 


to the south 
1018 miles. 


appointment of a commission to! 


three routes have been reported to! 
be practicable. The pew to the north of Lake 
to Pri 





The third passes to the south of Lake Nepigon, and touches 


Lake Superior at Prince Arthur, 1102 

Philadelphia and Reading Coal and Iron Company.—Tho 
sa Me Ope | this omens comprises 100,000 scree of coal 
lands. The production of the lands owned and controlle4 
by the y was 3,006,774 tons in 1874, against 3,215,276 
tons in 1873. The preseat productive power of the com- 
pany’s estate is estimated at 5,100,000 tons of coal annually. 

American Industry.—At Danville, lvania, all the 
iron milis and farnaces are in full blast for the first time in 
eight months. The Wason Car Manufacturing Company at 
Springfield, Massachusetts, is tolerably full of orders, ana is 
employing about 400 men. The Harrisburg Car Works hav- 
secured a car-building contract, which will keep about 30) 
men employed until April. 

The San Francisco Mail Service —An effort is being made 


P* | to revive the San Francisco mail service. Thus the Post- 


masters-General of New South Wales and New Zealand have 
issued formal invitations for tenders for the conveyance ot 
mails between those colonies and San Francisco, once each 
way every four weeks. The period of the covtract is not to 
exceed eight years from the actual commencement of the 
service. 


Rolling Stock on the Philadelphia and Reading Railroad. 
— The Puiladelphia and Reading Railroad Company now owns 
406 locomotives, of which 350 are first-class engines, 47 
second-class, and 2 third-class. The company further owns 
15,073 coal cars, 3819 freight cars, and 279 passenger cars. 
Coal traffic is the mainstay of the Philadelphia and Reading. 


The Port of Marseilles.—Works for the improvement of 
the port of Marseilles, inclading the development of the quays 
and the completion of certain docks, are to bo commenced at 
once. 


The Suez Canal.—Lt appears that ia the first ten days of 
March the number of saps which passed through the Suez 
Canal was 67. The transit revenue colleeted by the Suez 
Canal Company in the same period was 45,000/. in round 
figures. At this rate the company has now an income of 
135,0001. per month. 


Riilway Extension in South Australia —The vecessity of 
railway estensiou in the north of South Australia is attract- 
ing just now considerable attention. An association has been 
furmed to urge forward railway development in the colony in 
various directions. 


Omnibuses in Paris.—The annual report of the Paris 
Omnibus Company states that the company has 32 lines, 
served by 665 omnibuses and 8118 horses. The number o! 
passengers carried last year was 127,734,422, or nearly 
20,000,000 more than in 1873. The most productive line 1s 
naturally that from the Madeline to the Bastille. The com- 
pany paid 4030/, last year in compensation for accidents. 


Coal on the Lehigh Valiey—The movement of anthracite 
coal last year over the Lehigh Valley Kailroad amounted to 
4,150,660 tons, as compared with 4,141,340 tons in 1573, 
showing an increase last year of 6320 tons. The movement 
of bituminous coal over the road last year was 20,602 tons, 
against 28,026 tons in 1873, showing a decrease last year of 
144 toms. Lhe general rezult was thus an increase of 
4916 tons in the coal traffic of the road last year. 


The Sakaria.— he Porte has granted the requisite powers 
to acompany for making the Sakaria river in Asia Minor 
navigable for ships. The company in question has been ap- 
plying for a firmaa for fifteen years past. 


American Locomotives.—The Baldwin Locomotive Works, 
Philadelphia, are executing an order from Brazil for 16 firet- 
class locomotives. An order has also been received for six 
more engines from Western South America. The Grant, 
Rogers, and Danforth Locomotive Works at Paterson, New 
Jersey, have resumed operations. 


Lake Ellesmere.—The contractor for opening Lake Elles- 
mere in the province of Ohrist Church, New Zealand, has 
accomplished his task. He sacceeded six or seven times in, 
opening a course which was afterwards blocked up by heavy 
surf occasioned by south-west gales. The water of the lake 
had, however, at the last dates from the province obtained 
the mastery, and was running out into the sea, defying the 
strength of the surf. 


English Iron in the United States.—Last year no English 
railroad iron was brought into the United States, except on 
the Pacific coast. Some Bessemer steel rails were also im- 
ported under the name of iron. In 1873, English rails de- 
clined in the United States from 73 dols. to 58 dols. per ton. 
In December, 1874, they had sunk to 49 dols. or 50 dols. 


Canadian Telegraphy.—Iin the course of last year the 
Canadian Dominion relegraph Company erected 517 miles 
of pole line. This addition brings up the total pole mileage 
to 8102 miles, with 5807 miles o —_ and 305 offices. The 
general manager a further extension of the com- 
pany’s lines in the course of 1875 in the provinces of Ontario 
and Quebec; should the recommendations of the manager 
be fully carried out, they will involve an outlay of about 
100,000 dols. The operations of the company have been 
hitherto provinces of Quebec and Ontario ; 
should the company succeed in forming a through cable 
connexion and Europe, vid the maritime 
i a valuable new field for the operations of the un- 
certaking will have been secured. The government of the 
Dominion of Canada is about to build a line of telegraph 
through British Columbia; the line will form the british 
Columbian section of the Canadian Pacific telegraph 
Steel Rails in the United Statcs.—The demand i 
for steel rails at the Sebofield Kling Mi i 
is 
iderable quantities 
are being collected at New York by the Erie 
Railway Company with a view to improvement of its 
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PULLMAN CARS. 


In the year 1859 Mr. Pullman constructed the 
first of the cars which have since made the name 
of Pullman world-famed, and this car was placed in 
service on the Chicago and Alton Railway, a line 
extending from Chicago to St. Louis, some 280 miles 
in length. Previous to this time sleeping cars had 
been in use, to a limited extent, upon several 
American railways, but they were for the most 
part crude in their arrangements, and ill adapted for 
meeting the requirements of fatiguing journeys. 
The introduction of the new carriage, so superior 
in all its arrangements to anything previously in 
use, met with much favour from the railway public, 
and was followed almost immediately by the construc- 
tion of others embodying still greater attractions, and 
in 1864 so general had become their popularity that 
the present ‘‘ Pullman Palace Car Company” was 
organised. This company has since prosecuted the 
business of providing ‘* sleeping,” ‘‘ drawing-room,” 
and ‘‘ dining” cars with such success that at this 
time their cars are in general use upon every im- 
portant line in America, the company’s contracts 
embracing over 30,000 miles of railway, and neces- 
sitating the use of over 800 cars. The great advan- 
tages which these cars and their system of operation 
afforded to travellers had, in very many instances, 
attracted the favourable attention of English tourists 
in America, but it was not until 1873 that any 
effort was made towards their introduction upon 
European lines, 

Just previously to that time, however, Mr. James 
Allport, the able general manager of the Midland 
Company, having had occasion during a visit to the 
United States to perform a journey of some 
6000 miles in a Pullman car, was so favourably im- 
pressed with the merits of the system that he 
determined upon introducing the cars upon the Mid- 
land Company's lines. ‘The first train has now been 
in operation upon that railway about ten months, 
and the cars composing it form the oe soee of the 
illustrations we this week publish, Following the 
example of the Midland, the Alta Italia and other 
companies forming the railway system of Italy, have 
contracted with the Pullman Company for the 
immediate introduction of the cars there. 

When rather more than a year ago we gave (ride 
page 162 of our seventeenth volume) a general 
account of the Pullman cars then just placed upon 
the Midland Railway, the regular running of these 
cars had not even commenced, and varied opinions 
were held as to the manner in which these vehicles 
were likely to be regarded by the travelling public. 
A train made up wholly of carriages constructed on 
the double-bogie system, and including Pullman 
‘« drawing-room” and “sleeping” cars, has now, how- 
ever, as we have said, been running regularly between 
London and Bradford for ten months, and the results 
have been so satisfactory that the Midland Company 
are now largely extending their stock of double- 
bogie carriages, and on the Ist a service of such car- 
riages was commenced between London and Liver- 
pool. Altogether the Midland Company have now 
68 double-bogie carriages either on their line or in 
course of construction, and of these 36 are real 
Pullman cars, 25 being drawing-room cars and 1] 
sleeping cars. The remainder of the double-bogie 
stock includes first and third class carriages. 

It is not our intention in the present article to 
enter into any discussion of the relative advantages 
and disadvantages of rolling stock constructed on 
the ordinary and the double-bogie or American 
system ; but we propose to describe in some detail 
two of the principal types of Pullman car introduced 
upon the Midland Railway, namely, a drawing-room 
car specially intended for day service, and a sleeping 
car, Of each of these cars we this week give a two- 
page engraving, while we also give on pages 264 
and 265, views of various constructive details. In 
external dimensions and general construction the 
two cars illustrated are identical, the difference 
consisting in the internal arrangements. Each car 
is 58 ft. long over end platforms, or 51 ft. 6in. long 
over the body, while the width is 9 ft. over mould- 
ings, or 8 ft. 9 in. outside the body proper, the width 
inside being 8 ft. 2in., and the height inside at the 
centre 8ft. 64in. The width of the cars on the 
Midland Railway is, we may mention, considerably 
less than that of the Pullman cars in use in the 
United States, on lines of the same gauge. Each 
car is mounted on two four-wheeled trucks placed 
at a distance of 39ft. apart from centre to centre, 
and each having a wheel base of 6 ft. 





The general arrangement of the body framing will 
be best understood or pata to the right- 
half of Fig. 1 on each of our two-page sheets, and 
to Figs. 1, 2, 3, and 4, on page 265. From the 
latter views it will be seen that the floor framing 
consists of four longitudinal timbers besides the sole- 
bars; these longitudinals and the sole-bars being con- 
nected at short intervals by transverse timbers, and 
resistance to oblique strains being given by a double 
flooring, the planking of which is laid diagonally. 
The sole-bars are strengthened by truss-rods as 
shown, and at four points between the bogie centres 
there are also transverse bearers stiffened by double 
truss-rods as shown in the views just mentioned. 
The side framing of the bodies is shown by Figs. 1 
of our two-page engravings. From these it will be 
seen that between the bogie centres the sole bars 
are strengthened not only by the truss-rods already 
mentioned, but also by diagonal timbers and strain- 
ing beams, which form a regular truss beneath the 
windows. Besides this, a tie-rod or counter-brace 
extends along each side under the windows, this tie- 
rod bearing upon cast-iron struts, fixed on the sole 
bars in a line with the bogie centres, and then ex- 
tending obliquely down through the soles so as to 
give support to the ends of the carriage, and keep 
all parts of the trussed framing well up to their 
work. It will be seen from what we have said that 
the floor combined with the trussed sole bars and 
body framing beneath the windows, really consti- 
tutes a kind of girder of » section, and constitutes 
a structure possessing great powers of resistance to 
either compressive or transverse strains, 

The upper part of the body framing consists of 
vertical pillars of apparently light section, a num- 


ber of these pillars being, however, strengthened by | 


wrought-iron rods, extending through them from 
top to bottom as shown by dotted lines in Fig. 1 
on our two-page engraving of the sleeping cars. An 
appearance of great lightness is thus obtained without 
a sacrifice of strength. ‘The roof is so formed, as 
shown in the transverse section, that the central 
portion of each caris considerably higher than therest, 
and coavoid the necessity of carrying roof sticks across 
this raised part, T-iron is largely used in the roof 
framing, the T-iron roof sticks following the contour 
of the roof. Altogether the detail of the framing 
of the Pullman cars affords abundant evidence of the 
care with which it has been worked out, The con- 
struction of such long vehicles so as to secure 
strength and rigidity without incurring excessive 
weight is by no means an easy task, and the suc- 
cessful issue now arrived at represents the results of 
many years practical experience. 

The cars are fitted with central buffers and coup- 
lings, the end platforms and the couplings being ar- 
ranged on Miller's system, a system which is now ip 
extended use in the United States, 
The Miller coupling was illustrated 
and described by us in detail on page 
272 of our second volume, but we 


In the case of the cars on the Midland line it was 
necessary to provide for their being in some instances 
— up with stock having the ordinary side 
buffers, and to meet these conditions the arrangement 
shown by the detail figures on page 265, has been 
designed. A reference to the views there given will 
at once show that the side buffers P and central 
drawhook K can at any time be very readily re- 
_ moved, the latter being replaced by the Miller buffer, 

while the Miller hook can be connected to the spring 
| specially provided forit. The alteration of the car 
| from the side to the central buffing system or vice 
| versd is thus an operation requiring afew minutes 
only. More recently another arrangement of side 
| buffers, &c., for the Pullman cars has been de- 
| signed, which possesses some special advantages, 
| and of which we hope to give particulars at an 
| early date. 
| ‘The construction of the trucks or bogies on which 
| the cars are mounted is 80 clearly shown by the de- 
| tail views on page 264, that but very little deserip- 
tion will be necessary. ‘The trucks are, as will be 
| seen, four-wheeled, but in the United States it is 
| preferred to use six-wheeled trucks on the Pullman 
cars, and such trucks are stated to ride more easily 
| than those with four wheels. The wheels of the 
| Midland carriages are larger than those used in 
| America, they being 3 ft. Gin. in diameter. With 
| the a of one set they are all wooden disc 
| wheels of the Mansell pattern, the exception being 
| a set of Allen’s paper disc wheels, of which we shall 
| give engravings in an early number. 
| As will be seen from the views on page 264, the 
| bolster body is conneeted to the truck by a centre 
pin, and takes its bearing partly on the plates sur- 
| rounding this pin and partly on the side rubbing 
| pieces J. The weight of the body is thus trans- 
| ferred to the beam D, between which and the swing 
| beam M, are interposed the bearing springs L, /, 
| there being three of these springs on each side. 
| The beams D and M, together with the springs, are 
| free to swing laterally, the beam M taking its bear- 
| ing on the pins V, which connect the lower ends 
| of the links ‘I’ on each side. By the links T the 
| the swing beam is suspended from the side frames 
| KE, and these, in their turn, bear upon spiral springs 
| which are interposed between their under sides and 
| bent bars, the ends of which rest upon the axle- 
| boxes. The load is thus transmitted to the axles 
| through two series of springs. The reference letters 
| affixed to the various parts in the different views 
| On page 264 and tothe detailed Figs. 4 to 8 an- 
|nexed, will enable the whole arrangement to be 
| readily traced out. The cars we should add are 
fitted with the Westinghouse air brake, the brake 
blocks, which are of cast iron, being applied to all 
the wheels. 
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may nevertheless point out its special 

features here. In the case of the 

ordinary American combined central 

buffer and ——s any compressive | 
strain imparted to the buffers is trans- 

mitted indirectly to the framing, and 

moreover, as the coupling is effected 

by links, there is a certain amount 

of slack between the cars. In the 

Miller arrangement, on the other 

hand, the compressive strains are received by 
central buffers placed directly above the coupling 
hooks, these buffers transmitting the strain direct 
to the framing. The coupling hooks are formed 
on the ends of bars of cruciform section, connected 
to draw springs fixed to the two central longitudinal 
timbers of the floor framing, the connexion being 
such, that the outer end of the hook is free to 
move horizontally to a small extent, although its 
tendency is to remain in a central position. The 
ends of the hooks are so formed that when two cars 
are brought together the hooks at first push each 
aside, until the cars having come sufficiently close the 
hooks engage each other, the operation of coupling 
being thus automatic. When the cars are coupled 
the buffers are somewhat compressed so that there 
is no slack. To uncouple the cars one of the hooks 
is drawn aside by a hand Jever provided for the pur- 
pose, and connected to the hook bar by a chain as 
shown by Figs. 4 of our two-page engravings. By 


pulling these levers over into a notch, the hooks | 


can, if desired, be kept from engaging with each 
other when the cars are brought together. 








So far the constructive details we have described 
are common to both cars; we have now to describe 
the internal arrangements and we shall commence 
with the cars for day service. Referring to Figs. 
2 and 3 of our two-page engraving of the drawing- 
room car it will be seen that the body is divided 
into a main saloon 30 ft. long, two private compart- 
ments each 6ft. long, and some smaller compart- 
ments forming lavatories, &c. Commencing at the 
end shown on the left of our engraving, we find 
access to the interior of the car is afforded by a 
central door ning to a short passage provided 
with another door at itsinner end, On one side of 
this passage is the gentlemen's and on the other the 
ladies’ lavatory. From the passage access is gained 
| to the main oalaei which in the car shown by our 
| engraving contains nineteen chairs. In the cars 
| now running on the Midland line, however, the 
| number of seats in the saloon has been reduced to 
| seventeen, the chairs being spaced wider apart than 
shown by our engraving. e chairs are of very 
comfortable shape and are each mounted on a central 





| standard so that they can be turned almost com- 
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pletely round, their motion being only limited in the 
; direction of the central passage which it is desired 
; to keep clear. By drawing a bolt also each chair is 
j left free to be canted backwards into the position 
ia shown by one of the chairs in Fig. 2. 
7 From the end of the main saloon a passage leads 
“ along one side of the carriage past the two private 
# compartments already mentioned, doors opening 
from the passage giving access to these compart- 
ments, each of which contains a seat or sofa and | 
two chairs similar to those in the main saloon. Be- | 
yond the private compartment is a sort of lobby, | 
having on one side a small compartment containing 
the heating apparatus and on the other a store 
closet. A door from this lobby opens to the end 
platform. In the internal fittings of these drawing- | 
room cars no expense has been spared to add to the | 
comfort of the passengers. The seats, which are 
cf very comfortable, are upholstered with Utrecht 
; velvet, the floor is well carpeted, and the car is well 
lighted by handsome lamps, arranged as shown in 
, our engravings. ‘The lining panels are of American 
walnut relieved by gilt chamfers, which contrast 
well with the colour of the wood. The windows 
are large and well fitted, and provided with blinds 
made of a peculiar material finished off with stamped 
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able bed is,obtained. The arrangement of the upper 
tier of beds will be understood on reference to Fig. 5. 
During the day the shelves containing these beds 
are folded up obliquely against the roof of the car- 


riage as shown on the right-hand side of the figure | 
just mentioned, whilst, when required for use, they | 


are drawn down, as shown on the left-hand side. 


The beds are balanced by connecting the shelves by | 


a chain to a coiled spring, the spring being coiled up 
as the bed is pulled down and vice rersd. They can 
thus be pulled down and pushed up very easily. 
When down they are at such a height above the 
floor that passengers can, if they desire it, still occupy 


the seats beneath them. These seats, we may add, | 


are each of sufficient length to accommodate two 
passengers, and the beds are nominally double beds. 
They are, however, rarely occupied by more than 
one passenger each. 


away upon the upper one, while a box below the 
seats receives the pillows, as shown on the right- 
hand side of Fig. 5 

At the end of the main compartment is another 
linen closet, while beyond are two private compart- 


ments entered from a passage which runs along one | 


side of the car. Between these compartments is a 
third linen closet, as shown. Each of the private 
compartments just mentioned contains a couch— 
which can be drawn forward at night so as to form 
a comfortable double bed—an upper berth, and two 


seats, which are also convertible into a bed. Be yond | 


the private compartment is a lobby having on one 
side a ladies’ lavatory, and on the other a small com- 
partment containing the heating apparatus. A door 
opening from this lobby gives access to the corres- 
ponding end platform. 

As in the drawing-room car, the seats, &c., are 
upholstered with Utrecht velvet, and all the internal 
woodwork is of American walnut relieved by gilt 
chamfers. ‘The workmanship of all the internal 
fittings —and indeed of the carriages throughout— 
is excellent. ‘The arrangements for lighting, warm- 
ing, and ventilation, are similar to those provided 
in the case of the drawing-room cars, while 
throughout the fittings are to be noticed almost 
numberless little ‘“‘ dodges” for preventing noise 
and rattle, and adding to the comfort of the 
pass¢ nygers 

Just, however, as no hotel would long continue 
to attract customers if its sole claim for consideration 
rested in its being a handsome and well-furnished 
building, so the Pullman cars would not have 
attained their present popularity in the United 
States, had their sole recommendation consisted in 
their commodiousness and the luxurious character of 
their fittings. ‘There is in reality something more 
than this. The Pullman cars are attended by well- 
trained servants, and it is the thoroughness with 
which they are looked after, and the scrupulous 
cleanliness of all the arrangements, which perhaps 
more than anything else has gained them their bigh 
reputation. The Pullman Company thoroughly 
appreciate the value of appearances and of attention 
to small comforts, and they not only provide bed-linen, 
&ec,, which is the best of its kind, but they main- 
tain in their cars what—for want of a better term 
—we may describe as an almost military neatness 
which is unquestionably taking. As regards 
the smooth running of the cars, we have already 
spoken of it in high terms. Whether or not the 
Pullman cars will become as universally popular 
here as they are in the United States is a mat- 
ter which can only be determined by time and 
experience, as it is always a difficult thing to say 
what will or not take the popular taste, and in 
railway travelling our social habits will have much 
influence on the amount of favour with which these 
vehicles will be re ceived, However this may be, 
there can be no doubt about the comfort of the cars 
themselves, and the English travelling public are, 
we consider, indebted to the Midland Railway Com- 
pany for enabling to test for themselves the quali- 
tications of the Pullman cars. 





WAVE MOTORS. 
On a Method of obtaining Motive Power from Wave Motion.* 
By B. Tower 

I rnorosse to lay before you to-night the results of an ex- 
perimental and theoretical inquiry into the possibility of obtain 
wg motive power from the motion of a ship in waves, fur the 
purpose of actuating mac! nery on board. 

This ingniry originated ia the proposals of Mr. Spencer 
Deverell), of Portland, Austral a, whose brother, Mr. W. Deverell, 
showed his confidence in bis seheme by coming home from the 
antipodes for the parpose of promulgating it. 


® Read before the Institution of Naval Architects 


[be mattress and bed linen | 
for the lower bed is, during the daytime, stowed | 


| Mr. Deverell’s original proposition was to suspend a heavy 
weight on board a ship by means of springs, and to obtain motive 
power by the oscillation of this weight through a distance not 
more than the height of the waves. 

On looking into the question, it appeared to me that since the 
centrifugal force of wave motion in a vertical direction is alter- 
nately added to and subtracted from the force of gravity, thereby 
causing a virtual variation of the intensity of that force, that 
broadly the question resolved itself into this: Supposing the 
force of gravity to vary in intensity at regular intervals—that is, 
to become alternately greater and less than its normal amount— 
what is the best means to obtain the maximum amount of 
energy from a given weight oscillating under the influence of 
these varistions? For example, supposing the force of gravity 
to be for three seconds one-fifth greater, and for the next three 
| seconds one-fifth less than its natural intensity, and suppose 
that we have a weight of 5 tons suspended by a spring, with an 
infinitely open scale, so that the spring will continue to exert a 
| uniform upward force of 5 tons, no matter how far the weight 
| moves up and down, it is clear that during the three seconds 
interval, during which gravity is one-fifth more than its normal 
intensity, the 5-ton weight will virtually weigh 6 tons, and will 
thus exceed the upward force of the spring by a downward force 
of 1 ton; in the same way, when the force of gravity is one- 
fifth less, the weight will only weigh 4 tons, and the spring will 
then exert an unbalanced upward force of lton. Now, as 
energy or power is defined as force moving through distance, it 
is clear that the quantity of energy or power to be obtained by 
| this system will depend on the distance through which this 
weight is caused to move during each successive variation 
of gravity. Thus, supposing that during the plus interval it 
moves downward through 1 ft., and during the minus interval 


these intervals it will exert a force of 1 ton moved through 1 ft. 
—that is, Lfoot-ton; but if, instead of 1 ft., it moves through 
10ft., it will exert ten times the power—that is, 10 foot-tons ; 
or, if it moved through 100 ft., it would exert 100 foot-tens 
| during each interval of three seconds: in fact, other things being 
al, the quantity of power to be obtained by such a system 
jer such conditions would be simply and directly as the dis- 








tance through which the weight moves, The fact that external 
force would have to be 
used to compel the 


weig!it to move through Weturn ff Wie 
a greater distance than 
it otherwise would 4 


move through if left to 
itselt, does not in any 
way alter this fact; — > 

for, theoretically, no \ & 
power would be lost in 

causing the weight to \ 

oscillate through a \ ; 
great or any distance. ‘ i 
All the energy con- 7 ; 
| sumed in the accelera- 
tion of the weight 
would be completely < 
returned during its , 
retardation. 

Further considera- 
tion convinced me that 
his analogy was a 
strictly correct one, and that, other things being equal, the 
quantity of work to be obtained by a given weight under the 
influence of wave motion would depend simply on the distance 
through which the weight is caused to move during each wave 
interval. By adopting this principle | saw that it was possible 
to obtain a reasonable amount of power from a moderate weight, 
and was encouraged to pursue the subject and to put my con- 
clusions to the proof in a working model. For this purpose I 
obtained « model boat, 6ft. long and 16 in. broad, with a dis- 
placement of about 80 pounds. Amidships on the deck of this 
model I fixed an upright standard 1 ft. Sin. high. Pivoted in 

its centre on the top of this standard was a spring consisting of 

a steel blade 4 ft. long and 3 in. wide in the middle, tapering to 

nothing at each end, and pth thick. On the after end of this 

spring was fixed a 7 lb. lead weight; to counterbalance this at 
the fore end, the spring was connected to another flat spring 
close to the deck of the model. Both of these springs were set 
to such a curve when unrestrained, that the strain of the 7 Ib. 
weight was just sufficient to straighten them. The fore end of 
the spring was also connected to a system of dou ple-acting 
rachet pauls, so that a motion of the end of the spring either 
upwards or downwards communicated rotation in one direction 
to a toothed wheel, which toothed wheel geared into a pinion; 
on the same axis as this pinion, and driven by it, was a grooved 
pulley; driven by this pulley was a long elastic round india- 
rubber cord, }in. in diameter, This cord stretched the whole 
length of the model to the after end, and then passed over the 
stern over two guide pulleys, and thence under water to a groove 
on the enlarged bess of a screw, Sin. in diameter and 12 in 

pate h. 

The india-rubber cord was thus at once a driving band for 
communicating the motion of the grooved puliey to the screw, 
and by its elasticity a reservoir of power whereby the inter- 
mittent motion of the grooved pulley was converted into a con- 
tinuous motion of the serew. The 7-pound weight could oscil- 

| late through a vertical distance of 2 {t., and had a period of 
oscillation of about one second. The gearing was so adjusted 
| that the force on the rachets necessary to drive the screw at full 
speed was jast about equal to the tension of the spring when 
the weight was near ils extreme Dpward or downward position ; 
the weight was thus permitted to oscillate through ns full 
| range of 2 ft. before any work was abstracted from it. 

This model was evidently only suited for waves having the 
| same period as that of the wright on the spring, namely, one 
| second. I first experimented with it in a tank 30 ft. long and 

10 wide; in this tank I generated waves of as nearly the 
| proper period as possible, artificially, but | found it impossible 

to set up a regular series of waves owing to the waves reflected 
from the end aud sides of the tank meeting those which were 
| advancing and causing a confused jumble ; nevertheless my 
* model made many voyages from one end of the tank to the 


it moves upwards through 1 ft, it is clear that during each of 


other, accomplishing the distance in about half a minute, which 
is at the rate of about ;jths of a knot per hour. Had it beep 

sible to generate a set of regular waves, the model would 
nave travelled with at least twice this speed ; for when the 
model met with waves of the proper period the machinery 
worked with great energy, causing the screw to revolve at the 
rate of about 160 revolutions per minute, but this exhibition of 
energy was only occasional and only recurred when the waves 
happened to synebronise with the weight. I therefore deter. 
mined to try the model at sea. I accordingly took it out ig 
Torbay and followed in a boat. Mr. Froude, who has through- 
out = be a kindly interest in this inquiry, and has afforded me 
much valuable assistance in carrying it on, was present at this 
trial. ‘ 

The result of this trial was much the same as that in the 
tank. When four or five waves of the proper period followed 
one another the machine worked with great vigour, causing the 
screw to goat the rate of about 150 revolutions per minute, but 
at other times it almost stopped. The average rate of the 
screw as counted for one minute was 40 revolutions, during 
which time the model moved ahead ahout 30 feet. The modei 


| had a tendency to come up head to wind, so that this progress 


was made against a head wind. The study of the action of this 
model clearly convinced me that I was right in my view that 
the work obtainable from a given weight is as the height 
through which the weight is caused to oscillate. Iu this in- 
stance, supposing the weight to oscillate through only one foot 
instead of two, and as before to give off its work only at the end 
of its oscillation, it is clear that the tension of the spring and 
consequently the force delivered on the rachets will be only half 
what it was with double the range of oscillation. Again, the 
work delivered by the system is equal to the work put into it, 
minus the friction. And the way in which the work is put 
into it is by the spring actually tending to resist the vertical 
motion of the boat, by pulling up when the boat is descending 
and pushing down when it is ascending. The quantity of work 
put in by each upward or dewnward movement of the boat is 
equal to the mean tension of the spring multiplied into the 
distance through which the boat rises or falls, and the mean 
tension of the spring is as the range of oscillation of the weight, 
consequently the quantity of energy put into the apparatus is 
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as the range of oscillation of the weight. The quantity of work 
per minute in foot-pounds which this apparatus is capable of, if 
actuated by a regular series of waves, is expressed by the 
eq uation — 
Orth m H_55.7h m H 

Pg a: 
In which A is the effective height of the wave; mis the moving 
mass or weight; H is the height through which it oscillates ; 
P is the period in seconds. Thus the work per minute is di- 
recily as the height of the waves, the mass of the weight, and 
the height through which it oscillates, aud inversely as the 
cube of the period. 

In the case of this model, when A = x of a foot W = 80 
foot-pounds per mioute, which would be equal to drive the 
model about 14 knots per hour, and certainly when working 
with full vigour it seemed to be quite equal to this 

Though this model answered its purpose perfectly well in 
demonstrating the truth of my theoretical conclusions; the 
arrangement of the apparatus was clearly unsuitable for prac- 
tical application on a larger ecale. One serious defect under 
which it laboured was its being only adapted to one particular 
length of wave, and in order to make it adjustable to any length 
of wave it became necessary to provide means either to vary at 
will the strength of the spring or the weight; either of these 
would be difficult, and I therefore sought for some arrangement 
capable of adapting itself to any period. According to the 
theory, the weight has to be rising while the ship is passing 
from the point of maximum slope on the front of the wave over 
the crest to the point of maximum slope on the back of the wave, 
and should be failing from this point over the trough or hollow 
to the point of maximum slope on the front, when it should 
again begin to rise; aod so long as these conditions are com plied 
with, the nature of the mechanism by which it is eff-cted does 
not affect the result providing that it is equally frictionless. 

These considerations led me to think that the best arrange- 
ment would be to put the weight on the end of a revolving arm, 
and to balance the weight, in all positions, by a spring acting on 
a crank; the weight would thus describe a circular path in a 
vertical plane, and the value of H would, of course, be the dia- 
meter of the circle. I also perceived, that if the weight revolved 
in the same plane and direction as the wave particles, so that 
the centrifugal force followed it ail round, that the horizontal as 
well as the vertical oscillations would be utilised, and the power 
of the machine nearly doubled. 

I bave here a model of a machine constructed on this prin- 
ciple; it was originally intended only to utilise the vertical 
oscillations, and in it two 50 lb. weights are employed, geared 
together, so as to cause them to revolve in opposite directions, in 
order that the horiz tal forces might be neutralised; but, if it 
is desired to utilise the borizontal forces, the removal of a mitre- 
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wheel in the centre allows the two weights to revolve in the same 
direction. When only the vertical oscillations are utilised, the 
same equation applies to this machine as to the first one. This 
machine, mounted on a see-saw plank, so that vertical oscilla- 
tion could easily be given to it, bas, at 40 revolutions per 
minute, actually delivered 1600 foot-pounds per minute, or 
about ,'sth of a horse-power on the brakes, the vertical oscilla- 
tions imparted to the machine being about 6 in. high, the 
liameter of the circle described by the weights is 2 ft. This 
ine is an evident proof that the eonclusion that the power 
he height through which the weight oscillates is a correct 
for it is clear, that, if with the same weight we increase 
ngth of the arm, we in the same proportion increase the 


mat 
3 as 











the it 7 : 
leverage with which the centrifugal force of the wave motion 

ts on the shaft to turn it; and, consequently, in the same 
proportion we increase the power of the machine. 


* Experiments at sea with this machine have, however, con- 
1ced me that ordinary waves are mach too irregular to allow 
achine to work with full effect, waves being generally a 
snd of two or three different sets one on the top of the 
result being a considerable irregularity of oscillation. 
I is capable, at sea, of starting of itself, and of 
ining and developing its full power so long as the irregularities | 
f the wave motion are not too great for it, it being capable of 
adapting itself to a certain degree of irregularity; but when this 
















jegree of irregularity is exceeded, it stops and awaits another 
favourable opportunity for starting again. On one occasion, 
when the conditions were far from favourable, I found that these | 
runs seldom exceeded about a dozen revolutions. In order to 
vercome this difficulty, arising from the irregularity of the | 
waves, | | n apparatus, which I have not yet been | 
able ce, but which will, I hope, compel the weighted | 
rm at right angles to the centrifugal force of | 
the and thereby enable the machine always to | 
exert its maximum power under all circumstances. | 
For this purpose I propose to employ an apparatus which I | 


ich will consist of a weight mounted on an | 
pring, in the same way as the weight is | 
e described; the feeler is, in fact, a | 
chine on a very much smaller scale. | 









The he arm will be about one inch; it will be deli- | 

cat pivoted to avoid friction, and as no work will be imposed 
t willalways point in the direction of the centrifugal | 
¢ wave motion, and being very short will be very quick | 

in sitive in following the varying direction of the force, and 
na lating itself to irregularities in the speed with which 
1 varies. In order to make the indications of this | 
1ent sensible to the large machine, so as to control its | 

a, and at the same time impose not the slightest work 

feeler,” I propose to employ adevice by which I believe 
r ks 8 es made to control the motion of | 

In t apparatus a small arm, moved by and 
wi same angular vel y as the large machine, will follow | 
4 similar arm fixed on the “feeler.” These two arms being in | 
mtact will close an electrical circuit, and their being separated | 
will break it. They will be set so that the weighted arm of the | 


urge machine will beat right angles to the “ feeler” when these 


two contact arms are just touching. The shaft carrying the 

weighted arm of the large machine wil! carry cranks, to which | 
| be attached three hydraulic cylinders. | 
These hydraulic eylinders will be provided with ordinary slide 


*8; these valves will be connected with an air vessel or 
imulator, containing water under a high pressure; another 
valve, actuated by an electro magnet, contained in the electric | 
ult before menti med, will have the power of reversing the ! 
n of the flow of water through the cylinders, so that in | 
e pesition of the valve the cylinders will be taking water from 
the accumulator, and therefore acting as an engine, and accelera- 
ng the motion of the weighted arm; in the other position the 
ylinders will be delivering water imto the accumulator and 
therefore acting as a pamp, and absorbing work from the 
veighted arm, and will therefore retard its motion. The first 
sition giving aceeleration to the weighted arm will be the one 
consequent on the electrical circuit being broken, the second 
beimg the result of the cirenit being closed. The effect of this 
will be that, if the weighted arm is in advance of its proper 
pésition at right angles to the “ feeler,” and consequently to the 
centrifugal force, its motion will beretarded; and if it is bebind 
it8 proper position, it will be accelerated. Now, though the 
accelerative force is borrowed from the store of power contained 
ie the accumulator, it will be repaid by the retarding actiou 
while the cylinders are acting as pumps; in addition to whieh 
the work put into the revolving weighted arm by the centrifugal 
force of the wave motion will also be expended in pumping water 
nto the acewmulator, which can be again expended in actuating 
i bydramlic engine for the purpose of driving a propeller, or ot 
loing any other desired work. 
The foregoing is intended as a rough sketch of what I consider 
; possible way for controlling the action of the machine, | 
than as a matured plan, though I think that it is in a| 
general way the direction ich I should follow if I ever} 
i portunity of working the thing out practically. 
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e diagram on the | revious. page shows the position of the 
ing arm on all partsof a wave, the arrows 
rection of the centrifugal force of the wave motion 
This force is upwards 
n the crests, downward in the hollows, and horizontal midway 


between the crests and hollows. If the weighted arm is com- 
pelled to assuine successive angular positions so that it is always 
st right angles to the force, it is evident that the force will be | 
ntinually acting to cause the arm to rotate. 

It is easy to see how the work is taken out of the wave, for 
when the vessel is descending, the weight is performing the 
upper half of its revolution, and is consequently exerting an up- 
ward centrifugal force; and when the vessel is ascending, the 
centrifagal force is pushing down and resisting the vessel’s 

scent, 80 that the revolving weight affords a resistance against 
which the vessel can push, just as if we had a fixed point io 
space. This consideration of the manner in which the work is 
taken out of the wave, led me to think, when I first looked into 
it, that the centrifugal force of the weight would tend to pre- 
vent the oscillations of the ship, on the extent of which we 
depend for our power, and that this would seriously limit the 


| 
i 
| 





| would have to be 40 ft. above the metacentre just to balance the 





amount of power applicable to a given ship; but further inves- 
tigation showed me, rather to my surprise, that this yielding of 
the ship to the centrifugal force of the weight wouid, in ordi 
cases, instead of diminishing actually increase the range of 
oseillation of the ship, and consequently the power exerted by 
the machine. 

This apparent paradox may be explained the following 
considerations :—Supposing the natural period of vertical oscilla- 
tion of a ship is the same as that of the waves, we know that 
each wave will give additional energy to the ship's vertical 
oscillations, and that were it not for the friction of the water 
absorbing this energy, that the ship would rapidly acquire such 
an oscillation as would either lift her completely out of the water 
or bury her beneath it. If we analyse the way in which these 
successive increments of oscillation are given to this ship, we 
shall see that it is the same as that by which the oscillation is 
given to the weight in the wave machine; in fact, that the ship 
will be at its lowest point when the weight is at its lowest, and 
at its higbest when the weight is atits highest. Supposing such 
a ship to have a wave machine on board, it is certain that the 
wave machine would do work due to the actual oscillations of 
the ship, and as these oscillations would be greater than the 
weight of the waves, owing to the fact of the waves synchronising 
with the ship’s natural period, it is also certain that the wave 
machine would do more work in proportion to the degree in 
which the vertical oscillations of the ship exceeded those of the 
waves. In such a case the whole weight of the ship acts as a 
wave machine and absorbs power from the waves, which is given 
to the machine on board in the shape of an oscillation of the ship 
of increased amplitude. 

Now, in all ordinary cases, the period of vertical oscillation of 
ships is less than the period of waves large enough to give them 
sensible motion, and consequently less than the period of the 
wave machine, so that the depressions and elevations given to 
the ship by the centrifugal force of the weight will coincide with 
the degree and direction of this centrifugal foree. Now we have 
seen already that this is what happens in the case of the ship 
having the same natural period as the waves. In fact, the wave 
machine compels the ship to synchronise with the waves in its 
vertical oscillation in spite of its natural period, and consequently 


weight is mounted to revolve in a fore-and-aft plane, so that we 
should only get this result with the sea exactly aft or ahead ; 
with the sea abeam, in which case only the vertical oscillations 
would be utilised—we should get just 50 horse-power. Su 
pose on the average we 75 wer, with which 


got 
would proceed at 43 knots hour, which would carry her 
through t he calms ts about ies and a half da , She would then 
pick up the south-east trade, which would her to about 


25 degrees south, when she would have westerly winds which 
might do well enough for her till she came to double Cape 
Horn. She would here realise the full benefit of her machinery, 
which would probably be working up to 600 horse-power until 
she got well round, and would be certain to materially shorten 
a passage which sometimes takes ships as long as two months. 
_ Probably in the whole voyage the machinery would be work- 
ing say 40 days, and indicating on an average up to 200 
horse-power. To do this with steam, with the best engines, 
would cost about 200 tons of coals, and with the saving of 
which the wave machine would have to be credited. 

What is possible in theory may be possible in practice, and if 
I have convinced you by this paper that the scheme is correct 
in theory and desirable in practice, I shall have attained the 
object for which I have come before you to-night. 


Mr. Froude said that, having witnessed most of Mr. Tower's 
experiments, he wished to say that the whole subject was an 
obscure one, and it was difficult to explain shortly the theory. 
He was quite sure of the veracity of the statement as to the 
results so far as they had been given in the paper. So far as he 
understood such questions at all, with regard to the dynamics of 
the question, he was sure that the view of the author opened 
out quite a new line of thought with reference to the power to 
be deduced from wave motion. It was a subject which involved 
formidable considerations, weights of hundreds of tons revolving 
40 ft. and soon. A great thing would be accomplished if Mr. 
Tower had succeeded, as he considered he had (and any mathe- 
matician would see that on reading his paper), in shewing that 
the operations of the waves were such as to yield power in the 
particular manner which the paper bad pointed out. 

Dr. Woolley considered that the only difference in which the 





to utilise the whole of the sbip'’s weight as wave machine | 
weight. 
Although I have confined myself entirely to the theoretical 
view of the question in this paper, and I am not yet in a posi- | 
tion, neither do | wish, to discuss the nature or possibilities of | 
the practical construction and mechanical arrangement of a 
machine working on the principles herein enunciated ; it will | 
nevertheless be interesting, before leaving the subject, to take a | 
glance at what may be a possibility of the future in its applica- | 


| tion and utility. 


Let us suppose an ordinary sailing ship of say, 1100 tons dis- 
placement when loaded, to which it is proposed to apply a wave- | 
power machine to have a moving weight of 100 tons; suppose | 
the ship to be loaded before taking this weight on board till she 
displaces 1000 tons, and that thus loaded, she has a metacentric 

eight of 4 feet; now the question is what is the largest dia- 
meter of circle through which the 100 tons may be caused to | 
swing, without endangering the stability of the ship? | 

In order that 190 tons may balance 1000, if mast have a lever | 
arm ten times longerthan the 1000 tonshas. In this case the | 
centre of gravity of the 1000 tons is 4 ft. below the metacentre 
or virtual fulcrum; it is clear, therefore, that the 100 tons 





1000 tons, so that then the ship would be just in tottering | 
equilibrium, and this would be the ntmost limit to which the | 
weight might approach, but it would certainly not be safe to 
approach it too nearly, say not nearer than 14 ft. or 15 ft.; now 
the metacentre would probably be ahout this distance above the 
bottom of the ship's bold, so that if the weight swept through a 
circle of 40 [t. diameter, the lowest part in the circle being close 
to the bottom of the hold, the highest would t sufficiently 
within the limit not to endanger the safety of the shi; though 
of course if the wind was snfficiently good in intensity and 
direction to make it worth while to carry a press of cenvas, the 
requisite stability for that purpose would be secured Ly locking 
the weight in its lowest position. : 

Let us suppose our ship to be ontward bound to a port on the 
west coast of America, and thatat the movth of the Channel 
she meets with south-west gales—sa not uacommon occurrence 
—-she would here probably eacounter waves 15 ft. high and 500) 
ft. long, having « period of 10 seconds, and instead of beating | 
backwards and forwards under reefed topsails ~ 2 mage ge | 
lesing ground every tack, and. perhaps by an unlucky shift o 
wind finding herself embayed ae ptr! to save herself from 

driven on shore; our wave-power ship would be able to 
save herself from being driven on shore; our nog on ship | 
would be able to put her head to it Tike a steamer, having ac- 
tualiy in such a sea 600 horse-powergt her command, which 
would enable her to go ahead in the teeth of the gale and secure 
a good offing. 

Supposing after she had got into the open ocean and the 
weather moderated, but with the wind still ahead, she would be 
almost certain of wavea say 9 ft. high and 10 seconds period, 
in which case she would have 300 horse-power, which would 
enable her to go ahead at the rate of 7} knots; or, if the waves 
were say Gft. high, she would have 200 horse-power, and 
would go ahead at the rate of about 6} knots, this would be 
instead of beating to windward, and making at the best 2 knots 
per hour to windward. When she gets into the north-east 
trade, she might secure her revolving weight and proceed under 
canvas. When within 4 or 5 degrees of the line she would 
enter the belt of calms, a space usually about 390 miles wide, 
and in crossing which ships often spend a fortnight, and seldom 
do it in less than a week. In this region there is a long glassy 
swell about 3 ft. high and 10 seconds period. 

Mr. Deverell, in his voyage home in the Norfolk, observed the 
height of the swell in the beit of calms to be as much as 4 ft., 
he having had the opportunity of observing this point accurately 
from a bost; and ij can speak from my own experience 
that this swell exists, though I have never measured the 
height, but supposing wesay 3 ft., for that height just gives 
our ship 100 horse-power, when the wave motion is in the same 
plane as the revolving weight—and [am supposing that the 





force of waves differed from that of water at rest, was in the 
addition of the centrifugal force, and, from what he could under- 
stand of Mr. Tower's explanation, the apparatus which he had 
brought before them was one which actually applied, in the best 
possible manner, the fulleffect of the centrifugal force, that force, 
in fact, which was virtually the destructive wave force, They 
would all agree that Mr. Tower had demonstrated the fact that 
that force cou'd be obtained in a way which was available, al- 
though, of course, the practical application of it was a different 
thing. It it were possible that some sach machinery could be 
fitted to ships which now usually navigate the seas under sail 
alone, it would be very desirable. 

The Chairman said, that as a practical qu «tion, there could 
be no doubt that the views which had been expressed by Mr. 
Tower were most important and very difficult. He had treated 
the subject in a very able manner, and he was at least entitled 
to the best thanks of the meeting for the paper which he bad 
read. 

Mr. Tower, in reply, illustrated the subject of his paper by 


explaining a model of his invention. 








INSTITUTION OF MECHANICAL 
ENGINEERS. 
To tus Eprror oy Exeinesnixa. 

Srr,—I cannot agree with your correspondent of last week 
in discovering anything odd in the members,of the Institution 
of Mechanical Engineers only receiving the report of the 
Carduf meeting in the March following. hen we consider 
the provincial nature of their head-quarters, it is extremely 
unfair to our energetic and able secretary to expect him to 
escape the surrounding influences of broken down habite- 
tions and the generally dead-and-alive appearance of Newhall- 
street. Were he fairly placed in competition with the secre- 
taries of other societies, and be within reach of proper —_ 
ances and skill, he would not so long trifle with the feelings 
of the expectant members. To be eclipsed in speed of pro- 
duction by the cautious ‘ Seot” is indeed asking too much 
from the members, one of whom subseribes himself 

Yours truly, 

Mareh 27, 1875. Hycvs 

To tug Eprror or Enorrzerinea. 

Str, — Following in the wake of Spe correspondent 

“ M.LM.E.,” whose letter you published in your impression 


lof last week, I beg to ask, can nothing be done to remedy 
| so deplorable a state of things as he describes, and which every 


member can vouch for? 

Really with every desire “to render honour to whom 
honour is due,” no one can say that the Institution of Me- 
chanical Engineers, a society of long standing, next in age 
to the Institution of Civil Eagineers in fact, kept pace 
with the times. ; 

A feeble effort has recently been put forth to induce a better 
class of papers. This laudable endeavour to raise the cha- 
racter of the Institution, albeit its weakness is so ap nt, 
comes upon us not a moment too soon, but I would inquire 
what avails even this if the publication of the papers is de- 
layed until the subject has from the memory of the 
few who had the good fortune to hear them read ? 

If this course is persisted in there is I that 
the progress of those societies which have alre z arisen, and 
those which are springing up on sil sides, will by reflection, 
impart to our Institution the ¢ usually applied to 
persons who by their age, but that alone, receive our respect. 

I am, Sir, yours obediently, 
Asoraer M.LM.E. 
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PNEUMATIC TRANSMISSION.* 
No. X. 

WE may now proceed to consider some of the 
principal causes of delay which occur in working | 
the pneumatic tubes, arising from accident or dis- 
organisation. ‘The first of these causes which we 
select for notice is due toa train stopping in the 
tube. An event of this nature may arise either from 
an accident to the train, to the tube, or to the ad- 
jacent station apparatus. In such a case the delay 
is generally very brief, and it is generally suffi- 
cient te reverse the pressure on the train by 
forcing air through it from the next station, care 
being taken to introduce a piston which drives back 
the train to the place whence it started 

But when the carrier on the line itself has been 
damaged, the difficulty is greater; but here again a 
reversed pressure is generally sufficient to br 
back the train intact or partially damaged. Whe 
this means faila nothing is left but to find out the 


position of the obstruction, and this may be easily 
ascertained with a very close approximation, at the 
station from which the tz iin has been de spat hed 
This is done by carefully observing the variations of 


the air pressure in the reservoirs, when they are 
placed in communieation, first with a line of known 
length, and then with the obstructed tube. The 
application of Mariotte’s law to the results obtained 
thus indicate within 100 ft. the position of the tabe 
which must be removed. It is very rarely, however, 
that this operation is necessary. ‘The daily records 


of the pressure gauges, and the practice which the | 
employés acquire in constantly working the systen 
greatly simplify the work of correct ng accidents 
it will be easily understood that if the journeys 
are made with certain pressures, which vary only 
between certain fixed limits, an empirical graduation 
of pressures may be obtained. By this means it 
possible sometimes to ascertain the exact spot wher 
the obstruction exists. If this method fails, how- 
ever, the tube may be probed with a rod up to; 
distance of 150 ft. or 200 ft., and finally when the tubes 
are laid in a subway, the operation is a much more 
simple one, because the line is always accessible 

Several apparatus have been designed for recording 
the exact position of a stoppage in the tube 
Fig 97 shows one of these, ihe invention of 
M. Rouart. The piston unrolls a thread a / 
which passes from T over the pulley S. ‘The quantity 
of thread which remains in the tube behind the 
piston is m¢ asured by the counter V, which is con- 
nected with the drum S Ihe thread being guided 
and remaining always in tension, it is intended that 
the length unrolled should always represent exactly 
the point of the obstruction. Experience of this 
apparatus has not yet been obtained 

We turn next to a process which is only the 
adaptation to the special end in view of M. Reynaut’s 
experiume uta to determine the velocity of sound in 
tubes. The originality of these experiments rests 
entirely in the mode of observing and recording the 
sound wave, on its arrival at the end of the tube. 
M. Reynaut constructed an artificial ear with a 
membrane of caoutchouc, but far more sensitiv: 
than the human organ. When such a membrane is 
inflated by the impulse of a sound wave, the move- 
ment thus produced may be utilised to close an 
electric circuit, and by this means records the exact 
period when the sound reached its ck stination. J he 
arrangement of this membrane is very simple, and 
is shown in Figs. 98,99. A thin band of slightly- 
vulcanised rubber, A B, is selected, and secured be- 
tween two metal clips, connected by screws which 
pass through holes formed in the rubber. A small 
metal disc iscemented to the centre of the caoutchouc, 
and above this is a pointed screw D. An electric 
circuit is closed when C and D come in contact by 
the inflation of the membrane. ‘This latter carried 
by a bracket, is placed at the free end of the 
tube, so that the successive impulses can be 
registered on a revolving cylinder by means of an 
electric current. A waveis produced in the pipe by 
firing a pistol placed near the membrane. ‘This wave 
traverses the tube at the speed of 330 metres per 
second, and strikes against the obstruction, from 
which it is reflected, and traverses the tube in the 
opposite direction, inflating the membrane. By 
this means a first indication is marked on the record- 
ing cylinder. 

‘The membrane reflects the wave towards the 
obstacle, which again returns it to the membrane, 
and thus a second indication is obtained on the 
cylinder. If then the interval of time between the | 


i 


® See ante page 199, 
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first and second indication be accurately recorded, 


jit is easy to calculate the distance between the 


membrane and the obstruction. The chronograph 
which is employed is furnished with three tracing 
points; the first of these is placed in the circuit, 
which is closed by the successive inflations of the 
membrane, the second tracer corresponds to an 
electric regulator, marking periods of seconds on the 
cylinder, and the third subdivides the second 
intervals by means of an electric vibrator. Fig. 100 
is an example of the record thus made. The obstacle 
is situated in the tube at a distance of 62 metres, 
and the vibrator marks thirty-three oscillations per 
second. ‘The interval occupied on the band of paper 
covering the cylinder, by two consecutive marks of 
the membrane, corresponds to twelve oscillations. 
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through, but an instance has been known in which 
a despatch remained several days in the tube before 
it was carried forward to the adjacent station. 

2. Forgetting a Train.—This appears almost incon- 
ceivable ; but such a thing has occurred, through 
carelessness on the of the operator, in giving 
the reception signa] before the arrival of the train. 
In one instance to which we may especially refer, 
the signal fora clear line having been given although 
a train remained in the tube, a second train was des- 
patched which pushed the first one on to the delivery 
station, while it remained behind ; a third and fourth 
followed, each being mistaken for its predecessor, and 
so on throughout the day, the accident having been 
discovered orily in the evening. 

3. Breaking a Piston.—The packing is fixed to th 


=. 

Fig. 98 (e £ x \ 
~ > 
oy 

| 


= 








Fig .100 


at ' Ditephhak tabs SHLLAARLALARDOD BAR AARARRARAEADo es 
Welty vA ' LAVAL LIVALTERTIALIVED IIIS, 
| JdJ a 


The distance of the obstacles is then calculated by the piston by means of a screwed rod, as already de- 


following formula: D = .5 x 330 x i. 60 metres, 


so that the figure recorded by means of the rubber 
diaphragm approximates to the actual distance 
within 2 metres. 

Mr. Siemens prefers to ascertain the position of 
an obstacle by filling the tube up to the point of 
obstruction with water. This ought, with careful 
measurement of the water, to give the exact posi- 
tion, but the method is somewhat primitive. It will 
be of interest to notice some causes of accident 
that have actually occurred, 

1. The accidental Absence of a Piston to the Train.— 
In such a case the air acts directly on the carriers, 


and forces them apart in such a manner, that they | 


arrive at their destination one after the other, either 
complete or with the cover removed, and with a 
— of the despatches left behind, The fol- 
owing train will probably sweep these stray letters 


scribed. On one occasion, during a severe frost, the 
rod broke, the train stopped, and the whole was 
directly frozen hard and fast. Considerable diffi- 
culty was experienced in freeing the tube. Several 
pistons were filled with hot water, and directed one 
after the other at the obstruction, which gradually 
yielded, and was forced forward to the adjoining 
station. The screw, however, remained behind, and 
to recover it, another piston was sent through the 
tube at a very low speed, a manceuvre which suc- 
ceeded perfectly. 

4. Accidents to the Tubes.—- Often the tubes are laid 
under the streets in positions where they are not un- 
frequently Setmieed evieg to repairs, &c., of water 
and gas mains, or even where they are exposed to 
shocks in the course of street surface renewals. 
Under such conditions the tubes may be either 


| broken or distorted in form, and in either case they 


are of course useless for transmission purposes until 
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they are repaired. In such cases the traffic must 
be stopped until the damage is discovered and re- 
paired. ; 

5. Finally, we may mention a cause that has not 
unfrequently caused stoppage anddelay. This is the 
employment of new carriers, or of special trains for 
ewoegng through the tube, in order to clear it of 





the ¢ 


structs the line. 


When a delay in the traffic from the above, or 
from any other causes arises, every effort has to be | 
made, not only to deliver the messages at hand at | 
the time as quickly as possible, but to prevent to the | 
utmost an accumulation of business. ‘The following | 


are the rules laid down in such cases. During the 
time that the line between any two stations is 
blocked, a carriage service is organised, at fifteen- 
minute intervals, to convey the trains over the 


blocked section with the least possible waste of | 
time. If the delay lasts less than a quarter of an | 


hour, the trifling loss of time is of little consequence. 
When the delay is prolonged, the polygonal system 
permits of the substitution of a reciprocating train 
service instead of the circular one. 

To illustrate this subject by an example, we may 
refer to Fig. 83, see ante page 199, where we will 
assume that the stoppage occurs on line 8-11. It is 
possible to secure all the requirements of the stations 
& 1], 12, 13, 14, from the centre O, and between 
themselves by means of the following systems of 
trains :-— 

]. 8-O, O-14, 14-13, 13-12, 12-11. 

2. ]1-12, 12-13, 13-14, 14-0, O-8, 
leaving at the same time the stations 8 and 11, and | 
arriving at 13, But in this case the apparatus for 
the production of compressed air at each of the sta- | 
tions other than 8 and 11, will Fig 187 
have to furnish a quantity twice 
as much as that required in 
regular working. ‘This extra 
supply can be obtained for one 
journey in ten minutes, so that 
by sending the trains from the 8 
and |] stations at 20-minute in- 
tervals, a regular service may be 
secured throughout the principal 

eau. In the secondary system 
the ordinary circular service will 
continue at 20-minute intervals 
instead of 15, and a regular delivery of despatches 
will be assured. . 

The employment of electric signals is indispensable | 
with trains running in both directions in one tube. 
They prevent collisions, and afford perfect security 
to the service, and they serve, moreover, for the | 
exchange of information in case of accident. 


a 

is Fig 188 - 
f gf 
(ae 


WEAVING.—No. XX. 
CIRCULAR SWIVELS AND LAPPETS, 

THE small shuttles called “ circles,” are an elabo- 
rate substitute for the simple swivel, over which 
they are supposed to have certain advantages. In the 
first place they can be put into less compass, con- 
sequently more can be employed in a given width of 
cloth. Two sets may also be employed by placing 
them back to back, thus being able to use two kinds 
ot weft with them. With swivels this would 
scarcely be possible owing to their greater size, 
although when first introduced by William Rooke 

the inventor of the shaft monture) he placed 
two sets of swivels, back to back, in this manner. 
Circles appear to be a French invention, and are 
generally made in Lyons or Paris. ‘They are some- 
umes entirely composed of metal—brass and steel— 
and they are fixed to the front of the batten, opposite 
to the reed in the same manner as the swivel frame. 
Chey are lowered down into the shed in the same 
manner, and are used in every way the same and 
for a similar purpose as the swivel. 

The principle of their action consists, as their 
hame implies, in moving in a circular path, the 
shuttle itself being formed something like the shape 
of a horseshoe, upon the front of which is placed the 
weft bobbin. The warp threads being raised through 
the opening and into the centre part of the shuttle, it 
is then revolved by means of a rack motion, which, 
when in proper order, works exceedingly easy and 
18 Very suitable for the purpose. In addition to this, 
the bobbins are made to work in a perfect manner, 
for the weft thread has not only a constant amount of 
tension put upon it, but the slack is drawn back to | 


ust and other impurities that unavoidably | 
accumulate. A brush, formed like the piston to fit | 
the tube, has to be used with great discretion, as | 
it not unfrequently becomes jammed, and so ob- | 





the extent of several inches with ease. ‘They are | 


far more costly than swivels, and are more com- 
plicated, and uire more care in using them, 


which may be the cause of their not being so 
generally adopted. 
Fig. 177 represents the front of an ordinary 





the formation of the ground of the cloth as before 
deseribed in the case of the swivels. 

The zigzag or diagonal position of the spots or 
figures pp are the same in this instance as in 
Fig. 167, and when the bar aa’ is moved laterally 
to correspond to the shed the particular notch at 4' 
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batten with fly shuttle, similar to that shown at | 


Fig. 167. At the front and upon the swords mm 
are screwed two brackets through each of which a 
sliding bolt is made to work freely. At the lower 
part of the bolts there is a slot or pocket into which 


the bar a, a’ fits. At the end a' the upper part of | 


the slot is open to allow of the bar being taken com- 
pletely out or to be moved laterally, and there 
is a knife edge at the bottom of the slot 4’ upon 
which the notches in the bar at a! may rest. These 
notches are simply for the purpose of adjusting or 
regulating the lateral position of the circles when 
weaving the spots. 

The bar a a' is shown lowered down into the 
shed, by means of the two levers d d. The cord £ 
is fastened to a hook in the Jacquard, so that 
whenever the hook is raised it depresses the bar 
aa’ to the position shown. 

Now by moving the knob & which is fixed upon 
the rack plate g, the circles are made to revolve 
conohtele round the raised warp threads zz, and 
when the Jacquard is next lowered the hook 


attached to the cord / is lowered, and then the bar t 
a quarter revolution of a circle ouly, but by con- 


aa‘ will be lifted by means of the springs ¢ ¢, clear 
of the shed ready for the fly shuttle to be used for 





















is selected, and the bar is dropped upon the knife 
edge before mentioned, 

By having a number of notches, as shown, these 
positions may be made gradually, and thus may pro- 
duce a running figure, such as shown at B Fig. 163. 

Fig. 180 shows a half-sized section of the bara a’, 
upon which the circles are ane It is composed 
of a wood bar a, upon which is screwed the brass 
plate 4. A plate c is fitted into the wood a, upon 
which the plates dd (see also Figs. 175 and 153) 
are screwed. 

Upon these plates the frame plates carrying the 
circles are secured, which have flanges turned up 
round the edges to keep the circles in position, as 
seen at Fig. 184, which represents a plate, and 
Fig. 185 a circle or shuttle. There is a rebate ¢ 
sunk in the inside edge of the circle, into which the 
cover plate, Fig. 156, fits, to hold it loosely in 


| position on the frame, Fig. 184. There are four 


ins p, p, p, p, fixed to each circle as shown in 
Figs. 180, 178, and 185, which being geared into the 
rack teeth ¢, Fig. 178, cause the circle to be revolved 
when the rackis moved. Thus, Fig. 179 represents 


tinuing the motion of the rack a whole revolution 
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can be made, and in this manner the circle revolves 
to the right or left, according to the motion of the 
rack, and when the threads for the formation of the 
spot are raised, they occupy the centre of the circle, 
as shown at w, Fig. 178, 179, 185, and the bobbin 
is thereby passed beneath them 

The bobbin spindle isa held firm enough to 
prevent its turning in the bracket Figs. 150 


and 18], which is secured to a plate r r fixed 
upon the pins p p, see Figs. 18] and 182, and the 
thread passes from the bobbin through the ey: 
which is made in the lower side of the plat Fig 
js Ac 
Che bobbin and spindle isa very neat andinger 

contrivance, and is represented considerably larger 
than full size in Figs. 187 to i192. Fig. 187 is a spind 
upon which is fastened a brass disc 4, vwnd there ia a 
hole drilled through the spindle at Fig. 188 shows 
a double collar to whichisattached a thin wire spring 
The ¢« lar is made to fit | y the 8} i big 
187, and the end <¢ of the wire spring s is inserted 
into the hole @ big 189 is a barrel, which is fitted 
with four weak springs in the manner shown at / / 
and the collar ¢ is bored to fit tightly upon the 
collar d, Fig. 188 Fig. 190 is the bobbin, the 
dotted lines representing the outline when filled 


with weft, The bobbin fits upon the barrel, Fig. 159, 
and the springs have just sufficient power to caus 
a slight friction when the thread is drawn off. 











Fig. 191 shows a section of the bobbin when fixed 
upon the barrel and spindle, and the barrel is ther 
shown fixed upon th pindle, and held in position 
hw ti ut 

Now it | be evident tl if the weft thread | 
dra | t a : Fig 55 i 
y way to its full ad be drawn 
beyond the power or stretch of the spring then th 
friction of the springs ff upon the barrel will be 
overcome and the thread be unwound ; but the spring 
Fig. 88 has the effect of always taking up, and 
therefore keeping in tension the irregular strain upot 
the thread caused by the various motions of the 
circles The thread may be unwound and wound in 
this way several inches without the barrel springs / / 


giving way, and thus cause an equal tension of the 
weft thread during the process of weaving, which is 
a matter of great importance in the production of 
ull woven fabrics 

wing either the swivels or the circles, thé 


P 4 


operation being the same, they may be raised o1 


pwered by means of a lever as at 4, Fig. 167, or 


| 
by the Jacquard as at Fig. 177 The reed and 
batten is in no way affected by the application of 
either contrivance, with the exception that the 
weaver holds the batten by either an extra cap or 
by the top piece of the frame e ¢, Fig. 167, instead of 
the cap over the reed, for it will be evident that the 
position of the slides, &ec., at d d, Fig. 167, would 
prevent him from holding the batten in the usual 
way 


Swivels have been repeatedly worked upon power 


ns for the production of silk spots, or figures 


pon alpaca and stuff dresses, and attempts hav: 
een made to work them at th ame time that 
the ground shuttle was being worked. ‘Ilo do so 
it requires that two separate sheds should be made 
by raising the warp threads for the swivels at a 
higher level than usual, whereby both ground shuttle 
snd swivels could pass at thé ame tin This 


subject may be again alluded to 

Before swivels were introduced, a system of 
weaving was used for producing figures upon the 

irface of the cloth by means of needles placed in| 
a sliding frame. Each needle was provided with a 

parate thread, and when the shed was opened for | 
the passage of the shuttle the needle frame was 
raised so that the threads could be intersected by 
the weft thread with the body of the cloth But it} 
is evident that the threads could only be bound at} 
the edges of the figures so formed, and thé y | 
consequently hung loosely or floated on the sur- 
face I'wo or more bars could be employed in this | 
manner 80 as to extend the design. They were | 
pla ‘ed imn ediately in front of the reed, so that the 
shuttle could pass in front of them, a row of wire 
pegs being placed 80 as to prevent the shuttle touch- 
ing them. They were raised when required in a 
similar, although a reverse manner, to the lowering 
of the swivels. The pattern was formed by means 
of a ratchet wheel, placed at the end of the batten, 
and a groove in the side of the wheel was cut in 
such a manner, that when it had completed a revolu- 
tion the pattern was woven. Thus the operation 
was my: ated, and the figure formed without aid 
of the Jacquard or other machine for producing the 
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\figure. This plan was formerly much used and | absolute facts of the case full in the face as they now stand. 


known as lappet weaving. 

Fig. 193 will show the principle upon which it 
was worked, and represents a front elevation and 
section of the lappet frame with four needles only 
fitted toaloom. In both figures the letters refer 
to the same parts, 

The needles p p, are ixed in the guide or bar 

hk, and each needle has a thread /, passed 


through the eye near the point of the needle. | 


When the frame is raised, the needles pass through 
the warp at th back of the shuttle and guide 
pins, but in front of the reed R, consequently on 
the passage of the shuttle the needle thread is 
bound in the cloth by the weft thread. The frame 
is then lowered, and moved right or left as desired, 
and again raised, and so the figure is produced ; but 
the threads as before stated are only bound or 


intersected at the edges of the figure. The lateral 
motion to form the figure is regulated by the 
groove M in the ratchet wheel N. The pin upon 


the end of the connecting lever z, being worked 
aiternats ly from side to side of the groove, regulates 
the distance of the traverse of the needles: in fact 
the groove is r ally the deve lopmé nt of the pattern, 
and a fresh one is required for every new pattern, 
The rachet wheel moves one tooth for each pick of 
weft, and contains as many teeth as the extent or 
length of the pattern. 

Grooves may be placed on the circumference of a 
drum cylinder in like manner, or two or more grooves 


and needle bars may be used. ‘The threads d ¢, ari 
supplied from a beam or beams beneath the loom, 
and Fig. 194 will show the kind of work produced — 
where the threads float from side to side of the 


figure without any intersection with the cloth— 
although the pattern may be so arranged as to make 





ir ons to a ll extent in the intermediate 
g.195a modification of the lappet apparatus 
is shown In this case the needles were not sup- 


plied with separate threads, but when the shed was 
opened certain threads were left down, so that when 


swere drawn acrossthe under surfaceof the 





the nee 

loth they came into contact with them, and after 
carrying them a given distance the needles were then 
raised and by means of a notch cut in the side of the 
needle, the threads were also raised out of their 
normal position Chis plan caused a kind of cross 
weaving something similar to gauze weaving, and 
the effect produced may be represented in Fig. 195, 
which shows that the warp threads . e, have been 
raised and occupy the place of the warp threads 
K, K, K. The needles were formed, as shown in 
Fig. 196, and were inserted in a slide bar similar to 
those before described, The notch i, during the 
lateral motion of the needles, taking hol of the 
warp threads purposely left down for them, carried 
them laterally the appointed distance, and then 


d 





| raised them to form the crossing of the threads, 


In this way one or more threads could be moved 
and crossed by each needle, according to design 
made by means of the Jacquard or other similar 

mtrivance, but in the figure only one thread 
has been moved by each of the three needles used 
in the space represented 

Numerous modifications of the above systems have 
been made with more or less success, but the 
simple swivel and circles as described seem to 
answer every purpose in a most effectual way, and 
are generally used, 


ON THE REQUISITES OF NEW NAVAI 
GUNS AND GUN CARRIAGES.* 
By Jomy Scorr Russgxt, F.R.S., Vice-President. 

Naval guns and gunners and gunnery, differ in so many 
essentials from miitary men and weapons in their aims, 
means, and mode of use that their structure, circumstances, 
and appendages should be widely different. What is good 
for one may be folly for the other. 

On land artillery in England we have expended enormous 
sums of money on new guns, which we now al! admit to be 
worthless and dangerous. But we have gained at great cost 
to the nation, knowledge which we should now use for the 

ubiic go ° 
; Before we began our new experiments on gunnery, we 
possessed one gun which was possibly the best in the world. 
It was our 68-pounder 95 cwt. gun. Both army and nary 
had unlimited and well-earned confidence in that gun. Its 
power of endurance was enormous, the initial velocity which 
it gave to the shot was greater than most of our modern 
guns, it was both durable and efficient. 

Since then we have gone on a false track, and have paid a 
large penalty ; this false track has done most harm in failing 
to give us trustworthy and efficient durable naval guns. 
For the ‘design of the best naval gun, we should try to throw 
aside the prejudices and traditions of the past, and look the 


* Read before the Institution of Nava! Architects. 


For the work of the future man-of-war, what do we want 
| the ship’s guns to do? Formerly, what we wanted to do, wag 
| to kill the enemy’s crew, and make them haul down their 
| flag, and therefore to board their ship. What do you want 
|now? You.want to destroy the ship, not the men; you want 
either to blow her up or run her down, that is all; the smajj 
objects and small injuries of the past have no value now. T, 
destroy a large ship is our modern aim, and that our modern 
man-of-war must do or fail. Two means alone can destroy 
| large ships—large shells, or running down. The soldier 
fighta with the bullet or the bayonet. The ship fights with 
| the shellorthe stem. Now this view of the case imperatively 
| demands guns of great bore. Pray mark the difference: | 
do not say guns of great weight merely, I say guns of great 
bore. In this distinction I am marking the cause of our great 
blunders. We have been wasting our time and means on 
guns of great weight and email bore, when we should’ hares 
been making guns of great bore, and should have been ex. 
| pen ling our means and brains on making our great-bore 
| guns as slight, strong, handy, and effective as possible. 
| That should have been our aim, that must be our future aim, 
| if not for military guns, at least for naval guns. Starting 
then from our old naval great gun of 95 ewt. and 8 in 
bore as the naval gun of the past, what should we have 
taken as the gun of the future? To this I answer directly, 
I should at once have taken a bore of 12 in. ; 

To this you reply at once, that 12 in. is a bore requiring 
an enormous weight of gun. I reply thai is the radical 
mistake; a great bore does not require a great weight of gun, 
a smal! bore does require a great weight. 

To explain this, I must point out another blunder of the 
pee We used to fancy that the bore of a gun was intimately 

ound up with the weight of the shot. That wastrue. It is 
so no longer. With the old-fashioned gunnery the weight of 
the spherical shot was exactly measured by the bore of the 
gun; with rifled shot and shell these trammels have entirely 
lisappeared. You are left entirely free to choose the weight 
of your shot independent of the bore of your gun. 

When I say that for a gun of given weight, say 12 or 18 
tons weight, I prefera bore of 12 in. for a naval gun tos 
bore of 5 in. with that weight, at least for naval purposes, 
1 must state another special point we want in a naval gun. 
You have been present, | have no doubt, as I have been, at 
many of our experiments on the powerof guns to penetrate 
ships’ armour, and on the power of armour to resist penetration. 
You have seen it proved there, as I have, that the destructive 
and penetratiag power of the shot is due, not to the mere 
weight of the shot so much as to ita high speed. You know 
by theory also as well as by experience, that penetrating or 
jestructive power is proportioned not merely to the speed, 
but to the square of the speed. Thus you know that with a shot 
at 1000 ft. a second and another at 1400 ft. a second, the 
latter has double the penetrating power, though it has searcely 
a half more spee i, hereas to have equal effect by weight it 
would require double weight. While again double speed 
would give four times the penetrating power. 

This shows you why in ship destruction we want high speed 
of shot above everything. This is why I select large bore of 
gun instead of little bore, to give me high speed of shot and 
shell, or penetrating power 

I have next to show why and how I get high speed better 
from a great-bore gun than from a smail-bore gun. For 
hitherto we have acted on the contrary maxim, and got 
greater speed by smaller bore. 

Here also we encounter a radical change of principle, which 
I beg to recommend to your close attention. It is quite true 
that on a small scale smaller bore guns give higher speed to 
shot. But this is untrue on the large scale. In ships you 
already know that what is true for one size and speed, is false 
for another size or another speed, so also isit in guns. What 
is true in smal] guns may be false in great guns. It is neglect 
yt ignorance of this and such like principles that has led us 
astray. 

The change of conditions on going from a small-bore gun 
to a large are these: 

1. On the small scale, the strength of the metal of the 
gun is far beyond the strength needed for the strain of the 
powder. On the large scale the useful strength of the 
meta! falls off rapidly as the size grows 

2. On the hn scale the proportion of weight of shot to 
area of bore is very small. On the large scale it becomes 
destructively great. 

3. On the small scale the whole strength of the whole gun 
is effectual in resisting injury to the gun itself. On the large 
scale only a smal! proportion of the whole metal of the whole 
gun gives effectual aid to prevent the ruin of the gun itself, 
and thus the forces we prepare to ruin the enemy only injure 
sur own guns and gunners. I remember standing near one 
of our great guns when it burst. The occasion was to me 
most instructive. It satisfied me that only a very small 

rtion of this great costly new gun of wrought iron and eteel 
was of the slightest use in strengthening the gun. 

In illustration of the principles, I will now take given guns 
of larger and less bore, of equal weights, and loaded with 
shot of equal weight, and thus prove to you that the great 
bore is the good naval gun and the small bore is the bad one. 

I first start with the old 8-in. gun. We will take as our 
juestion this: We propose a substitute for it as a rifled gun. 
We know that our old spherical shot weighed 68 lb. We 
want our new shot to weigh 240 Ib. Now, I ask the question 
practically. We agree that we may go in weight as tar as 12 
tons or 240 ewt. in our new gun. The practical question I 
mean to put is this, Is it better to make our new naval gun 
of 12 tons, of the bore of 8} in., or of the bore of 12 in.? 

First compare those areas of bore: 

84 in. bore contains 72 round inches } t 
12 in. bore contains 144 round inches,or§2 

From this you conclude that, equal weights of shot being 
taken, it will only require half the force to gain equal 6 
of shot for given weight, or only one half the bursting force 
per inch of gun. 

Or if yqu take equal propelling force per inch, the same 
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shot that leaves the smal! bore with 1000 ft. initial speed will 
leave the larger bore with 1400 ft. initial speed. 

Coming now to the main point of endurance of the gun 
and its safety, I say that for the same speed of the same shot 
the gun is only strained one half in the great bore of what it 
is in the little. 

So much for the gain of speed. You see that the gain is 
unquestionable, and I now come to the question of strain on 
the metal. 

It may be said that the 12-in. 12-ton gun is thinner than 
the 82-in. 12-ton gun ; 

It is thinner, but only in the proportion of 15 to 13, while 
its work is more effectual in the ratio of 26 to 13. 

But this is understated. You all know that the inner 
coating bears much more effectual strain than the second, 
and the third outwards bears still less. Now the difference 
between the small bore and the large bore in this respect is 
that the two inner effectual thirds remain in the large one, 
and only the least efficient of the three is removed. The less 
thickness of the large bore is therefore compensated further 
by ite great efficiency. 

I need not continue these details further. I believe you 
will be able to satisfy yourselves, as I have done by caleula- 
tion and by trial, that in very large heavy guns the larger 
bore has a predominance of advantages, and the smaller a 
predominance of disadvantages. 

I next pass to a question of shot and shell and charges for 
the great-bore naval gun. 

I have assumed in all I have said that we shall know how 
to regulate the discharge of our powder power, so as to get 
out of it the greatest quantity of useful force with the least 
quantity of hurtful force. 

I may say shortly how this can be got. Let the 
charges of our great-bore guns be made of large solid masses, 
not mere pebble powder, which is an error, but in properly 
proportioned hollow cylinders. In these let the lighting 
take place from the centre of the cylinder so that the powder 
burns uniformly outwards. This gives perfect burning, per- 
fect efficiency, maximum useful effect ; moreover, these car- 
tridges prepared in metal cases perfectly air-tight and water- 
tight, would be carried in a ship in the best possible condi- 
tion both for general safety and immediate usefulness. 

Lastly, as to shot, I call attention to the fact that since 
we gave up spherical shot and took to cylindrical shot, we 
have the power of making a far greater variety in the 
volume of the shot and sbell, and in their dimensions and 
proportions than formerly. I can now fire with equal precision 
from a large-bore gun wide roving explosive shells and 
long, narrow, solid penetrating shot. The next point of 

nportance to our guns at sea is, a steady gun platform. 
This is to be given only by certain qualities of the ship. 
This is to be obtained in the followmg manner: 1, By mak- 
ing the form of the ship such, that her stability shall be formed 
nearly equally of the two opposite kinds to which I beg your 
discriminating attention. 2. Stability of form. 3. Stability 
fweight. 4. Stability of distribution. 

Having got a ship with seagoing stability of gun platform, 
the next point is the gun carriage. Now I have little to say 
regarding the ordinary naval gun carriages, which have been 
fully studied and matured by most competent naval men. 
But I wish to say that there are very many cases in which 
the Moncrieff gun carriages offer the greatest advantages 
for naval great-bore gunnery. It is, however, only in special 
cases that their great value is manifest. All I wish todo is 
specially to direct the attention of naval men to them, as I 
clearly foresee that several classes of ships can do much 
better service if expressly designed for these gun carriages 
than if designed and constructed for the common one. 

I feel sure you do not imagine that I mean to confine your 
plans of the future to the consideration only of the three 
great groups which appear to me to be the essentials of the 
fleet of the future. I have limited myself to them merely as 
the essentials to victory in the great ocean warfare of the 
future 

Besides these, there remain the special service classes of 
ships, which may serve as aids and supplements to our great 
fleets, and which require special adaptations to special aims 
for home service, while our large fleets must be ready to go 
into any ocean which requires their presence. 

Turret ships are some of these ; ships of exceptionally light 
lraught and large guns are among these, floating batteries 
and despatch boats are others. And in general vessels built 
purely for what we call coast defence are what I call special 
service classes; I do not omit these because I undervalue 
them, I omit them because even if we had any number of 
them, they would not enable us to gain a great naval victory 
on the open sea, nor to destroy the enemy's fleets in his own 
seas, oul it it this form of attack which is our only sure 
defence of our country in the future. 

I will, however, say a word or two that I think useful in 
regard to our special classes of ships. We want some classes 
of vessels for war, which shall be specially fit for service in 
rivers, bays, and shallows, fixed turret ships and revolving 
turret ships are among these. They must have light draught 
and large guns, and this special quality that they may pass 
by land fortifications without injury, and be able at one and 
the same time, while keeping their guns at work steedily 
on their enemy to pursue their course steadily along a 
circuitous or winding channel. This service is to my mind 
the one service for which turret ships are specially suited. 

For rivers, inland bays, and similar coast service, the im- 
portant qualities are, light draught, handiness, large bore 
guns, and high-speed shot; great endurance, long voyages, 
and sea-going qualities they may not have. 

In regard to floating batteries I have little to say, they 
will be easily destroyed by the single great gunners I have 
described. i must say thet I am convinced of the great 
value of circular floating batteries, with thick armour and 
numerous great guns, made to revolve while firing by means 
of screw propellers, having also their propellers and canines 80 
made as to be able 








to remove them from one place to another. 
f large fictillas of extremely sma!) 


I am also in favour 





shallow-water vessels, for pouring heavy large shells on to 
the decks of the enemy, if ever he should be rash h to 
enter any English harbour among either our merchant fleets 
or our men-of-war. But I put them last on the list, because as 
I have already said, our greatest wisdom lies in being ready 
to destroy on his own shores, in his own seas and harbours, 
the entire fleets of our enemy before he has time even to com- 
nae his arrangements for attempting to enter our seas. 

very thing short of this on our part would be mere childish 
folly. 

L hope to have made it clear that while I give supreme 
importance to our ocean war fleets, I do not undervalue our 
home defence, and inland, bay, and river, and coast defence, 
I merely place it second. 

In regard to all our classes of war ships I wish to call 
attention to certain points of paramount importance, which 
I think it possible may not yet have acquired in the minds 
of younger men than myself, all the attention and importance 
which my experience and observation, and my kaowledge of 
the views of able men, have led me to attach to them. 

1. The proper proportion of ship, form of ship, and dispo- 
sition of weights in a ship, which give that ship—in open 
sea, in heavy weather—a steady gentle wave motion, in other 
words, a steady gun platform. 

2. The proper construction of ship, in regard to selection of 
materials of construction, and mode of construction, which 
shall give that ship endurance, not vey | inst the shot 
and shell of the enemy, but also against the vy sea, and 
against shot and shell under water, by torpedoes or similar 
means, and also against running down. 

8. The proper mechanism of manceuvring the ship, so that 
with high speed and large dimensions, your powerful ocean 
man-of-war and your ocean cruiser shall be as quick and 
handy in a heavy sea as an ordinary small ship in smooth 
water. 

4, The proper nature of the great gun of the future, and 
its shot, and shell, and charge, and of its gun carriage, 
and its system of rifling, so asto get a maximum of des- 
tructive effect out of a given mass of gun and mass of ship, 
and material of attack and defence, and this with peculiar 
reference not to smooth water or stationary batteries, but 
specially to naval action on the high seas. In these respects 
a military battery and a naval battery are as different as 
possible—even contrary. 

To those four points I call your special consideration. I 
have matured and decided views on them all; but it is plain 
that each is a subject of a special paper, and there is not 
room here to exhaust any one of them; one or two of them 
I shall refer to in a following paper. 





Mr. Bell Galloway agreed with Mr, Scott Rassell in the 
plan which he had submitted, but in respect of the type of ship 
which was now before them, he took leave most respectfully to 
dissent therefrom. The requirements, according to the history of 
the past, of a ship of war were speed, buoyancy, stability, and 
protectiveness, in order that she might become an effective 
fighting mechanical machine. To produce that they must have 
stability. Mr. Scott Russell said that he wanted the stability 
just to be, in nautical phrase, so that the ship should roll some- 
what less than the action of the wave, but should still roll. 
That was quite correct, but the type given them would not so 
completely answer the purpose as alterations he could produce 
were calculated to do. All forms which partook of the oval, 
egg, or cylindrical shape, were sure to roll, and the roll would 
be just proportionate to the form of curvature, What mf 
wanted was stability, and if instead of putting a single keel, 
which would represent Mr. Scott Russell’s design, they were to 
have a central keel and two bilge keels, that would prevent the 
rolling of the ship. The effect of it would also be that the ship 
would be more buoyant, that is to say, would not draw so much 
water, because the column being confined between these kee!s 
would prevent the rolling; and, therefore, that form of ship 
would give greater stability. Then with regard to the working 
of the guns, he quite agreed with Mr. Scott Russell that it was 
well to have the guns so altered that they would go down after 
being discharged. As to the protectiveness of the ship, he 
quite agreed that the ship should be so sheathed over the fight- 
ing decks that people’s lives sould be preserved. 

Mr. Bramwell said that he was glad to see in Mr. Scott 
Ruseell’s diagram that which reminded him of a section of 
Winan’s Cigar Ship. Mr. Scott Russell had said that he did 
not mean a real cylinder, but be made so nice a semicircle with 
continuations above the water line that he felt content to take 
it as part of the circle. : 

Mr. Scott Russell said he would rather call it an as oy 

Mr. Bramwell preferred to use the term circle. If he had 
had the sketch to make, with his limited knowledge of the laws 
which governed the rolling of vessels, and had desired to get for 
the purpose of an easy going floating gun carriage the minimum 
of regular motion, he should have been uncommonly inclined to 
bave gone to Winan's Cigar Ship, which was a perfectly cylin- 
drical form with the metacentre at, or little above, the water 
line, and the centre of gravity a little below it. In that con- 
dition of things they would get the minimum of motion, and the 
most regilar motion. The nearer the ellipse approached the 
cirele the more nearly would Mr. Scott Russell's desire be ob- 
tained, always supposing that they were not going to press the 
ship oyer with canvas. ; 

Sir Spencer Robinson said two very distinct subjects had been 
adverted to by Mr. Scott Russell, and he was only anxious to 
advert to one of them which he considered the most important 
of all, and that was the subject on which Mr. Scott Russell had 
first interested them. Mr. Scott Russell had — to 
their satisfaction and delight about the necessity of method 
and forethought in the construction of the British Navy. 
All things were easy when they could disregard obstacles 
in the way, and if Mr. Scott Russell's plan, whether 
good or bad, could meet with a complete and thorough 
development, they would no doubt in a position 
such as England had never held in the world before; and, 
probably, such as no country ever held, or would hold, because 





they had put before them al] that was wanted, absolutely 
| regardless of expense. If Mr. Scott Russell could be brought 





face to face with every 
if the eloquent axioms they had listened 
and forced upon obdurate and hard-fisted Chancellors 
Ei uer, and the various members 
Li parties, there would be no 
be value the rhetoric and eloquence of bis 
He was firmly convinced that it was the daty of 
obtain such a navy as would give them, as they 
the right to make their voice all over Europe in the tone 
= chose to adopt, which he ho: 
with justice and moderation. ¢ great difficulty in obtaining 
that navy was the difficulty of money, and the t reason why 
navy was that 


member of the House of Commons, 


s 


it was difficult to obtain the money wanted for 


they belonged to the Liberal or to the Tory party, were afraid to go 
down and state clearly and deliberately to the House of Commons 
that the wants of the navy were so great that larger estimates and 
more expenditure was required than the House of Commons 
liked to give, or that its ministers liked to be responsible for. 
But if that was the case now with the moderate new designs 
that were brought forward, smali in number and only mere 
typical ships for other ships to follow, what chance was there of 
any minister being convinced, or if emvinced of putting his con- 
viction into the shape of action, when he that Mr. Scott 
Russell bad talked of a swarm of ships being required, which 
were to be of enormous itude and speed, and carryin 
powerful guns and armour plating. When three or four 
those qualities were named, they were all aware that they were 
asking for something enormously expensive, and that all the 
plans that Mr. Scott Russell had so eloquently put before them 
would no doubt resolve themselves into an expenditure which no 
House of Commons and no country could possibly submit to, or 
would by any chance give ander the present aspect of things. 
Whether it was wise or foolish, he thought the latter, to, git with 
their arms folded, and to think that they never should be 
attacked, and to trust that a few ships would be sufficient for 
their purpose, was another matter. e thought the qualities of 
our ships of war should be what had been described, the most 

werful armoured ships and the swiftest ships in the world, 
the Admiralty constructors had built types of such ships. For 
an unarmoured ship, the fastest ship ever produced was a desiga 
that came from the designers’ department of the Adimuiralty—the 
Inconstant—which was a frigate of great power, with armour. 
piercing guns, considerable qualities of sailing, and enormous 
speed under steam. If that type of ship had not been repeated, 
the fgult did not lie with the navy constructors. They bad been 
ready to repeat those types and types of superior excellence. The 
fault must be looked for eleewhere, and certainly not in the con- 
structive departinent of the Admiralty. It was exceedmgly hard 
upon naval architects and constructors, who had put together all 
the best ideas they could possibly evolve, and had achieved the 
most splendid success in realising what had passed through their 
minds, to find that through ¢ me cause or another which perhaps 
had better not be adverted to, they could not get their ships 
repeated, but were sent away with some other design forced upon 
them not at all corresponding, except, perhaps, in one particular 
feature, to the design they wished to have, and were made 
responsible for a navy of many different types, and as completely 
free from any r ble classification as it was possible to 
imagine. He considered no ship was ever constructed with the 
same power of artillery and defence as the Devastation class 

ased, and as for her stability and safety, the calculations 

which had been made proved that she was a ship of the most 
extraordinary power of armament «nd defence, and as handy and 
as swift as she was remarkable for her defensive and offensive 
powers. Who was to blame if we had not got an efficient navy ? 
Certainly not the naval architects and engineers. He had no 
hesitation in saying, as the result of ten years’ experience, that 
it rested mainly with the House of Commons. That might be 
an audacions thing to state, but owing to an insufficient sum of 
mouey being allowed by the House of Commons our ships had 
been constantly kept back, and that had influenced, although it 
ought not to have influenced, our statesmen from telling the 
truth and letting the country be aware that its navy was dis- 
organised, unclassified, groping its way in the dark, and not 
allowed to be what it ought to be. Lf the navy were what it 
should be, it would resemble in many respects the navy which 
had been sketched out so graphically by Mr. Scott Russell. 

The Earl of Lauderdale understood Mr. Scott Knsseli’s paper 
to refer to the class ot vessels it was desirable for Great Britain 
t» have in the future. He had shown them what they had 
had in various years, but he had not laid mach stress upon the 
question of expense. As to the House of Commons — 
impediments in the way, they would always do so until nava 
architects, and people connected with the navy, showed them 
what was absolutely necessary, and until they had fixed upon 
the vessels that ought to be built. If that were donethe House 
of Commons would give them the money to build them, With 
regard to the “ Warrior” class, he looked upon that class as 
obsolete, so far as regarded the armour aud guns. He agreed 
with Mr. Scott Russell that they must bave such slips as the 
Warrior, but they must be so far protected with armour as to 
be able to meet the present guns. He did not agree with Mr. 
Scott Russell that they should have a number of guns; they 
could not have many guns, and as for protecting them with 
armour, he thought it was im ible. Therefore he considered 
the guns should be few. With regard to such ships as the 
Devastation and that class, he did not look upon them as ships 
atall. They were nothing more than powerful floating bat- 
teries. With regard to the Inflexible and that class he would 
give no opinion. Then the next question was as to the vessels 
required to protect the trade of the country, They possessed 
about 31,000 ships, carrying 350,000 men, and they had to 
protect ali that property besides the colonies. Without they 
could, in case of a great naval war cover the sea with vessels, the 
trade of the country was in jeopardy, and they would lose their 
colonies. They required vessels of the Alabama class, swift 
sailing vessels which could keep the sea, and never using their 
coals except when chasing an enemy. With regard to the 
question of guns, as to our having small-bore guns instead of 
large bore, he differed entirely from Mr. Scott Russell. If the 
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gun was made strong enough and long enough no doubt the big 
gun would be better, but on board a ship that would be a great 
difficulty, and the trials that had taken place had shown that a 

2 in., or a moderate sized bore, penetrated rather better than 
the very big one. 

Mr. Thorneycroft wished to make afew remarks with respect 
to the ships now built by the Admiralty. The penetrating 
power of modern guns was so great that it was quite impossible 
to armour aship entirely.’ Ships of the Thunderer class he be- 
lieved were only armoured to a limited extent, and part of her 
upper works were almost uudefended. He thought that was 
the right kind of ship, but he would venture to recommend 
that the unarmoured portion should be extended to a greater 
height above the water so as to make the ships really capable of 


carrying sail, and the raised structure would enable the ship to | 


be a sailing ship until she came into action and this was per 
forated, and even when that was so she would be able, atter 
destroying her enemy, to go safely out of activn. 

Captain Selwyn bad been very much interested in Mr. Scott 
Russell's first paper, but he thought that in the beautiful p: 
ture which had been drawn of the future navy, the question of 


duration of speed had been left out of consideration, which was | 


a very important matter for seamen. He agreed that the gun- 
boats described by Mr. Scott Rassell ought to exist in large 
numbers. They would afford the best protection to our shores, 
because large floating bs'teries could not so readily be used at 
the right pot and the right time. With regard to the second 
paper, he agreed generally with what had been said on the sub- 
ject of gun-carriages; but he would ack whether it would not 
be wiser, when dealing with steady platforms for gun-carriages 


to have a light draught, and while taking the circle as the best | 


possible form, to take only a smal! segment of that circle, and to 
extend the width and length? The advantage of a vessel! of 


light draught was that she could go into shallow water, where | 


alone sometimes she could escape from more formidable 
foes. : 

Mr. N. Barnaby said that the first and third type of ships 
which had Leen described were represented in the navy, but the 


second type, which was a long, fast, low, sea-going gunboat, with | 


one heavy gun, was not, and that was a ship which sailors would 
not at present use. He quite agreed with Mr. Scott Russell that 
it was right to build vessels for fighting purposes which could 
not properly be called ships; but when it was remembered what 
had been said about the first attempt that had been made to send 
to sea a powerful fighting machine without masts, like the 
Devastation, it would be seen how difficult it was in the English 
navy to pass from a ship to what was called a fighting machine. 
With regard to the question of guns, he could not understand 
the rule adopted by gunners in making the length of a gun in 


yroportion to its calibre, because if the calibre of guns was to | 
e@ much increased, the length of the guns would be too | 


great. 

Admiral Stewart understood that the ship described by Mr. 
Scott Russell was intended to meet waves and seas with a 
certain height of freeboard not armoured above the water 
line. 


Mr. J. Scott Russell stated that he had not gone into a | 


question of armour. 
Admiral Stewart thought the armour extended to the water 
line in the ship which had been described. 
Mr. J. Scott Russell observed that that had no relation to 
that kind of ship, but that was the form of a ship calculated 
to give a stable platform. 
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excellent service. It was better to make the best of what they 
| had, and he believed that without much difficulty, and at an 
;expense of not more than 100,0001., there could be such a 
rearrangement of guns in our ships as would nearly double the 
| force of all those vessels which had been pronounced by some 
| persons to be obsolete. 
| Mr. J. Scott Russell after replying to the various points 
| raised in the discussion, expressed his gratitude to Sir Spencer 
Robinson and Mr, Barnaby for baving had the courage to speak 
vat a8 they had done. He had not ventured to utter a tenth 
| art of what he felt on the subject, nor did he intend so to do. 
| But, as an Englishman and as a patriot, he felt profoundly 
| grateful to all those who treated this question as one of serious 


| national interest. It was 60 earnest a matter, that he thought | 
| the House of Commons should vote a liberal sum of money in 
j order that they might be able to say to the country that our 
_| fleet was in perfect order, and that we need not be afraid of 


: . ‘ wmmnnt . 
Admiral Stewart stated that the gun-carriage was comm nly | going to war to-morrow. He had watched all the wars which 


known a8 Major Moncrieff'’s gun-carriage, which rises anc 
falls. He supposed such a ship would be required to be 
protected with armoar round the sides. Otherwise, if the 
part of the ship above the water line was broken, in what 
manner could the seas be prevented from going down to where 
the guns were worked. That appeared to him to be the difficulty 
with regard to such a ship when it had to encounter heavy seas. 

Mr. C. W. Merrifield considered that there was one thing 
above all others to be learnt from this discussion, namely, that 
the country especially—he would not say the Government— 
should learn to trust naval architects a little more, because from 
ove cause and another professional naval architects bad not had 
fair play. He thought the country would gain a great deal 
if it allowed those with whom the construction and plans of ships 
must finally rest, to exercise their own discretion a little more. 
He also thought that in the matter of economy and ill-judged 
expenditure, not only the House of Commons, but the country 
were to blame. The country did not quite understand the ques- 
tion at issue. We had been singing “ Rule Britannia” so long 
that we actually believed Britannia must rule without using the 
ordinary means of attaining that object. Although it was com- 
monly said that an enemy might make an invasion, but that it 
would be impossible to hold the country—in his opinion the 
holding of the country would bea great deal more easy than 
its invasion. He strongly recommended these observations for 
the consideration of bis tellow countrymen, although he did not 
expect they would carry conviction. 

ajor Moncrieff said with regard to the difficulty which had 
been suggested as to the water being kept out of vessels, he 
thought that that could be done with the greatest facility by one 
or two methods, one of which was to have an iron case round the 

t, not armoured so as to allow the shot to pass freely through 
it, and the other was a self-acting shutter which would close 
over the port. 

Mr. Lamport believed that the 47 or 60 ships of war which 
had been built for the navy, were looked upon by the country as 
being equal to all the navies of every country in the world be- 
sides. Numerically they might be so, but it was to be borne in 
mind that the greater — of our present fleet was not 
capable of resisting one of Whitworth's 70-pounder guns. He 
considered such a fleet was not one upon which they should rest 
for the protection of this country and its commerce in times of 
war. For his own part, he thought they should give up build- 
ing vessels like the Devastation, which looked well, and sailed 
well upon paper, but which in case of war or of defence would 
be utterly useless to protect our distant commerce. 

Captain Scott hoped that the gentleman who had last 
addressed them, would not go away with the idea that all large 
ships for fighting purposes were as useless as he seemed to 


had occurred in his lifetime, and had observed that when people 
said they were all in order, and all ready for war, other people 
felt 80 too, and took care not to make war. But if we said we 
were ready, and we were not ready, then we might tumble, as 
we have done before, and as other nations have done not long 
ago, into the abyss of misfortunes. 


RANKIN’S GOVERNOR, 

WE illustrate above a new form of governor—specially in- 
tended for application to compound marine engines—which 
has been designed by Mr. Robert Rankin, of Glasgow. The 
apparatus consists essentially of three working parts, namely, 
(1) a steam cylinder A, (2) its piston slide valve B, and (3) 
anair pump C. These parts are all firmly bolted together by 
means of the flange bracket D to any convenient part of the 
engine. The piston of the air pump is worked by its rod being 
connected to any convenient revolving or reciprocating part 
of the engine, so that it may compress the air in a small 
chamber situated between the pump and the piston valve ; or 
it may be driven by means of a small eccentric worked direct 
off the crankshaft. The piston valve is made differential, and 
as the steam is admitted in the centre it has a tendency to 
keep the valve against the close end of the casing. At E 
is shown the regulating valve at the close end of the 
air pump. It is fixed at a point where the pressure of the 
air and the steam balances the piston valve. The piston 
rod of the steam cylinder is shown at H, and is attached to 
the lever in connexion with the throttle valve. At F there 
is shown the balance valve which is used for adjusting the 
action of the piston valve to long or short seas. Lastly, 
there is the steam valve at G. 

This governor may be regarded as a steam engifie of 
small dimensions, fitted to, and employed to govern, the 
large one. 

The Air Pump.—This may be either single-acting or 
double-acting ; but the patentee prefers the former, because 
he finds that in its practical application it is as sensitive as 
it is desirable to have it. The plunger of the air pump is 
constructed with a valve on ils inner end, so that on the 
outward stroke of the pump the valve opens and the chamber | 
fills with air, the valve being closed during the return 
stroke either by a light spring or by the pressure of the air 
inside the chamber. As may be seen by referring to the 
engraving, a connexion is made by means of a small tube | 
between the air pump and the end of the piston valve casing. | 





imagine. e considered that they were capable of doing 


The Steam Cylinder.—This does not differ in any im- | 





portant feature from any other ordinary steam cylinder. It 
is provided with stuffing boxes at both ends through which 
the piston rod passes, and on either end of which the joint is 
fixed for connecting the rod which is attached to the lever 
of the throttle valve. 

The Piston Slide Valve Casing.—This part of the appa- 
ratus is provided with branches for steam and exhaust pipes; 
and there is likewise the connecting tube already referred to 
as extending from the close end of the air pump. 

One special feature of this governor is claimed by the 
patentee : it is that of being always ready for action, whereas 
engine governors that are constructed on the centrifugal 
principle have themselves to develop the necessary power 
before they can act upon the throttle valve. In such cases, 
when the engine runs away, its speed or its increased velo- 
city has to communicate itself to the driving wheel, and 
thence, by wire, hide, or hempen ropes, to the governor. 
This necessarily consumes some time before the power can 
be brought to bear upon the throttle valve, and so “ bring 
up” the engine. In the Rankin governor, however, there 
is neither rope nor pulley to contend with, the working parts 
being all rigid. ; 

This new governor requires very little power to work it. 
The piston valve, the end of which is in communication 
with the close end of the air pump, is an easy fit 
for the casing. It has no stuffing box to work through, 
but is made differential in diameter as already indi- 
cated, so that the pressure of the steam may force it 
towards the close end of the valve casing, on which is 
fixed a small balance valve, which in long seas is 
kept well closed, and in short seas well open. The 
various parts of this governor are so nicely adjusted that the 
slightest tendency of the engine to run away, or to exceed 
the speed for which it has been regulated, at once forces the 
piston valve to the opposite end of the casing. The steam is 
then admitted into the opposite end of the cylinder, 
and the throttle valve is closed again immediately. When 
the engine regains its mean speed, the piston valve regains 
its former position, and the throttle valve opens, and con- 
tinues open until the engine again attempts to run away. 
Though specially designed for compound marine engines, 
Rankin’s governor is also suitable for rolling mill, or other 
engines whose powers are frequently varying and require a 
quick and certain-acting governor. 

It is only a very few months since this new governor was 
brought into notice among marine engineers, bat it has 
already become very favourably known. The makers 
—Messrs. Steven and Struthers, Glasgow—have now in 
hand the twelfth machine, and we understand that the 
governor is mentioned in the specifications for four steamers 
that are being negotiated for by a new steamship company 
intending to trade with South America. Two of the 
steamers that have been supplied with the governor are 
vessels with engines of 300 horse power, the steam cylinder 


| of the governor being in such cases 34 in. in diameter. Messrs. 


William Simons and Co., Renfrew, who are so well known 
in connexion with the construction of steam-dredging plant, 
have applied the governor to no fewer than three large 
hopper dredgers—one for the Caledonian Railway Com- 
pany’s harbour at Grangemouth ; one for the service of the 
Canadian Government on the St. Lawrence; and one for 
the River Tees Conservancy Commissioners. 
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NOTES FROM THE NORTH. 
Graseow, Wednesday. 

Glasgow Pig-Iron Market.—The pig iron warrant market 
was steady last Thursday, and a moderate amount of busi- 
ness was done during the forenoon, at 71s. and 70s. 9d. cash, 
which is the lowest rate that has yet been reached in the 
open market. The closing rates were 71s. buyers and 71s. 9d. 
sellers. There was no business reported in the afternoon, 
nor was there any further reduction announced in makers’ 
prices. The following day being Good Friday was held as 
a holiday by the iron merchants. The warrant market 
opened without much animation on Monday, and only ae 
email amount of business was done during the forenoon at 
71s. 9d, closing sellers 72s. In the afternoon no business 
was reported, and prices were nominally 71s. 9d. buyers, and 
72. 3d. sellers. Makers’ quotations stil! remained unchanged. 
Very little business was done yesterday. Some lots were 
purchased at 72s. 3d. cash, and at the close sellers were ask- 
ing 720. 3d., buyers offering 726. As much as Is. 2d. per 
ton was paid in the shape of backwardation yesterday. Only 
« limited amount of business was done again to-day. Some 
iron changed hands at 71s. 6d., and sellers at the close still 
quoted that figure. It is scarcely expected that there will 
now be any further material reduction. The quotations for 
makers’ iron are lower than they have been at any time 
during the last four years. Generally speaking the market 
seems steadier than it wasa week or ten days ago. The 
following are the official quotations: 


No.1. No. 3. 


s. d. s. d. 
G.m.b., at Glasgow ove e- 786 74 6 720 730 
Gartsherrie ,, 9 +» : eee 810 766 
Coltness o ove ooo 840 760 
Summerlee __sée,, one pam 820 730 
Langloan aa ons - 820 740 
Carnbroe - eee eee - 780 730 
Monkland 9” eee oes , 740 726 
Clyde eee _ a 750 730 
Govan, at Broomielaw, ex store ... 740 726 
Calder, at Port Dundas . oes 826 740 
Giengarnock, at Ardrossan eee 800 7286 
Eglinton 9° ove 716 696 
Dalmellington ,, ose 716 696 
Carron, at Grangemouth, selected oo 
Shotts,at Leith ... ene = §26 740 
Kinnell, at Bo'ness - 776 710 


(The above all deliverable alongside). 
Bar iron eve eee eve ove §=(O4. 10 
Nail rods... ove eve 91. 10 

Last week's shipments amounted to 1,325 tons, as against 

10,601 tons. 


Meeting of Ironmasters.—A meeting of ironmasters was 
held to-day in Glasgow for the purpose of taking into con- 
sideration the advisability of making a reduction upon the 
wages of miners and blast furnace workmen. Nothing was 
definitely fixed, however, and the meeting was adjourned till 
this day week. It is reported that notice has been given in 
ne instance ofa reduction to the extent of ls. per day, and 
in another to the extent of 20 per cent. 


The Coal Trade—There has of late been a very dull con- 
dition of things in the eoal trade. The demand is at a low 
ebb. Steam coal is practically a drug in the market, and the 
stocks of almost all other kinds are very much in excess of 
the demand. It was thought that prices had reached their 
lowest level two or three weeks ago, but several varieties 
have again been reduced 3d. perton. The following are the 
prices, free on board, at the Glasgow Harbour cranes: 
Smithy coal, 15s. to 16s. 6d. per ton; steam coal, 10s. to 
lls. Yd.; house coal, Se. Od. to i4s.; splint coal, 9s. 8d. to 
10s.; Wishaw main coal, 8s. 3d. to 9s. The shipping de- 
mand is fully better on the east coast than on the west, owin 
to the Baltic trade having been resumed for the season. All 
fear of a strike among the miners of Fife and Ciackmannan 
is now atanend. A conference took place in the early part 
of last week between representatives of the coaimasters and 
of the men, and the result was that the former agreed to a 
compromise, contenting themselves with a reduction of 15 

r cent. instead of 20 per cent., which was their original de- 
mand. At a conference of the men held in Dunfermline on 
Saturday to vote on the question, it was resolved by a 
majority of 2309 votes against 1854 to accept the modified 
terms, and on Monday the men began to work on the reduc- 
tion. Of course, the arrangement was amicably effected, and 
without any cessation of work, according to the usual practice 
in Fife end Clackmannan when there is any wages dispute. 


Kirkwall Harbour.—The Harbour Trustees of Kirkwall 
have now finally resolved on extending the accommodation 
of their harbour, by extending the pier seawards by 70 ft., and 
widening the present pier head with a facing of stone. 


Assistant Harbour Engineer at Aberdeen.—Mr. Copland, 
in succession to Mr. James Barron, has been appointed super- 
intendent of the Aberdeen North Pier Extension under Mr. 
Dyce Cay, the resident engineer. That gentleman has been 
connected with the Aberdeen Harbour Works for nearly 
thirty years, and during that time he has superintended the 
execution of several very important undertakings connected 
with harbour improvements. About thirteen years ago he 
was appointed to carry out rather extensive harbour improve- 
— at Swansea, under Mr. Abernethy, consulting engineer, 

mndon. 


New Harbour Works at Buckie, Banffshire.—For years 
past the fishing people of Buckie have been eagerly looking 
forward to the construction of a harbour, and the proprietor, 
Mr. Gordon of Cluny, has at last consented to build a suitable 
one at hisown expense. The new barbour is looked to with 
—— hopes. Buckie is said to possess about 300 boats of 

arge dimensions, and decked over and provided with the re- 
yy for a four or five days’ cruise. it has been calculated 
that these boats will pay dues amply sufficient to repay the 
construction of a harbour. That now about to be proceeded 





with will embrace an area of about 8 acres, of which one 
quarter will be quevege, the available length of which will 
be about 2000ft. 1 arbour will be protected by a break- 
water 900 ft. in length, and it is to be divided into an inner 
and an outer basin by a spacious pier running up the centre. 
The whole works are to be constructed of concrete, there 
being an abundant supply of the requisite materials on the 
site of the operations to mix with the cement. Mr. David 
Cunningham, C.E., Dundee Harbour, is the engineer for the 
works, and Mr. James Barron, lately superintendent of the 
Aberdeen Harbour Works, has been oppointed resident 
engineer. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mippiessrovens, Wednesday. 

The Cleveland Iron Market.—Yesterday there was a nume- 
rous attendance on ‘Change at Middlesbrough, but very little 
business was transacted. The price of pig iron is still based 
upon 58s. 6d. and 59s. per ton being paid for No. 3. There is 
a fair demand for pigs, and it is stated that although many of 
the finished iron works are working so badly, the stocks of pig 
iron are not increasing, while the make continues to increase. 
Owing to the holidays there has been considerable interference 
with work. 


The Finished Iron Trade.—There are various opinions about 
the condition of the finished iron trade. Everybody admits that 
at — it is in a mort unsatisfactory state, and that at pre- 
vailing prices rails cannot be made at a profit. Some people 
believe that the depression will continue for the whole of this 
year, but others are of opinion that in the course of a few months 
wages will be re-arranged, materials will be cheaper, and trade 
will be brisk. 

Visit of Sir Charles Adderley to Middlesbrough.—To-day 
Sir Charles Adderley, President of the Board of Trade, accom- 
panied by Mr. Gray, visited the river works on the Tees, and 
expressed themselves highly pleased with what they saw. Sir 
Charles was the guest of Mr. Bolekow, M.P., at Marton Hall. 
It is understood that the distinguished baronet is obtaining in- 
formation which will be useful in discussing the Merchant Ship- 
ping Bill. 

Engineering.—There is nothing requiring special mention in 
this department of industry at present. There is a good deal of 
marine work on hand. 


Shipbwilding.—On the northern rivers all the shipyards are 
fairly occupied, and it is expected that they will be kept fully 
employed during the year. 

The Cleveland Ironstone Miners.—The award of Mr. 
Kettle, which has been looked for anxiously, arrived on Thurs- 
day morning. He decides that the miners’ wages are to be re- 
duced 2d. per ton, and that 10 per cent. be taken off datal 


men. It will be recollected that the mineowners desired a re- | 


duction of 3d. per ton. ‘The men appear to have accepted their 
defeat in a proper spirit. It is to be hoped that they will en- 
deavour, by industry and thrift, to make up what they will lose 
by the reduction. 


The Coal and Coke Trades.—There is no change in the 
state of the coal and coke trades. 
question was referred to arbitrators and efforts have been made 
to obtain an umpire. The Right Hon. W. E. Forster has con- 


sented to occupy that important post, and it is boped the matter | 


will soon be settled. 


NOTES FROM SOUTH YORKSHIRE. 
Suwerrigtp, Wednesday. 

Further Reduction of Miners’ Wages.—It is stated that the 
coal miners employed at the Butterley Company's collieries at 
Ripley, Derbyshire, have received an intimation that another re- 
duction will shortly be made in their wages; but no particulars 
are forthcoming as yet as to the extent of the proposed cur- 
tailment. 

Flooding of the West Hallam Collieries.—The West 
Hallam Collieries, Derbyshire, belonging‘to Colone! Newdigate 
and others, have been flooded during several days past, causing 
about 600 miners to be deprived of employment. 








The Mansfield to Worksop Railway Line.—This line, | 


j 


although in a practically finished state, has not yet been opened | 


for traffic, owing, as is stated, to some dispute a» to the terminal 
arrangements at the Worksop end. 


The Yorkshire Agricultural Society.—The annual show of | 


the Yorkshire Agricultural Society will this year be held at 
Driffield. The total prize money offered is 2100/., a larger total 
than has ever before been forthcoming. It is anticipated that 
there will this year be an unusually good exhibition of imple- 
ments, owing to the fact that the Royal Show will take place at 
Taunton. 


The Cardigan Iron, Steel and Wire Company (Limited), 
Sheffield.—The annual report of the directors of this company 
again shows a loss on the year's transactions, chiefly accounted 
for by the heavy depreciation in the value of the stock and the 
losses on manufacturing prior to the taking of office by the 
present directors in May last. Trade has been depressed during 
the year. The buildings, plant, and machinery have been takea 
atthe same values as in last year’s accounts, although the 
directors are of opinion that the concern was never worth the 
large sum paid for it on the formation of the company. When 
the Board took office at the period named they found only a few 
small orders on the books, and also found the works—the boilers 
in particular—in a very bad state of repair; but as the repairs 
would have cost a considerable sum the directors have not felt 
themselves to be in a position to effect them. Pressing liabilities to 
the extent of over 12,0002. had been met by making two calls on 
the shareholders, and notices bad recently been served upon the 
vendors requiring them to pay forthwith the guaranteed divi- 
lend of 124 percent. The statement of accounts shows the 





year’s loss to bave been 9739/7. odd, making a total loss of 


The Durham pitmen’s wages | 


23,6401. since the commencement of the company’s operations 
two years ago. 

Sheffield Chamber of Commerce and Trade Marks, &c.~ 
At a special meeting of the Sheffield Chamber of Commerce on 
Friday last the new German Trade Marks Law was approved of, 
and a hope was expressed that registration would be made com. 
pulsory. It was also decided that the formation of a local 
Court of Arbitration was at present impracticable, unless the 
parties concerned could be bound to abide by its decisions. 


Improvements on the Manchester, Sheffield, and Lincoln- 
shire Line.— This company is constructing several elegant 
sleeping carriages, on the Belgium model, at its Gorton Works, 
for use in the fast trains between London and the large York- 
shire and Lancashire towns. They ate said to be more elegant 
and more splendidly fitted up than the Pullman cars. The 
same company’s extensions at the Sheffield Victoria Station are 
in a forward state. Two additional lines with covered platforms, 
&c., have been laid down, and will be utilised for the branch 
and South Yorkshire traffic. The main line of the same com- 
pany is being relaid between the Darnall Tunnel and the 
Orgreave Collieries. 

Charlion Iron Works Company (Limited), Sheffield.—A 
special meeting of the shareholders of this company was held at 
Sheffield on Saturday last in order to consider the desirability of 
confirming a decision to issue 50,000/. worth of preference shares 
at 10 per cent. interest. It being stated that this Was requisite 
in order to enable the company to carry on a successful business, 
the necessary resolution was passed. 





NOTES FROM THE SOUTH-WEST. 
Cardiff and New York.—The Glamorgan and Pembroke, 
the two pioneer vessels which inaugurated what was in- 
tended to be a continuous line of steamers between Cardiff and 
New York, are in the market for sale, the project of a South 
Wales Transatlantic line having been abandoned. 


The North Wales Quarrymen.—A strike is probable at the 
extensive slate quarries at Festiniog. The men demand an in- 
| crease of wages. The masters decline, and threaten a lock-out. 
Ten thousand men are affected by the movement. 

Sanitary Matters at Newquay.—Newquay needs improved 
sanitary appliances, and a practical step towards obtaining them 
has been taken, Mr. Morgan, of the Local Government Bb ard, 
having held an inquiry concerning a proposed system of sewers, 
which, it is evident, has his approval 

Newport (Alexandra) Dock.—The opening of this dock, 
| which is exciting a good deal of interest, will take place on 
| Tuesday, April 13. There are to be a grand procession, a public 
breakfast, a ball, and other amusements. 

The Severn Tunnel.—In the course of the siz months 
ending Janvary 31, 1875, the directors of the Great Western 
Railway Company expended 62801. upon this tunnel. 
| Emigration from Wales.—A Pontypridd correspondent 
| states that the em gration movement is undergoing a continual 
| Sega It is said that the Queensland Government have 
| it in contemplation to send a vessel to a South Wales port to 


| meet numerous applications. 


Locomotive Tenders on the Great Weatern.—The Great 
| Western Railway Company bas 898 locomotive tenders, the 
number of locomotives owned by the company being 1142. Ten 
tenders and 24 locomotives were added during the past half- 
| year. 
| The North Wales Collieries—The North Wales colliers 


| have received notice of a reduction in wages of 15 per cent., 
| commencing on April 16th. The Flintshire colliery owners 
| issued a notice on Saturday of a reduction in the colliers’ wages 
jot 15 percent. The men will probably endeavour to induce 
| the masters to accept a 10 per cent. reduction. 

| Pontypridd Chain and Anchor Works.—On Thursday a 
| Strike at these works came to anend. The men have been out 
| nearly sixteen weeks, and during that time each member of the 
| Union of Chainmakers received 12s. per week. On Thursday 
morsing Mr. Lenox sent for the men, and, after a lengthy dis- 
| cussion, he agreed to give them the old price, and the works are 
| now again in full activity. 

Goods Engines on the Great Western.—The Great Western 
Railway proposes to expend 18,5007. in the acquisition of 
additional goods engines. 
| Coal and Coke on the Great Western.—In the half-year 












ending January 31, 1875, the “loco” department of the Great 


Western Railway expended 105.4631. for coal and coke. The 
| Corresponding expenditure in the corresponding six months of 
1873-4 was 147,6811. 

The Welsh Coal War.—A letter has been received from Mr. 
Mackay, of Bridgend, asking for the services of seventy or 
eighty men on the works of the Cardiff and Ogmore Valley 
Railway. All employment at the Cyfarthfa Works has been 
finally put an end to, the last furnace being put out on Monday. 
| The Amalgamated Society of Ironworkers have received dona- 
tions of money for the relief of the distress from various parts of 
the country. The steadiness of the workmen in the Rhondda 
Valley is so remarkable that there are scarcely any cases for 
trial in the police courts. A further instalment of relief from 
the National Association of Miners, amounting in the aggregate 
to 20001, is announced. Mr. Macdonald, M.P., addressed a 
meeting of Scotch miners in Glasgow on Monday night, and 
vindicated his course of action in connexion with the strike in 
South Wales. He said he only engaged in the strife when the 
men who were willing to work on the reduction had been 
locked out. 


Swindon.—The directors of the Great Western Railway have 
been authorised to make a further outlay ot 6000/, with a view 
to an extension of workshops, machinery, &c., at Swindon. 


Miirtary TELB@RaPey.—A military telegraphic service is 
about to be organised ia France by direction of the Minister 














of War. 














APRIL 2, 1875.| 


ENGINEERING. 





375 





AGENTS FOR “ENGINEERING.” 


MANCHESTER: John Heywood, 143, Deansgate. 
(@LAsScOW William Love 
France: Lemoine, 15, Quai Malaquais, Paris. 
BeLeitm: P. Bailly, 49, Rue de Pont Neuf, Brussels, 
Kirkland and Cope, Ostend. 
Usitsp STATES 
A. N. Kellogg and Co., 73, Broadway, New York 
Wilmer and Rogers, 47, Naseau-street, New York, 
August Brentano, 33, Union-square, New York. 
A. N. Kellogg and Co., 77, Jackson-street, Chicago. 
ViewsA: Lehmann and Wenzel, Kirntnerstrasse. 
Gerold and Co. 


Russet: At all Post-Offices in the Empire. 

Lerwze: Alphons Dirr 

Reattn: Mesers. A. Asher and Co., 53, Mohrenstragse. 
CavcuTra: G. C. Hay and Co 





Advertisements cannot be received for insertion in the current 

week later than 5 p.x.on Thursday. Tho charge for advertise- 
ments is three shillfhgs for the first four lines or under, and eight- 
nee for each additional line. 
The price of ENGLNEERING to annual subscribers receiving 
pies by post is LJ. 9s. 2d. per annum, this including two double 
pumbers. If credit be taken, the charge is 2s. 6d. extra, the 
subscriptions being payable in advance 

4 eounts payable to the publisher, Mr. CHARLES GILBERT, 

7 if Cheques crossed “ Union Bank,’’ Charing 
Cross Branch. Post Offices Orders to be made payable at King- 
street, Covent Garden, W.C 

fice for Publication and Advertisements, 
treet, Strand, W.C 





pe 


rd-street 


No. 37, Bedford 





ENGINEERING is registered for transmission abroad 


READING CASEs.—Reading Cases for containing twenty-six 
Numbers of ENGINEERING, may be had of the publisher or of any 
news agent. Price 6s. each. 


NOTICE TO AMERICAN SUBSCRIBERS, 

In consequence of the great increase in our American connexion, 
we have found it necessary to establish a branch office in the 
United States. Communications may be addressed to MR. 
Guornes Epwarp Haxgorne, CE., of 62, Broadway, New York, 
who is our accredited representative. 

Mz. CHARLES GrLBeRT begs to state that Subscribers in the 
United States can be supplied with “ ENGINEERING” from the 
London office, post free, for the sum of 1/. 15s. 8d. (8.56 dols., gold) 
perannum, payable in advance. The most convenient mode of 
remitting subscriptions is by Post-Office Order, but in those 
places where postal orders on London cannot be obtained, 10 
lollars in currency may be remitted. All accounts ere payable 
at the London Office 


SPECIAL NOTICE: GERMAN EDITION. 

Tue German Edition of ENGINEERING, hitherto produced at 
Vienna, has, from the commencement of the present year, been 
published at Berlin, by Docror H. GRoTue, 172, Alte Jacobsstrasse 

combination with the long-established and well-known journal 
the POLYTECHNISCHE ZeITUNG. The responsibility of this German 
Edition is vested solely in Docror H. Grotus. Subscriptions 
and Advertisements will be received as before by Ma, OHARLES 
GILBERT, 87, Bedford-street, Strand, London. 








NOTICE OF MEETING. 
THe INSTITUTION OF CIVIL ENGINBSERS.—Tuesday, April 6th, at 


8p.m. 1. Discussion upon “ The Hall Docks.” 2. Time permitting 
the following papers will be read: “On Steel,” by Mr. W 
Hackney, B. Sc. Assoc. Inst. C.E., and “ On Bessemer Stee! Rails 


by Mr. Josiah Timmis Smith, M, Inst. C.E. 
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THE MOUTHS OF THE MISSISSIPPI. 

Tue United States Government has recently 
decided a question of high importance with refer- 
ence to the improvements of one of the navigable 
channels of the delta of the Mississippi, and during 
the past month a Bill passed through Congress by 
which the scheme advocated by Captain James B. 
Eads, and already noticed in our columns, was 
authorised, and will doubtless be immediately pro- 
ceeded with. The successful engineer of the great 











arched bridge over the Mississippi at Saint Louis, will 
therefore continue to occupy the foremost place in 
carrying out the largest engineering works of their 
kind in the United States, if not in the world. But 
this last undertaking has been confided to him on 
peculiar conditions, which indicate clearly the cha- 
racter of this really great engineer, and his implicit 
confidence in the success of his project. His offer 
to carry out these works was accepted in spite 
of prolonged opposition, on the part of a powerful 
political party which attempted, and almost suc- 
ceeded in obtaining sanction for a rival scheme, 
known as the ‘‘eanal project.” At the time when 
Captain Eads cominenced publicly to advance his 
opinions, this ‘‘canal scheme” had been reported 
upon with favour by a Government commission of 
army engineers, by the engineers in charge of the 
delta, and by others ; while the municipal authorities 
of New Orleans, claiming for their city a pre- 
eminence of opinion, lent itself to the scheme. A 
canal ‘‘ring” was formed, embracing within its 
control an influential press, a powerful section of 
the commercial community, engineers, and _poli- 
ticians. So ably and energetically did the advocates 
of this project work, that most of the Western 
members of Congress were influenced in its favour, 
and the legislatures of several different states lent it 
all their support. ‘Thus backed by the engineering 
profession and the press, by local and state govern- 
ments, and advocated by men whose names and 
reputation had been made in connexion with the 
study of the physical characteristics of the Missis- 
sippi, it appeared certain that the ‘‘ canal scheme” 
would be carried into execution, when Captain Eads 
addressed himself to the apparently almost hopeless 
task of defeating popular prejudice and political 
influence. The story of this struggle is a highly 
interesting one, but want of space prevents us from 
further noticing it here 

The object to be attained was the formation and 
maintenance of a navigable channel of sufficient 
depth, to pass vessels of deep draught through the 
alluvial delta by which the Mississippi discharges its 
stupendous flood into the sea, to the deep-water 
channel, which exists above the neck of the delta, 
The project most favourably regarded, as already 
stated, was to form a ship canal across the alluvial 
flats from the sea to the river, while Captain Eads’ 
plan is the construction of such works at the mouth 
of one of the several channels of the delta, as shall 
scour the obstructions at the entrance which now 
exist, and enable the required depth to be main- 
tained with moderate trouble and expense. 

A reference to the map of the Mississippi delta 
published by us on page $1 of our present volume, 
will enable the reader to form a fair idea of the for- 
mation, and will assist him in understanding the 
general notice of the various plans proposed which 
we hasten to give. By this map it will be seen that 
at some miles from the sea, the river divides into 
three channels, the one to the north-east dividing 
into two, while one of these branches again bifur- 
cates before it reaches the sea. These branches are 
called the South-West Pass, the South Pass, the 
North and North-East Passes, &c. They all flow 
through a great alluvial flat, self-created by the vast 
quantities of matter transported by the Mississippi ; 
the mouth of each pass is partiaily choked with a 
sand bar, and outside all in the deep water lie 
shoals built up from the solid deposits brought 
down by the river, These deposits gradually ex- 
tend the delta out seawards, and the bars at the 
mouths of the passes advance at an almost even 
rate; careful observations made during the last 
thirty-six years having proved this fact. 

The advocates of the canal scheme laid down 
several proposed locations, of which that known as 
the Fort Saint Philip Canal appeared to offer the 
greatest advantages, and it is this scheme that has 
recently been overthrown by Captain Eads. As 
laid out, the canal left the Mississippi at a point 
about five miles and a half below Fort Saint Philip, 
the position of which is shown on the map already 
referred to. The angle of confluence would be such 
that versels could easily pass from the river to the 
canal, and at a point about a mile from the 
junction, a basin 1000ft. by 2500ft. was to be 
formed, entrance to this basin being gained 
by a lock 500 ft. in length, 65 ft. in clear 
width, and with 27 ft. of water over the sills. The 
canal itself was to be 200 ft. in width at the bottom, 
with 27 ft. of water, and side slopes of about 2 to 1. 
Leaving the basin, the canal was to passin a straight 
line through the flats, lagoons, and shoals into deep 
water, changing from a canal with sloping banks, 


the top of which would be but little above the sea 
level, to a mere channel out from the shift- 
ing alluvial deposit above the head of the delta. A 
second entrance from the basin to the river was also 
to be made, provided like the other with a lock, and 
the possibility was contemplated of protecting the 
dredged channel with dikes, from the rapid silting 
that must be inevitable. The estimated cost of this 
scheme was about 2,300,000/., of which 240,000/. 
represented a capital, interest on which at 5 per 
cent. would cover the estimated annual outlay in 
maintaining the channel, 

We should add that the length of this proposed 
canal was 64 miles, and that the highest land along 
the route does not lift itself more than $ ft. above 
high tides, while the ground itself consists of blue 
mud or clay, into which a pole can be easily thrust 
by hand from 5 ft. to 15 ft., while the actual depth 
of this deposit is unknown; borings show that it 
exists for at least 100 ft., at which depth it is of 
course more compact than on the surface. 

Captain Eads’ plan is to utilise one or more of 
the existing channels of the delta, by constructing 
works which shall aid in clearing away the obstacles 
to navigation. On referring to the chart it will be 
noticed that all the branches of the delta from the 
point of divergence from the main stream almost to 
the places of discharge have practically a constant 
width, but at the bar which obstructs the mouth of 
each of the passes, the channel widens and the 
depth decreases, while the river water, before it 
loses itself in the sea, spreads out to several times its 
normal width. It would appear that the constant 
advance of the bar pine is due to this circum- 
stance. Near the banks of the wide shallow stream 
which flows on with reduced velocity, deposits take 
place, which gradually narrow and deepen the 
channel, increasing the speed of the current, and 
causing the bar to progress. 

The bar at the mouth of the South Pass is covered 
by 7 ft. of water, but ata point 12,000 ft. north of 
the crest of this obstruction there is a depth of 30 ft. of 
water in the channel, and the rate of advance being 
100 ft. annually, but little more than a century has 
—_ since this present depth of 30 ft. marked the 
ocation of the crest of the bar, Captain Eads pro- 
poses to prevent the river from spreading intoa broad 
shallow stream, with a current so slow that the 
matters held in suspension are freely deposited, b 
by the construction of dikes or jetties at the mout 
of one of the passes, ‘These dikes would be parallel, 
and at such a distance apart as to be most suitable 
for traffic ; they would commence where the 30 ft, 
depth of water in the channel begins to diminish, 
and be carried across the bar into 30 ft. water out- 
side, unless it be found that the increased velocity 
gained by their construction be sufficient to remove 
the obstruction before that depth is attained. 

Captain Eads strongly advocated the application 
of this project to the South-West Pass, the average 
width of which is about 1400 ft., and the bar advances 
at a rate threefold that of the South Pass, It would 
appear from the testimony of the pilots of Pilot 
Town, Mississippi, that he had strong reasons for 
selecting this pass. In a recent memorial these 
experienced men point out that the South Pass is 
too narrow to allow of large ocean steamers passing 
each other in the channel with safety, and that from 
the same cause it would be difficult and even 
dangerous for large vessels to attempt to enter the 
pass in foggy weather. Moreover they urge that 
the current at the head of the South-West Pass 
would be sufficient to keep the entrance clear with- 
out dredging, and that a wide entrance could be 
obtained and maintained more easily. ‘The esti- 
mated difference in cost between the two works, 
however, is about 1,600,000/., and Congress, adopt- 
ing the recommendation of some of its advisers, 
have therefore authorised the smaller scheme, with 
an estimated outlay of 1,588,000/. for works and 


maintenance. 
The South Pass is nearly 13 miles long, with an 
average width of 730 ft., and a minimum -water 


channel of 29 ft. The distance at the mouth of the 
pass, from 30ft. of water in the channel to the same 
depth outside in the bay, is 12,000 ft., and there is a 
shoal outside with a minimum height of 17 ft. of water 
over it, The discharge of water at the mouth of the 
pass is about 57,000 cubic feet per second, and jt is 
estimated that 22,000,000 cubic yards of matter in 
suspension is brought down annually. The follow- 
ing is a sketch of the mode in which the improve- 
ment works may probably be carried out: Two 
»paralle! dikes or jetties will be built, commencing 
at a point about 1650ft. below the South Pass 
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900 ft., and a depth of 30 ft. For the first 7100 ft. 
these jetties will have a top width of 10 ft., increased 
gradually to 20 ft. for a further distance of 2000 ft., 
while the remainder, which would extend the work 
into 30 ft. depth of sea-water, will be 50 ft. wide at 
the top. ‘The angle of slopes will vary from 1} to 1, 
to 4 to 1, and the crown, which will probably rise a 
little above high-water spring tide, will be paved 
Che shoal at the head of the pass, which has now 
only 17 ft. of water over it, will have to be dredged 
so as to create a channel, but this work will be 
greatly facilitated by the action of the water 
detlected upon it, with an increased velocity 

In the future it is evident that with the constant 
progress sé award of the delta that extensions of the 
pettic will be nec ssary and allowance for these 
works has been made in the estimate sanctioned 
by Congress. This estimate is as follows 


“ 
Cost of jetties at mouth of South Pass 
im tedieg dredging, &c ese ove 1,068,000 
Average annual cost of extension, 
lredging, and genera] maintenance, 
26,0001, which capitalised at 5 per 
AL DE 


cent. represents oes eee a 


£1 585,000) 


Che terms upon which Congress has entrusted 
this work to the care of the eminent engineer who 
propos ad the project, are, a8 we stated before. 
peculiar, and while they give convincing proof of 
the confidence ¢ aptain Eads has in the schem 
they indicate also an unusual amount of spirited 
enterprise ob the part of that gentleman 

By the terms of the Act, Captain Eads is em 
powe red to carry out the works in any manner as 
shall appear most ¢ xpedient to him provid d that 
in their execution he offers no serious hindrance to 
the navigation of the South Pass, and provided that 
he commences the works within eight months after 
the passing of the Bill. But unless within a period 
of thirty months after the same date a navigable 
depth of 20 ft. of water is not secured, and unless 
after that time 2 ft. greater depth of water is not 
obtained every year until a maximum depth of 26 ft 
is reached, the powers accorded by the Bill cease, 
and the Bill itaelf will become void. In considera- 
tion of the work done the United States Govern- 
ment will pay to Captain Eads the sum of 5,250,000 
dols., and an annual sum of 100,000 dols. for the 
maintenance of a 30-ft. channel for every year that 
that depth shall be maintained during a period of 
twenty years. No payments however will be made 
until a channel at least 200 ft, wide and 20 ft. deep 
shall have been obtained ; then 100,000/. will be paid 
to Captain Eads, and periodical payments of a like 
amount will be made upon each certificate of 
a Government engineer officer that an additional 
depth of 2 ft., and an increased width has been 
secured, until the maximum of 30 ft. has been 
reached with a width of 350 ft, Certain inter- 
mediate amounts of 50,000/. will also be paid from 
time to time. with interest upon them of 5 per cent., 
and contingent upon the maintenance of certain 
dk pths and widths of channel. As soon as the work 
shall be completed, the annual payments of 20,000/. 
for maintenance will commence. It will be noticed 
that this sum, as well as that granted for the works 
themselves, is considerably under the estimate. 

By these terms it will be seen that after the 
channel has been opened to its full extent, there will 
still remain due to the engineer a sum of 200,000/., 
which the United States Government will retain as 
security for the maintenance of the works ; they will, 
however, pay interest at the rate of 5 per cent. upon 
it; paying one-half the capital sum at the expiry of 
ten years, and the remainder ten years later, when 
the Government will take into its own charge the 
maintenance of the works, and the annual payments 
of 20,000/. for that purpose will cease. 

From the foregoing it is evident that although 
Captain Eads does not receive by any means a large 
contract price, he will have to carry the works very 
far towards completion entirely at his own cost, 
while, if from any unforeseen cause he should fail 
to comply with the prescribed conditions, he will 
lowe all that he has expended We need scarcely 
say that we wish him all success. It appears to us, 
however, that Congress has driven a very hard bar- 
gain, in doing which probably the influence of the 
canal scheme advocates greatly affected both parties 
to the transaction. Regarded on its merits there can 
be no doubt as to the grand superiority of the jetty as 
compared with the canal project. For the former 


successful precedents exist in Europe, while the latter 





appears on the face of it to carry impracticability. But 
even if we suppose that at an enormous outlay the 
canal had been formed, a channel dredged and dyked 
through the shoals, the basin made, and the great 
stone ship locks built in the bottomless waste of soft 
mud and sand, it would have proved quite inefficient 
for the demands upon it, and full of danger for ships 
making use of it. Not only do quicksand shoals 
extend in all directions around what would have 
been the mouth of the canal, but dense fogs prevail 
at certain seasons of the year, and there exists no 
safe harbour outside. Moreover, the prevailing 
winds are eastward, so that vessels entering 
the canal would approach a lee shore. If, too, 
ships were caught here in a storm their position 
would be full of peril, because, if driven upon a 
shoal, they would be engulfed, while, on the other 
hand, it would be impossible to gain the open sea 
by beating out to windward. The width of the 
proposed canal was too small and the depth insuffi- 
cieut, for no captain or pilot would care to risk his 
ship in such a place with only 2 ft. or 3 ft. of water 
beneath her. 

Sailing vessels, according to the testimony of the 
Mississippi Bar pilots, whose responsibilities would 
have been greatly increased by the construction of 
the Fort St. Philip Canal, assert that sailing vessels 
would generally be compelled to keep off 20 or 30 
miles from the entrance, waiting for a favourable 
time to enter, and outward-bound vessels could not 
be discharged under a less distance. 


METROPOLITAN WATER SUPPLY. 

Dvnrine the present session the metropolis, so far 
as Official status is concerned, appears destitute of 
any general measure for securing improved water 
supply, while provincial towns are amply repre- 
sented by seeking powers for either the purchase of 
existing, or the construction of new works. ‘The 
Government, with other sanitary measures on hand, 
have not ventured to touch the question except in 
a very subsidiary point of view. Colonel Beresford 
has, however, supplied the hiatus by reintroducing 
his Bill which failed to pass during the last session. 
From its title as the Metropolis Water Supply and 
Fire Prevention Bill, its object would appear to be 
that of increasing the supply in quantity, and espe- 
cially of exte nding the system of constant supply 
The latter object has already commended itself to 
most, if not all of the metropolitan companies, on 
the score of economy even, had not a kind of 
coercion been exercised on them legally. ‘The terms 
of the Bill are stated as intending to ‘‘ make more 
effectual provision for a constant supply of water, 
and for the protection of life and property against 
fire in the metropolis.” 

In the preamble of the Bill, it is recited that the 
vesting in one competent authority of the several 
undertakings of the eight companies now supply- 
ing water to the metropolis and its neighbourhood, 
would be of great public advantage to produce a 
constant supply and an efficient pressure for extinc- 
tion of fires, also as tending to economy and the 
consequent provision of funds, by means of which 
the dwellings of the poorer classes would be sup- 
plied with fittings for receiving a constant supply. 
Provision is also to be made for giving larger powers 
and greater freedom of action to a public commis- 
sion, than could be allowed to companies carrying 
on undertakings for their own benefit. The com- 
panies involved in the transfer to such a pro- 
posed commission include the New River, East 
London, Southwark and Vauxhall, West Middle- 
sex, Lambeth, Chelsea, Grand Junction, and the 
Kent. 

In last year’s Bill it was proposed that the interest 
of the companies should be compensated by the 
issue of annuities to the shareholders in perpetuity 
at a price equivalent to an average of the dividend 
of five years preceding the proposed purchase, under 
either the guarantee of the Treasury or of a general 
municipal body, if such were established for the 
metropolis at large. In the present Bill, the third 
clause provides for the incorporation of the intended 
commission, On the recommendation of one of the 
Principal Secretaries of State, by Order in Council, 
it shall be lawful to incorporate a commission, by 
the name of the Metropolitan Water Commission, 
to purchase, &c., lands and property for the pur- 
poses of the Act, with provisions for amendment, 
&e, The members of the commission may be com- 
posed of persons experienced in public employments, 
or in the civil service, and members having ex- 
perience in connexion with the water question. 








Minor provisions are afforded for remuneration of 
the members, officers, &c. 

In respect to the actual transfer of the existing 
companies, it is provided that the proposed com. 
mission may within a certain unspecified time serve 
a declaration on each water company calling for the 
transfer of their interests to the commission. This 
transfer being effected, the duty of the commission 
will be to combine, as far as physical conditions 
admit, the sources of supply and works Of the several 
companies, to dispose of lands, &c,, that may thus 
become superfluous owing to such combinations, to 
continue and extend the existing supply, to maintain 
a high pressure system, to provide and place hy. 
drants, &c., for high pressure, to provide and fix 
apparatus for cleansing and watering streets, and 
for sanitary purposes. Provision is made for power 
to borrow money, keeping accounts, expenditure 
of money, and like purposes. The compensation 
of the companies is to be similar to that provided 
in last year's Bill, being the creation of a per. 
petual annuity, equal in amount to the annual 
dividend paid to the shareholders on the average 
of five complete years next before the transfer, 
and if the issues had not been effected for five com- 
plete years, then on the average of the years for 
which they have been issued. Sundry minor provi- 
sions are defined in respect to the closing of capital 
accounts, dissolution, &c., of the companies, and 
last, and by no means least, provision is made that 
the commission shall act under the directions of the 
Treasury, and that their accounts shall be audited 
by persons authorised by that department. 

It will be seen from the above analysis of the chief 
clauses of the Bill that it is to some extent analogous 
to the measure introduced by the Metropolitan Board 
for the purchase of the gas companies, and it seems 
to us that similar objections exist in attempting to 
pass both measures, whether as regards the practical 
or financial difficulties. There can be sezrcely a 
doubt that the Chancellor of the Exchequer would 
demur, or rather refuse the creation of new and 
perpetual annuities, the capital value of which would 
amount to many millions sterling. This cause alone 
would, we consider, be fatal to the Bill. But, apart 
from financial reasons, the practical objects and work 
proposed to be vested in a commission present many 
difficulties. It is true that at the present time we 
require in the metropolis a constant and high pres- 
sure supply of a much more extended character than 
exists. But these objects the existing companies are 
net only keeping in view, but carrying out as rapidly 
as circumstances admit ; the provision of hydrants 
and standpipes is also being rapidly extended. In 
preceding articles we have pointed out the highly 
beneficial results which have accrued to the com- 
panies by substituting a constant for an inter- 
mittent supply; and Mr. Deacon's experiments at 
Liverpool, of which we have given full details, prove 
to demonstration that the constant is by far the 
most effective and economical method, satisfactory 
alike to the company and its customers. Such being 
the case, it may be fairly asked, What advantage 
would accrue to the public by the substitution of a 
commission for the present managing boards of the 
water companies? Further, if such commission 
were formed, it is evident that the present managers 
would be chosen under the new régime, a plan actu- 
ally recommended in the Bill itself, in providing for 
the future government of the supply, &. We 
therefore think that, both on financial and practical 
grounds, the measure is not worth sing. 

Had Colonel Beresford attempted to improve the 
quality of our supply, he would have at least created 
interest if not a certain amount of enthusiasm. Fora 
discussion on the general impurities of the London 
water, we have only to refer to page 252 ante. At 
present the only approximation of a supply of pure 
water that exists for the metropolis is that afforded 
by the Kent Company, who draw their water from 
the chalk. But this water is exceedingly hard, and 
requires softening before it is fit for domestic or 
many manufacturing purposes. 

Fortunately for Glasgow, Edinburgh, and some 
other places in Scotland, their geological position is 
such that they can draw an excellent supply from 
natural lakes or reservoirs far removed from any 
chance of being rendered impure. The same may 
be said of many towns in England lying near the 
ridges of the great *‘ backbone” or hill ranges ex- 
tending from the north-east to the south-west. But 
London has no such chance, being so far distant 
from that range of hills. Some years ago it was 
proposed, however, to form an aqueduct for the pur- 
pose of drawing a pure supply from that source, 
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but the question of expense was urged against the 
sroject. Another possible source remains open, 
cine that of boring beneath the chalk of the London 
basin for a pure supply from the green-sand, which 
has been so successful in some parts of France. 
Here again, however, we are met with both engi- 
neering and financial difficulties. In suggesting 
any improvement to the quality of our present 
metropolitan supply, we can only repeat what we 
stated at page 253 ane, namely, that a higher degree 
of filtration should be enforced on the present com- 
panies, effected byimproved construction and largely 
increased area of filtering bed, until we can see our 
way clearly to obtain a supply from entirely new 
sources. 





SANITARY REPORTS. 

Two very important reports have been published 
dealing respectively with the cause of the serious 
outbreak of enteric fever at Lewes in Sussex, and 
on the sanitary condition of the Port of London, 
In our issue of August 14th of last year we drew 
attention to the then existing state of the Thames, 
and the nuisances produced on its banks by noxious 
trades. It appears from the report of Dr. Leach, 
the medical officer of health for the Port of London, 
that the upper subdivision of his district, namely, 
from Teddington, where the tidal flow ceases, to 
Battersea, had not been inspected to any extent as 
regards those employed in barge navigation, but in 
respect to the pollution of the stream by sewage 
influx the next report would present facts of an im- 
portant character. It appears that between Batter- 
sea and London bridges a large amount of offensive 
matter is constantly passing by barges containing 
street-sweepings and other equally objectionable 
refuse. Between London Bridge and Woolwich an 
inspector is constantly employed in visiting the 
shipping, &c, but below Woolwich, for 40 miles, 
the inspection is left to the medical officers. The 
docks are inspected daily, and every vessel hauled 
in during a previous 24 hours is immediately in- 
spected as far as possible. During the last half 
year 5258 vessels were inspected, and of these 917 
required cleaning or attention paid to their ventila- 
tion, upwards of 400 foul cargoes were removed, 
and 125 sick seamen sent to the Seamen’s Hospital 
at Greenwich. 

Bearing on the intention of the Government to 
consolidate and amend the present sanitary laws, 
some very important facts are stated in the report. 
We have already called attention to the complaints 
of the inhabitants of the south side of the Thames, 
between Blackheath and Greenhithe, of the noisome 
smells arising from chemical, manure, and other 
manufactures carried on in the marshes beneath ; we 
also gave in the article on the River Thames, just 
referred to, an abstract of the report of the medical 
officers of the Local Government Board. It seems, 
however, that despite all efforts to apply the law, 
this, as it now stands, is stated by Dr. Leach to be 
absolutely powerless to stop the nuisance. We 
are glad that Government have borne this in mind 
in the Bill which has been introduced to amend and 
consolidate the sanitary laws. 

In reference to the influx of sewage into the 
Thames, the cases of Richmond and Brentford are 
mentioned ; against the authorities of both of these 
places, the Thames Conservancy have taken 
action, yet without present result, as the Richmond 
authorities have asked for still further time to com- 
plete their arrangements for the disposal of their 
sewage. In regard to the annual increase of pollu- 
tion of the Thames by the influx of sewage at Bark- 
ing and Crossness, Dr. Leach simply remarks that 
the course of the Metropolitan, Board of Works is 
protected from any action in any legal point of 
view, in thus disposing of the sewage of London. 

It appears that the arrangements for preventing 
the importation of cholera into the Port district of 
London are very incomplete, and Dr, Leach strongly 
urges that constant inspection should be carried out 
at Gravesend, and an isolating hospital established 
there, either as a floating one oron shore. He also 
advises a similar arrangement between London 
Bridge and Woolwich, to provide against the 
dangers which might arise both from immigrants 
and emigrants. 

Dr. Thorne’s report in respect to Lewes discloses 
a state of sanitary neglect that, while disgraceful, 
cannot be called surprising considering the numerous 
Instances of the kind that constantly are disclosed. 
After preliminary investigation of the locality, he 
directed his attention to the water supply, which he 
was irresistibly led to assign as the cause of the 
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epidemic. It appears that out of 2080 houses only 
955 took supply from the water works. In some 
cases he foun 
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that the closet pans received their | either. 


English and American lights are about equal ia 
brilliancy, but that the French ones are superior to 
Both English and French electric lights 


flushing of water direct from the main without any | have a far greater power of penetrating fog than 


intervention of a cistern, and as the taps were fre- 
uently left open the gases from the closets entered 
the water pipes and into the main whenever the 
supply was cut off at the works, Consequently, 
the disease was rapidly spread throughout the town 
by means of the polluted water. Some of the ser- 
vice pipes were found to pass through the drains, 
and it is remarked that the circumstances connected 
with the service of the Water Works Company 
were such as to facilitate, if not to insure excre- 
mental and other foul matters being drawn, first 
into the service mains, and subsequently delivered 
to each house supplied by the company. To this 
Dr. Thorne ascribed the spread of the epidemic in the 
town, The remedy which he suggested was a 
constant high-pressure system and the adoption 
of cisterns to the water-closets in each house. 

The Lewes authorities have evidently been stirred 
up by Dr. Thorne’s report, and immediate steps 
were taken to remedy the evils complained of, by 
making the water supply constant, repairing pipes, 
&c. But it appears that in part these efforts have 
been at present a failure. At the opening of the 
assizes recently held, it appeared that typhoid fever 
had again broken out, owing, omg! to some de- 
fective pipes or drains having been left unrepaired, 
The Chief Justice accordingly took the wise step 
of at once adjourning the assizes to Brighton, thus 
perhaps saving the lives of counsel, witnesses, and 
others. The pecuniary loss must have been very 
serious to the inhabitants of Lewes, but it will pro- 
bably tend more effectually to bring the authorities 
to a sense of duty, than a dozen condemnatory 
Government reports or even prosecutions. 

The report justifies what we have already stated, 
namely, that all sanitary measures will be futile 
unless they be accompanied with conditions insuring 
improved water supply. We trust that the lesson 
may eventually lead the Government to combine 
both questions during future legislation, otherwise 
their labours will be of little use, 
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ort @ Tour of Inspection of European Lighthouses 
— & secs by Leer’ George lite’ Monbet end En- 
gineer Secretary of the Lighthouse Board, under the 

‘Authority of the Honourable William A. Richardson, 

Secretary of the Treasury, Washington. 

As a rule United States Government reports belong 
to one of two extreme classes, they are prepared 
either extremely wellorextremely ill. Unlike our own 
official reports they lack the sameness of appearance 
imparted by the blue uniform which has given to 
this class of literature in our country its generic 
name. The extent, completeness, value, and 
elegance of the American official report, depends, 
to a large extent, upon the judgment, capacity, and 
taste of its author, these being subject, it need 
scarcely be said, to the sum of money placed at his 
disposal for the purpose. 

The report we take up for review on this occa- 
sion belongs, we are glad to say, to the former of 
the two extremes mentioned above ; its subject is a 
rich one, and Major Elliott has made the most of 
the advantages he possessed inits preparation. We 
regret? to notice on the title-page that only one 
thousand copies were printed, these being for the 
use of the E reasury Department, so that unless it 
be republished, in unofficial form, its value must be 
greatly reduced by its scarcity. For this reason, 
therefore, we propose to review the work with some 
fullness, and with the care it merits, 

The object of the work is clearly explained in the 
following extract from the Report of the Lighthouse 
Board to the Secretary of the Treasury for the fiscal 
year ending June 30th, 1873. 

“The Lighthouse Board during the past year, desirous of 
acquainting itself minutely with any improvements which of 
late years may have been introduced into the lighthouse 
services in Europe, obtained the sanction of the Honourable 
the Secretary of the Treasury to commission Major Elliott 
of the corps of engineers of the army, and engineer ; 
of the Board, to visit Europe and report upon everything, 
which he might observe relative to lighthouse apparatus and 
the management of lighthouse systems.” 

Major Elliott left New York in the steamship 
Cuba in April, 1873, and he prefaces his report with 
various items of information obtained from the 
commander of that ship upon the relative efficiency 
of the lights and systems on the American and 
European coasts, 


From this it appears that the 





the common oil lights. The American fog signals 
are deserving of high commendation, especially the 
steam whistle at Cape Ann and the siren at Sandy 
Hook, which may be confidently relied upon at six 
or eight miles distant. Upon ariving in England 
Major Elliott was received at the Trinity House, 
and arrangements were made to give him every 
facility for pursuing his investigations, and obtain- 
ing all the information he desired. It was just at 
this time that the series of exhaustive experiments 
upon the transmission of sound signals was about 
to be commenced by the Trinity House, under the 
supervision of Professor Tyndall, aud the author 
devotes considerable space to the description of these 
interesting and valuable trials, indeed he reproduces 
Professor Tydnall's final report to the Trinity 
House upon the subject. In the course of these 
experiments two sets of signals were used, one 
a on the summit of the cliff near the engine- 
10use belonging to the light station, and 275 ft. 
above the sea; the other near the foot of the cliff, 
ata height of 40 ft. above the sea. Three classes 
of instruments were used — steam-whistles, air- 
whistles, and fog-trumpets. The trumpets and air- 
whistles were connected with air chambers, supplied 
by the engine pump. The steam whistles were 
supplied from a 20 ped boiler (not engine, 
we presume, as Major Elliott says). These whistles 
were ]2in. in diameter, and 14in. high, the space 
between the lip and the dise being 174in. The 
air-whistles were 6 in. diameter, and 94in. high, 
with 1} in. between the lips and discs. A pressure 
of 64\lbs. was used for the ibe ehiion and 
18 lbs. for the air-whistles, behind which were 
laced reflectors 12ft. by 15 ft. slightly curved, 
The facts it was desired to determine were 
chiefly :—1. The best height above the sea level 
for signals; 2. ‘The comparative values of air and 
steam for signalling purposes; 3. Whether the 
whistle or horn is the most efficient ; 4. The most 
effective pressures ; 5. The relative advantages of 
long and short blasts ; 6. ‘The most efficient notes ; 
7. The relative ranges of the horn in the direction 
of its axis, and at 45 deg. and 90 deg. respectively 
from the direction of its axis; 8. Whether the 
horn is used with maximum efficiency by always 
keeping it pointed to windward, by using more 
than one horn and distributing the sound over the 
phonic arc, or by rotating one horn; 9. Whether 
reflectors are of value, and if so, to determine the 
best form; 10. What is the horse power required 
to give the most efficient signal for the steam as 
well as the air-whistles, through fog and against 
wind of a given force ; 11. How the propagation of 
the sound is affected by different atmospheric con- 
ditions. How this programme was carried out is 
amply recorded in the report addressed by Pro- 
fessor Tyndall to the Trinity House. 

After taking part in the preliminary experiments 
just referred to, Major Elliott proceeded to examine 
the South Foreland electric lights. These lights 
are placed about 1000ft. apart, one being 372 ft., 
and the other 275 ft. above the sea, The electric cur- 
rent for producing these lights is generated by four 
Alliance magneto-electric machines, each machine 
being composed of 96 helices, mounted upon six 
gun-metal wheels, each having 16 helices. Between 
these wheels are placed the magnets, eight in each 
division, 40 of them being composed of six plates 
rivetted together, and 16 of them having three 
plates. These magnets are fixed, while the helices 
are driven with a speed of 400 revolutions per 
minute. The total lifting power of the magnets is 
5184 lbs., and the engine required to drive the 
machine is of six horse power. Major Elliott gives 
some very good drawings, and a detailed descrip- 
tion of the Alliance apparatus. The illuminating 
agent in the lamp at the South Foreland consists of 
two pieces of carbon, 10in. long by gin. square. 
They are made of coke dust, and their rate of con- 
sumption is 34 in. per night for each lamp, and the 
cost is one penny per inch. The power of the 
beams thus produced and condensed, is equal to 
180,000 candles for each lamp. 

Major Elliott next visited the Trinity House 
depét at Blackwall, and describes with much 
minuteness the organisation and apparatus of that 
establishment, and this part of his report is of high 
interest. Travelling round the coast, the reporter 
inspected, and describes and illustrates the light- 
houses at the mouth of the Thames, at Yarmouth, 
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ida: i mhesensh Bead. R OT ARY PU DDL ING. tious df poriod of his official life. On completion of five years’ 
service in the rank o 1g he b entitled, under 





nd, the mouth of To rus Eprror oF Exeineenine. 

Srx,—In your issue of March 17th, | notice a communica- 
tion from Mr. Arthur Warner on rotary puddling. The object, 
as stated in his letter, for which we should strive in the pud- 





Whitby, South Po 
the Tweed. Coming back then to the south, he 
continued his work of inspection of the different 


Mr. Childer’s scheme, to an advance of Is. per day, a most 
inadequate remuneration surely for such a loss o: valuable 
|} time and money, also considering that the prices of most 
| commodities have risen at the rate of nearly 2 per cent. per 


. ouses » the southern coast—St. Cathe- ; . 
bthou Sons =— _ iling of iron, is the elimination of as much as is possible of 
ne's, Portland Hill, The Start, Eddystone, Ply- the silicon and phosphorus from the pig iron previous to its | *#2um in the same time. 
outh, the Lizard, the Wo lf, &c., and im each case introduction to the rotary furnace. That object is without Years pass on, ever hoping, often grumbling, always 
-- suffering, after 19 years’ faithfal service, he is rewarded for 


oints poe distinguishing doubt the great desideratum. On the question of refining 



















































































‘ wotes tr lent 
hentens f each. wheth: : of construction, lighting, | Pig iron before its introduetion to the puddling stage, and a| pt po a posed Fag ey 2 A — of oe yg 
> management. tm tha came Gan Make 1} +; Properly constructed furnace will turn, in my opimon, the | =o ape H t ’ i" bei 0 “ per day for from 
— = oy = suceess of rotary puddling, Mr. Warner does not seem to be | ‘ montas is family being at their most expensive 
lea it ights around the [rish coast aware that these works were constructed expressly on the | *8* and his financial condition most likely deplorable, how 
I er to France, Major | t arrived in plan of refining and charging the iron in a molten and re- | could it well be otherwise that to have lived decently in the 
Pay and d the Lighthouse Board of France. | fined state, in order, in the first place, to lessen the chemical | °Y¢* of the world and kept out of debt he must hore made 
1} rd is composed of f eng I tw action upon the “fettling,” and, secondly, to enable us to/ Toclee mn — _ it necessary to — the result ? 
:, | offeers ome | her of t Fnatitaute. « turn out a larger quantity in @ given time. For eighteen | * ere months on Hall pay, expensive unilorm to provi le 
' i it months this system has been in vogue here. If Mr. Warner suitable to his new rank, and sufficient cash kept in hand to 
re ral of marine engimeer und © will refer to patent No, 3378, 18th October, 1873, he will find | enable him to join his next ship, and to pay his mess sub. 
hydrograp! Hlere } al an opportunity f « clear exposition of the means which are edopted here for | 8 pton- Why, Sir, if by practising the greatest econ my 
mparing t depAt with it yntents. orga ! efining iron. The cost of melting and refining is at | ° board and at home, he manages to clear himself of debt in 
ool nt. with that of | all present @ s. per ton | an —a > —- m, he will be, I am af raid, in an ex. 
lL; . : ner also he ¥ ted and carefully In Belgium much attention is paid to the production of pig | of walf-p. y ares dle ome to enter upon the next ordeal 
ener nope conf raga ac a a iron containing a minimum of silicon, and thus it happens | ° Be “pay st (6. per day. ‘ : 
inspected t principal French lights, 1 ang “ that in ordinary puddling they make 8 heats in 12 hours as By the time he has served one commission as chief 
Various syste in use ldw i at siderable compared with our 6. In Wales also in a lesser degree | ¢"meer he will be over 46 years of age, and according to the 
length upon tl : anf result th whi attention is paid to the same point, and more heats are | Present regulations he must retire at 05 (quite late enough), 
om as trod iw: inant made in a given time. | so that it is impossible for him to serve 11 years on full pay, 
nurt . ‘ D 1 space ve : ; . vd . The Cleveland pig iron, unfortunately for forge purposes, ingyen dope + Papen (Botnet - eye a 4 ; tall mt ~ 
follow M J rg. } ref mina. | -od® @ large quanti ity of silicon and phosph rus as compare dix he ‘ pe i af OF ime ties of full an 
OLLOW a 10 i caretul @€Xamina with the pig iron of Staffordshire, an Wales, and Belgium all-pay, so that be must end as he began, in disapp yintment. 
t < We just content ourselves, however Y It will average from 2} to 3 per cent. of silicon, and a mut} . 4m [ wrong in saying that it is of the gravest importance 
y ticing the cone ns at wl he arrived, 1) per cent. of phosphorus. The Cleveland pig iron makers, | that discontent of such @ character re does really exist, 
af his tour of inspection was completed «8 a rule, burden their furnaces for the production of foundry | o—_ be allowed ~y a department ae 4.» “ers, 
‘ od to the auth: the marked superiority /0®, 4nd when forge iron is made from that burden (and the | Nev ? lies pow he . samen Pp «aed a - rag Fo pan. 8 
1 Fr . Gales anew Aunatinen fo alk of it is made trom it), it is the worst of all pig to work | 1 ve af Self and .  trgee Oa he O serve 
oe : _ tes 1 a puddiing furnace. It means heavy labour to the puddler eir country so well and patiently should be so unjustly 
esta ed Phe latter have but a fixed and extray agant fettling and coal. When the pig maker dealt with. The publiccan have no idea of the har dships 
power f all w hers, equal to 210 fails to make his foundry iron by reason of some furnace | Ddured by the service of which they are so justly proud, 
‘ 4 t Engl Amps ca reased ot other disorders, Nos. 4 mottled and white are produced they can t kn »w how ae —_ paid for ebeerful 
5 of 342 to 7 ee und sold for forge purposes. Considering the immense | of thin = oo —— Ot inl bow, ne suiler such a state 
. . ‘ a Mey , P juantity of pig iron made in Cleveland, it is plain there | ° things to exist long. ir, now t sat many piey think 
mode ee ; ‘is a large quantity of this siliceous pig being made. The | ¥° Ste ree lly well paid, fed sumptuously, and clothed at the 
f minera compared peta forge pig iron which results from the blast turnace being | country’s expense, when on the contrary we are badly paid, 
¢ while the cost +] re thar urdened for forge iron-is of a different class and better | bave to keep up expensive messes, pay for our servants, pro- 
! mor aniv 1 1 ur. the juality. Mr. Warner's figures showing what fettling | vide costly unite aren and in - lition maintain another home 
' e re re to be trimmed ften, may be reduced and what wasted, I believe are fairly or of } nr ane wef pn ghee bre is 
a neat the brilliancy of the light is leas | S¢cUrate. The great point is not to waste any fettling by t nesuier onl the beac r es 4 nat we & ¥ rung 
: : c melting it out per se, but rather to utilise it by reduction eenly under the sense of continued injustice and unfair 
lependent the watchfulness of t keeper, Che further figures as to what may be saved by the use of | treatment, that we feel bound to take this unusual course of 
iH mpares the organisation and system of - refined iron as compared with pig I do not adopt as they are | *PP#1ng to the country at large. Surely our turn is at 
ten) | und and France with that of the United | quite fallacious. , | hand; we bave been passed over many times, we only ask to 
Stat : stes several ways in which bv im Che rotary furnaces at Mr. Heath's works work under | be treated according =o deserts. , 
Pre rag senna gmenben ofieles Ip omy | “ilferent conditions to those in this quarter. The pig iron is | I remain, Sir, your obedient servant, “ 
eater effici y n ways ‘ 5 the . = Spe A r Exoriseer, R 
P aod te “on fabien gg eB ogee. b lees siliceous and the furnaces are in consequence much ss 
. : . 7, | Less frequently fettled. The charges of iron are also much | 
vieability of introducing the electric light | smaller and there is, therefore, not so great « strain upon the | STURGEON’S PATENT HIGH. SPEED AIR 
Lnited State ind instances the South Point light The weakness of the Danks machine is its inability to g | r “a IMP — 
hich thy rated hear >the Nort for any lengthened period without a break down. Theex-| . Ou deal tem RB hess tase ert — 
, ; penses in repairs are heavy; and the loss by frequent stop- ee Ses Cen reas See eee See | ve 
. with a power equ to SOO ) cane Hi page in labour, coal, and genera! charges is serious. | in your issue of March 12th, in reference t rgeon’s } 
refers to t valuable facts established by Professor We do not melt our iron in the rotary furnaces. Our iron | *Pee¢ #7 compressor. Circumstances, ee prevented 
l'y ali f fixing the relative areas of the red and | is placed in the furnaces in a molten and refined state. We ying ‘ — 17 ue at an cW.'s” i make ~ Ses a a 
vhite | f revolving ligt that each TT, At present we have no difficulty in making 50 tons per ~ cakes b f ns Gothard Tut a ase e a - ae 
', 5 anu diate : + na wh sepees furnace of puddled bars. oo a oa" 0 £ - T - har anne. ds no + opt er 
y i - J. A. Jown: Sturgeon's system ? » this we reply that as Mr. Sturgeon’s 
. wv seComm i that U prupes . Erimus Iron Company, Limited, March 24, 187 | ma se has been br ught out only within the last few 
i i in the United Stat nstead of | ine we had not the opportunity of bringing it before 
f t} 7 : With several 1 mmenda F tice of those gentlemen when’ — g their arrange- 
I for their air-compressix plant, e do not mean to 
f minor importance, Major Elliott concludes ENGINEERS IN THE ROYAL NAVY limply ‘that had we jone aa plans would necessarily 
rt full of valuable information to the Light- To rus Eprron or ExGineexine, | have been adopted; possibly not, as Professor Collado 1 would 
Board, of which he is tl gineer secretary, S1z,—The engineer officers of the Royal Navy having quite | naturally prefer his oun syst em, namely, the one which bi as been 
| time full of interest to not only | exhausted a very large stock of patience by waiting for some | adopted; but we mean to say that apart from all other reas: LS 
} ha indieated tl exa conditions of | #™@e ration of their unfortunate case, and nothing more | they had at least one good reason for not ado g Mr. Sturg 
+} . 1 illumination in t United States eing in prospect than an assurance that their p eat mm, &., system, to wit, that not knowing of it they had not the opti on 
- fs * i ’ is under consideration, as a last resource, desire to place their | at their com mand. 
it because he has « ted so large a mass of in- sabilities before the public; will you, therefore, kindly | Your correspondent states that as much as 6 ft. per second 
t t our own systems and light We | assist them by inserting in your valuable paper the following piston speed has been in practice attained in water-system com- 
an Only repeat our regret that s small an edition plain narration of perhaps the worst feature of the case? 1 | pressors. In this we feel sure he must be und ler some Misappre- 
ft ' rably prepared and strated report | @"2 t give names, but the facts can be verified by a reference | bension. In the water-system ¢ mngueenen a large bo ly of water 
1s been printed, and that it is not offered for sale | *° ticral oe List. | is propelled to and fro by the piston; this loose body of water, 
An officer lately promoted to chief engineer entered Her | like a loose weight in the cylinder, is at each alternate stroke 
» the panuc Majesty's Navy as acting third-class assistant engineer after | pushed forward by the piston, and arrives at the end of its travel 
Pes mm I assin g the required examination, he being of full age, and | with an amount of vis viva, due to its oe t and velocity, tend- 
BOOKS RECEIVED suflicie mntly skilled in his profession to take charge of a watch | ing to keep it in motion in the same direction the impulse 
The Arct sry List, or a Century of Arctic a intarctic | atsea, and his education having cost the Government nothing, | imparted to it after the piston has completed ke. It is 
OF 773—1873 R. Marxuam, C.B., | his expectations were, that if he pas ssed the necessary ex- | not fast to the piston so as be limited in j 
F.R London : Griffin and ( Price Je. 6d arminations, he would attain the rank of chief engineer in | action of the cr nt 
Pract Construct Part I, with Atlas | from 10 to 12 yearsat the outside from date of entry; or, he | imagi ne the result fr runniog such an er a high speed! 
I Samcrt Dowstn LL.D London: | would have offered his services where higher rates of pay are loose weight of water will be projected by the piston to a 
Long a, ( n, and ¢ Price lis given for present service, instead of small present pay and | point beyond the limit of the piston travel. The piston will 
} nis of Practical Hydrawli By Saucer Downe urge expectations seldom to be realised | commence its return as soon as the crank turns the dead poiut, 
L.D. ‘Londen: Longmansand ( Pr mf \fter a year’s probation he was confirmed as third-class | but the water will not immediately follow the pis , the 
s Architect's and Builder's Pocket Book. By W.\ s@. | assistant engineer In 1861 this rank was changed from | force remaining in the body of water at the end of ita travel has 
Edition.) London and New York: E. and F. N. | third to second assistant, and the pay advanced from 5s. 10d. | to be fully exhausted, then its inertia has to be 1 thus 
n he t per day, and that is the last advance in pay the officers | causing it to remain quiescent for a definite s 
4 R tof t Boar fR ( is e junior branches had.& Twopence per day 14 years ag } the extra space through which its moment 
‘ r Mass neet Boston: Wright and Potter same time their relative rank was lowered a step. Im | to be recovered, and the gravity of the w 
I Contra By Dav Giarons (Third I having completed the recuired time and passed the | this. All this occupies a defuite space 
r London: Loekwood and Co Price 3s. 6d necessary examination, he naturally expected the promised | the piston is making good way in its 
Lea Bois In neset Etrangers. By Avotrus E. Duron? | promotion; but no, he had to wait 15 months, a very serious | vacuum between it and the water. The water 
usp | vev pe ta Grye. Paris: I. Rothschild Price matter, for besides the 54/. money loss, time served in the | it at a rate due to its gravity assisted by th 
i Asher and ( and Williams and Norgate. lowest grade does not count for retirement or increase of full high speeds can never overtake it. The piston 
Price 12s or half-pay. The same vexing routine had to be passed | pletes its stroke in advance of the water, and in i'st 
Eng ing Papers Ry C. Granamw Suita London: through on promotion from jfirst assistant to engineer, a loss | meets the receding body of water, thus producing 
b. and F. N. Spor Price 5s. of 14 months in time and 32/. in pay. lision. The same action is repeated at every st 1 
Technical Drawing and Design for Studentsa of Architecture The next promotion (to chief) according to programme | side of the piston, and the water is thus “churned” about and 
nd Building. London and Glasgow: W. Collins and Co. | should have been given at the expiration of another three | got intoa perfect boil, causing a great expenditure of power 


Electricity: Ite Theory, Sources, and Applications. By | years’ service, so having passed his last practical examination, with little or no result. 
Joms T. Spraors. London and New York: E.and F. N. as well as Dr. Woolley's educational test imposed since his The above is only one out of many objections to the water 
Price *« entry, he enters upon anct ther waiting term, the most vexa- / system, and 60 far as we are aware has never been overcome, 
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and only avoided by running at a very low piston speed, neces- 
sitating large and costly engines. 

As an example, we will refer to the water-system com 
at the Marie Colliery, Belgium. In these engines the stroke is 
$ft. lldin. With the steam engines working expansively from 
balf-stroke, the speed is about five revolutions or about 254d ft. 
per minute. . , : : 

The highest speed attainable is 20 revolutions or 167} ft. per 
minute, and we know of no instance where water compressors 
are run at any higher speed with advantage. 

No doubt the water serves in some measure as a lubricant, 

it it entails a counteracting disadvantage, owing to its corro- 
tion, necessitating the use of brass piston, brass linings to 
ylinders, and brass casings to piston rods, 

For lubrication, we in some cases use graphite, generally where 
a-rubber valves are applied; and in other cases, tallow; i.<., 
ere metallic valves are —. In these instances tallow 

I 4 very convenient se 


sive ac 


elt and feed itself before the heat, generated by friction and 
compression, cap reach any inconvenient height. 

From our experience, we find that the greatest heat is 
generated by the friction of the air in passing through the deli- 
very valve passages, and this is plainly shown by the fact of the 

aT 
tter than at any other part while the engine is working. 

4 great measure, obviate this, by giving to the delivery valves 
. very large area. In fact, the area must be ¢oo large for the 

very valves. Th 
(sotbar 
several times larger than than allowed in those engines. We 
ly the water for cooling to the outside of the air cylinder, 
ng the metal thin and provided with radiating ribs, which 
, and at the same time increases the con- 


apy 

roak 

make up its strengt! 

ting surface. 

By these means, we are enabled to carry off the heat very 
v, and have never felt the slightest inconvenience there- 


au 


) advantage in the water circulation through the 
nrodin the St. Gothard engines. It necessi- 
irger rod, and consequently an enlargement of 
uder, and introduces much complication, considerable 
l tear, as likewise a very serious addition to the first cost. 
All this expensive complication does not bring the water to bear, 


s most wanted for cooling purposes, viz., round the 








é alves ; but only to the rod and the piston, which are 
ittle affected by the heat as any portion of the air cylinder, 
1 we very mu juestion whether there would not be much 
nore power absorbed in increased friction, owing to the larger 
| and rod, and telescope tubes, than could possibly be re- 
I gorerne piss 
‘ i by the cooling action of the water in the piston during 
troke 


r the temperatures of compressed air, your correspondent 
cannot, we think, do better than consult Professor Thurston's 
given in ENGINEERING a few months ago. 
We are, Sir, yours obediently, 
Hewry Crartos, Son, anp How err, 
Sole Licensees. 


Atlas Works, Harrow-road, London, W., March 31, 1875. 


GAS EXHAUSTERS. 
To rae Epiton or Excinernine. 
Sir,—The question of the economy of steam jet exhausters 
n comparison with other exhausters being set forth in your 
sue of the 12th inst., it may, perhaps, be interesting to your 


readers to have the report of a gas engineer actually using a | 


steam jet exhauster (Dortmund Union); and also to know 
the boiler power required te work the exhauster at another 
gas works (Hanover However, the relative consumption 
of steam with different exhausters generally differs very much 
and depends on the style of engine used to work mechanical 
é chausters and upon the pressure of the steam used for work- 


ing jet exhausters; the latter work the more economically | 


the higher the steam pressure is. 
We are trying to get more exact data as to the quantity 
of steam required to work the jet exhauster, as it may be of 


theoretical value to ascertain the comparative consumption | 


of steam. Practically the question has never been raised to us. 
although we have already about 100 exhausters at work, as 
the advantages of the steam jet over mechanical exhausters, 
are in most gas works to be tound in quite other points than 
the consumption of fuel. The question as to the consump- 
tion of fuel could only be of importance if the relative dif- 
ference were considerable 
Yours truly, 
Manchester, March 25, 1875. Kortise Brorners. 

Translation. 
Messrs. Kérting Brothers, Hanover. 

Since April, 1873, there has been in our local gas works a 
steam jet exhauster in constant use. From the commence- 
ment the same worked so well that very soon after setting it 
up, a Schiele’s fan and the steam engine belonging to it were 
displaced. Until now the apparatus has worked faultlessly 
and in every respect more satisfactorily than either the 
Schiele’s fan or Beale’s exhauster. Durng the two years 
the steam jet exhauster has been working nothing has 
oceurred to ite disadvantage. Deposits of naphthaline in the 
purifiers and stoppages in the inlet and outlet pipes of the 
gasometer (defects which sometimes are attributed to the 
steam jet exhauster) have not been observed during this 
period. For its simplicity, cheapness, and specially because 

f its requiring almost no attention whatever, I strongly re- 
commend the apparatus. 

(Signed) Ave. Kiésye. 
Chiet of the Gas and Water Works 
Dortmund, March 20, 1875. of the Union, Dortmund. 





A cylindrical boiler 12 ft. by 2} ft. with bouilleur below 
#4 ft. by 1 ft. 10in.; total heating surface 85 square feet, 
furnishes steam of 40 |b. pressure to work: 

1 steam jet exhauster for 40,000 cubic feet per hour against 
10 in, to 12in. back pressure. 





-acting lubricator, as it begins to | 


und the delivery valves of air compressors being much | 
i We, | 


18 for air compressors of the size of the St. | 
i engines, we should provide an area of outlet or delivery | 


1 pumping engine 7 in. by 14 in. cylinder, 60 revolutions, 
almost continuously at work. 
1 small engine for a Walker's scrubber. 


_ 1 extra large revivifying blower, for ial purpose, con- 
tinuously working and using about 13 gallons of water 


evaporated per hour. 
¢ boiler is fed with water at 90 deg. Fahr. and is about 
200 ft. distant from the exhauster, only part of the steam 
pipes being lagged. 

perial Continental Gas Works, Hanover. 


FORMS OF WAVES. 
Proposed Mode of Obtaining the Outlines of Deep Sea 
Waves.* 
By W. W. Ruwpett. 

In the list of subjects which your council proposed last 
year as suitable for papers for this meeting, was included 
that upon which I now beg to offer you some brief sugges- 
tions. To me this topic possesses peculiar interest. There is 
always a charm in watching the eenaio and fugitive forms 
of the waves, their glancing lights and soft shadows, and 
science adds much to the pleasure derived from their con- 
templation. The study of their origin, their form, their 
structure so to speak, their times of oscillation, their enor- 
mous speed and the distances to which they travel, in turn 
occupy the imagination and task the intellect. To the sea- 
man in hours of melancholy, they speak a language of their 
own, fraught with mystic dreams and false songs of syrens. 

The accuracy of observation by which the intelligent 
mariner will distinguish in a “ confused sea” the direction of 
its principal components, and the precision and uniformity of 
description by which different seamen will describe the parti- 
culars of the same gale, have often surprised me, and at the 
same time occasioned regret that they had not also supplied 
those details of length and interval which would add so much 
to the value of their reports. 

My present subject relates chiefly to wave forms, and the 
data which they may afford for obtaining their chief com- 
ponents, and I think photography, aided by the mechanical 
arrangement which [ am about to describe, will supply the 
means of obtaining these with a considerable degree of 
accuracy. The assistance which photography has recently 
rendered to astronomy in recording the position of Venus at 
| successive intervals as she passed across the sun's disc, will 
readily suggest the mode in which it is now proposed to use 
it, while the accompanying sketch will show how those 
measurements are to be made, by which the wave outlines 
are ultimately to be traced and put into a form suited for 
mathematical investigation. 

In Fig. 1 is represented a number of poles, such as are 
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erection of scaffolding. 


They are 
about 36 ft. in length, and painted with alternate bands of 


used by builders in the 


red and blue, each band being a foot in width. These poles 
are spaced 15 ft. apart, and are loosely coupled at their larger 
end to yards or spare spars, extending, we will suppose, to a 
length of about 600 ft. The centre part of the figure repre- 
sents an ordinary yard of about 90 ft. in length. This system 
of poles is to be prepared in duplicate; the two parte are to 
cross each other at right angles when in use. 

In moderate weather the different parts could be connected 
while floating on the surface of the water, lengths of wire or 
small wire-rope being used to keep the upper parts of the poles 
equi-distant and parallel. When the construction is com- 
pleted, proper weights are to be attached to the ends of each 
yard, so that as the yards sink and draw the poles with them, 
the poles will at length remain upright with about 12 ft. of 
their length above water. 

I do not intend to trouble you with any details as to the 
mode of doing this, as I conceive it presents no greater diffi- 
culty than the crew of a man-of-war could easily surmount. 
Such a system, when once set afloat in the open sea, would be 
likely to remain for some little time without injury. 

From the crosstrees of a large vessel situated about 600 ft. 
| to 700 ft. from the centre pole the whole would subtend an 

angle of about 60deg., see Fig. 2, and a wave slope of 
| 10 deg. would be commanded at the most distant part of the 
| system. The photographs would have to be taken from this 
| elevated position ; but it is not requisite that they should be 
| taken from the same point of view, the movement of the 

vessel during the 20 or 3() seconds, or more, during which the 
| experiment would be made, would not affect the result, the 
| only essential being that the pictures should be taken at 

short and regular intervals. 







of uncertainty, that when the system of poles is successfully 
set afloat, some time may elapse before the chance of photo. 
graphing large waves would occur, and that at the time when 
the waves possessed most interest, per yom of the photo- 
grapher in the crosstrees of a man-of-war would not be « 
pleasant one, and that there a difficulty in pre- 
senting the camera in the , and in taking the 
pictures at the proper intervals of time. 

I admit the force of these objections, and that only under 
favourable circumstances of w and weather would the 
attempt succeed, I therefore look round for some more stable 

latform for the operators, one situated at some distance 

tom the mainland, and where unbroken Atlantic waves of 
some size rey be found. The Fastnet, Skellig, and Tearight 
lighthouses present themselves all some distance out in the 
open sea, and respectively of 148 ft. 175ft., and 275 ft. 
height above the sea level. A little inquiry shows that of 
these the Skellig is in the most desirable position, it being 
near deeper water and a smoother sea bottom than the others. 
Further inquiry shows that here also is an old lighthouse not 
now in use, with a lantern, 372 ft. above the sea level; and 
if still greater elevation be desired, there are rocks near it 
which rise to a height of 600 ft. to 700ft. Here then we 
apparently find a most suitable position, if our system of 
poles can only be securely moored in about 40 to 50 fathoms 
of water, from a quarter to half a mile distant from the rock, 
From the somewhat level platform of the islet, but below its 
highest pinnacles, a wave slope of 15 deg. could be commanded 
at a distance of more than a quarter of a mile. See Fig, 3 
as giving the proportionate heights of old lighthouse, rock, 
distance-and depth of sea. 

The following is the account given of the Skelligs in the 
Admiralty sailing directions for the 8.W. of Ireland. 

“The Skelligs, consisting of two-pinnacled rocky islets, sur- 
rounded by deep water, and free from outlying dangers, stand 
conspicuously out from this part of the coast. The outer 
rock, called Great Skellig, three-quarters of a mile long, one- 
third of a mile wide, and 714 ft. high, with two lighthouses on 
its western side, lies W. by 8. 63 miles from Puffin Island, 
and is only accessible at those spots where steps have been 
hewn for the convenience of communicating with the light- 
keepers. Blindman’s Cove on the east side of the rock is the 
best for this purpose, a well-constructed road, defended by a 
wall of masonry, is carried from it along the south side of 
the rock to the lighthouses. 

“On the high eastern part of the rock there are the remains 
of a monastic establishment of the early Christian ages, con- 
sisting of a walled enclosure, solid and unbroken after the 
lapse of so many centuries, though built of dry masonry. 
Adjacent to it is a small square building of similar structure, 
| said to have been the church, where the inhabitants now 
assemble on Sundays for their devotions, and 
close by a well, perennially filled with water. 
The highest peak, called the Needle’s Kye, rises 
from the north-west part of the rock; on its 
summit is a breast-work of dry masonry of the 
form of a horse-shoe, erected by the monks as a 
place of prayer. Between the Needle’s Eye and 
the eastern elevated position of the rock, a deep 
P depression, called Christ’s Valley, presents some 
sweet herbage, with several ancient graves and 
rude crosses. 

“A boat from Port Magee communicates 
twice a week with the light-keepers, weather 
permitting ; the longest interruption from the 
weather to this intercourse with the shore has 
been five weeks.” 


The difficulties here do not seem insuperable, 
and I eontemplate in imagination our photo- 
= landed with their apparatus on these 
orlorn but enormous rocks, and spending a 
month of summer or autumn in taking occa- 
sional pictures of the eea. If our floating system 
of poles will only remain in view for t few 
weeks, no doubt many good sete of photographs 
could be obtained, and perhaps the history of 
more than one gale be for the first time photographically re- 
corded. First would perhaps come the long heave of a 
westerly swell, raised M4 powerful winds which had died 
out or changed their direction some hours previously, a 
swell so long and shallow that one might be unconscious 
of its presence except for the occasional wash at the base of 
the cliff. The next set of pictures would, perhaps, give us 
| waves from the southward, to be followed a few hours alter 
by a cross from the N.W. A few hours more and the local 
gale will have passed. The chief feature in the last set of 
photographs being again, perhaps, the remnant of the long 
western swell which preceded the gale. As illustrating the 
persistence of wave motion and the distance to which it will 
| travel, I may name that Captain Toynbee has found a swell 
| from the north-western part of the North Atlantic, to not 
infrequently reach the Azores, when the wind for some fime 
may have been blowing in quite a different direction. 
Supposing it were determined to carry out such experi- 
| ments as I have suggested, and for the term of a month, one or 
two sets of photographs per day, when the weather suited, 
would be sufficient to keep the staff in practice. When larger 
| waves occurred a set of pictures every two hours might be 
| taken, or eyen more frequently then this under specially 
| favourable cireumstances. 
| It should be named that the success of this plan in no way 
les are attached 
hey may, and no 











| depends on the yards or spars to which the 
| remaining in the same horizontal line. 

| doubt would, rise and fall to some extent with larger 
| waves. Datum lines = —. to rnc plot h the 
| tops of the! poles on eac phi ure, from 
this line worded lowe te be ath elttodeaanen aad which 
| intervened between it and the surface of the water. A practised 
| eye would easily read off these spaces to the nearest tenth of 
| a foot. A few of inclination in the poles would not 
| cause much error, but even this could be eliminated, as the 





It may be objected that this proposal involves a good deal 
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this hind. 1 do not potend to say to what use a number of such 
wave vutlines be put when taken, neither do I think this 


necessary. In the pursuit of science this question has never 
been considered an S epatent one. But | feel assured that 
a Frowde, a Merrifield, or « Bertin, if in ion of such 


curves, would very soon tell us the length, depth, and 
interval of each component wave, and the direction of its 
motion. Your council have asked for suggestions in this 
direction, and in response I beg to contribute my first, and 
it may be only my very crude ideas on @ very interesting 
subject. 


Mr. W. Froude, F.R.S.: It is always extremely interesting 
when persons who are engaged in the same object find their way 
to accomplish it by the same roads. This is a subject which I 


have had occasion to think about and investigate a great deal, | 


and when J saw Mr. Randell’s diagram this morning, I was 
interested to perceive that be was on a track that I bad been 
working in before, and which my friend Mr. Tower (who is going 
to read a paper here to-night) had independently hit upon. Mr 
Tower mentioned it to me when I had thought of it and pretty 
well schemed it out; but he mentioned it quite independent/y. 
The difficulty which Mr. Rundell mentions, of poles rising and 
falling, comes to something more serious than he has contem- 
plated. 
datum line through the top would answer, because it is very 
seldom that the poles will lie ranged in a straight line; and if 
the lines are not straight, the datum observed from an elevation 
such as a lighthouse, would partake of all the sinuosities of the 
poles, which would introduce considerable error. Any attempt 
to localise the poles would introduce a great difficulty by reason 
of the extreme inclination a pole is driven to when held ina 
tideway, and one can hardly be sure of being clear of a tideway 
I am merely suggesting these as difficulties that occur to me 
with reference to Mr. Rundell’s method. The method I pursued 
was this: I used a single pole, and in order to secure the 
datum I anchored that pole in undisturbed water at a 
great depth. The pole was a graduated pole, like Mr. 
Randell’s, but it was held upright by a ballasted plat- 
form sunk down as deep as the channel water allowed 
without grounding; and in that way in the deepest water in 
the Atlantic you could come to still water by lowering the 
weighted plattorm to a greater depth, and that still water would 
give you virtually a datum. Still there was a difficulty in this, 
that the duration of the very long waves was such that even 
with a very large platform the extra flotation of the pole when 
deeply immersed became an element of error. If you have an 
ordinary pole and a platform 2 ft. or 3 ft. square, and a pole 
3 in. or fia. in diameter, that will produce an extreme dis- 
turbance in the platform by means of the transit of the waves 
With a larger pole you can get a better effect ; but the quantity 
of line you get out, and the weight you have to employ in ballast- 
ing, and the difference in the drift between the surface water and 
the subjacent water, which becomes a disturbing force on the 
line of the poles, introduces a great difficulty. In the deep 
water of the Atlantic there would be less of that transverse 
earrent; and it occurred to me as possible that the pole might 
be armed with a small atmospheric recording apparatus which 
in terms of time would give the rise and fall of the water on a sheet 
of paper. It is much easier to speak of a thing in this room 
than to contrive it and work it in a rough sea-way. With refe- 
rence to profiles of waves the difficulty is that yon rarely get 
anything like a regular system of waves, because there are 
almost always several distinctly visible systems crossing each 
other, and probably more than one series each way over-running 
each other, and mixing up in the most inextricable confusion. 
A Roman put down the disturbance of the sea water as “a thing 
no fellab could understand,” as Lord Dundreary would say. It 
is really a difficult subject, because you get the most t irbulent 
form of waves ; and the only way of getting waves so regular 
and uniform as to be worth reducing to actual diagrams is, I 
think, by going into the result of some gale some one has en- 
joyed a long way off. Then it happens that the long waves, 

aving a much greater speed than the short waves, outrun 
them, leaving atrace of the minor disturbance far behind them ; 
and whenever the wind is blowing there are waves of longer 
period superimposed one on the other; and it is almost im- 
woasible to disentangle the larger waves from the smaller ones 

hat is a difficulty which is inherent in the result aimed at, un- 
less you can pitch upon a place where the great rollers come it 
undisturbed by momentary wind. 

Mr. C. W. Merrifield, F.R.S.: I am hardly prepared to offer 
any observations upon this paper; but I may mention wit 
reference to what has just fallen from Mr. Froude as to a self 
recording apparatus on a pole, that that was tried by Admiral 
Paris on a small scale in shallow water, and you will find an 


account of it in our Transactions three or four years back. 1) 


cannot give you the reference to it at this moment, because | 
have not the volume by me; but members of the Association 
will have no diffieulty in finding it. 

Mr. W. W. Rundell: I desire to say that there is a very 
considerable difference between the use of une pole and the use 
of the system of poles. I think it was some year or two 
since that Mr. Froude pointed out this experiment which he 
had tried of using one pole. I think a little consideration will 
show that with one pole you do not get the record of any 
particular wave, because to get the outline of a single wave, 
or @ set of waves, in profile, you must get the different 
parts taken at the same moment. Any system of observing the 
passage of the water, or the waves, by a single pole does not 
meet the case at all, for you there get records of heights of 
water at different intervals, but belonging, as it were, to differen: 
sets or series of waves. In the plan I propose I have tried to 
avoid that, and the possibility « } it seems to me to depend on the 
photographer being able to take the impression at a given 
minute, The sinuosity of the lines, as it were, bas really been 
largely exaggerated I think; because supposing the wave slope 
was a slope at the surface of the wave at 10 deg., the pole being 
anchored in deep water would not have the wave slope of the 
surface, but of the portion of water below. It would be leas than 
10 deg —eay 7 deg. Now 7 deg. in any direction would really 
not affect the result. It would cause no inaccuracy of any 
moment in this matter, because the tenth of a foot, which I put 


I doubt whether the —- method of getting a | 
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as the degree of fineness with which the scale could be read, 
would cover, as it were, these little inequalities arising from the 
want of uprightness in the poles. In these small angles the 
radius and the cosine would be almost exactly the same. That, 
I think, meets, to some extent, the objection Mr. Froude has 
raised. The idea of the pole is entirely Mr. Froude’s own, as I 
heard him describe it once before. What I would ask his atten- 
tion to, is the use of a series of these poles, so as to get an out- 
line of different parts of a wave at the same moment. Now if 
the waves repeated each other at given intervals, and were at the 
same time recorded the calculation of the waves would be very 
easy. I could manage that comfortably, althongh I make no pre- 
tensions to mathematics ; but the difficulty would be when you had 
two sets of waves at right angles to each other with a rectangular 
axis. I think that such men as I have alluded to in my paper 
would be able, by this method, to give us fuller and better par- 
ticulars than we have yet had. 


HYDRAULIC GEAR FOR WATER-TIGHT 
DOORS.* 
By F. C. Coxmeap. 


Barya well acquainted with the great difficulty experienced 
in closing the water-tight doors on bulkheads, &c., of ships, 
when occasion may require it to be done, I have introduced 


what I believe to be a more ready and expeditious means of | ation. 


doing so. I intend the door to be closed in about five seconds, 
and this to be accomplished by the minimum amount of 
labour, and without losing the control of the door during 
ite descent. Should there be any obstruction to its descend- 
ing it can be forced down to its seating ; at the same time a 
ready and efficient means is provided for opening the door 
when all danger is past. Thus it shall! have the advantage 














of a quick descent, without the slightest risk of losing con- 
trol, and furthermore, there are no repairs to be made to the 
apparatus after such rapid action. This is accomplishe| in 
& very simple manner, by means of the apparatus here illus- 
trated, in which A is a hydraulic cylinder; B is a four-way 
cock in communication with top and bottom of the cylinder 
A, and with the pump F, or other source of power, and also 
with a waste-pipe I; © isa pair of clips for embracing the 
rod and supporting the door when open, and are held together 
by the pawl G; Disa lever for reversing communications 
of cock B, also for releasing the clips C, by being connected 
to the pawl G by the chain i. 

The operation for opening the door in the first instance is 
thus performed. The handle of lever D is placed in the 
position shown and the pump F set to work, when the water, 
or other fluid, being forced into the lower part of cylinder 
A, the piston therein is caused to rise, and with it the door 
(by its attachment to the piston-rod at H), until it has 
obtained the required opening, when the pawl G by its 
peculiar shape will cause the clips C to close and embrace 


the piston-rod, and thereby support the door independently 


of the water under the piston. 

For closing the door: The lever D is reversed, when the 
communications between the cylinder A and pump F are 
changed, the clips C released, and the door descends by 
gravitation, but is prevented from closing with a crash, by 
having to displace the water under the piston. Should there 
be any obstruction to ite descent the pump F is applied. 
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For horizontal doors it is preferable to fix the cylinder A 
on the door, as shown in Fig.2. The cock B can put in 
connexion with the water outside the ship by means of one 
of the Kingston valves, and the force due to the ship's im- 
mersion made available for closing and opening the door. 
Where there is an objection to the height for vertical doors, 
the cylinder A can be fixed on the door; or two small 
cylinders can be fixed one on each side of the door, and con- 
nected by the piston rods to a crosshead on top of the door. 

The above iption of gear is applicable to ships of war 
or the larger class of passenger ships, and can be worked 
entirely from the main or any other deck. To meet the 
requirements of smaller ships or those which do not carry 

ass , and in which the crews are not quite so well dis- 
ciplined, a means is provided for the door to act automati- 
eally. To accomplish this a float is suspended in the bilge 
by a spindle working in guide brackets attached to the bulk- 
head, and a stud is fixed to the bulkhead, on which is a lever. 
One end of the lever is connected to the float spindle, and 
the other by a rod and chain to the cock handle D; hence, 
when water enters the ship, the float rises, and by so doing 
reverses the cock handle D, thereby releasing the door, which 
then descends as before described, thus rendering the services 
of any attendant unnecessary. It can be easily applied to 
existing doors by taking off the old and putting on the new 
gear, the door remaining the same as be*ore, without alter- 
_ There is nothing about it which can become rusted 
up, or in any way seriously damaged, and thereby prevent 
its being fit for use when wanted. The pump F will be 
| always fully charged with water, being fixed below water- 

line, and the suction pipe attached to the supply pipe for 
| cooling ashes when in the stoke-hole, or to the cooling pipe 

for bearings when in the screw alley or tunnel. 

Should it be necessary for the vessel to go into very cold 
climates, glycerine can be substituted for water, by placing 
a small tank of it near the pump. In the case of steam 

| ships, where high-pressure steam is used, the cock B can be 
| put in connexion with the lower part of the boiler, and power 
thus obtained for the purpose of closing or opening the doors. 
It is so arranged that a very simple index can be applied to 
show when the door is opened or closed, and this index can 
be used either vertically or horizontally as may be required. 

This new gear is being put into the imperial German iron- 
clad frigate Deutschland, now fitting out in the Millwall 

| Dock. 





REVERSING ENGINES FOR ROLLING 
} MILLS. 
To tne Epiror or Esaineertna. 


| Si, —Allow me to correct a slight error in your description 
of the Panteg reversing engines in your edition of the 26th 
March, page 25°, Ist column, 8th line from the bottom. You 
say, “if by running the parts twice as fast we could save half 
their weight, we should save half the power lost at each re- 
versal. 
I beg to say that in that case you would lose power, let alone 
the saving. 
Let us suppose, for the sake of argument, that the moving 
parts weigh 60 cwt. The speed in the above case is 8 ft. per 


second, consequently, the inertia 
| 60. 8, . 

: 60 ft.-cwt. 
29 


Let us now double the speed aud save half the weight, we 
have an inertia of 


120 ft.-cwt., 


msequently, a loss of 60 ft.-cwt. at each stoppage of the 
engine. 
Excuse me for troubling 


you with the above. 
Yours truly, 
Stretford, March 31, 1875. Emi ADoLrr 
: | x correspondent is right; we have been guilty of a sli; 
D. 


Hvron ayp Qvepac Ratrway.—Mr. Strong, engineer of 
this line, with his assistants, Messrs. Fowler and Hughes, is 
making a survey from Ottawa to Toronto, by way ot Rich- 
mond, Merrickville, and Newborough, through the counties of 
Grenville, Leeds, Frontenac, Hastings, Northumberland, and 
Durham, to Toronto. They report an excellent route and 
a fine rich country through which to carry a trunk railway. 





Gas tx Pagts.—The quantity of gas sold in 1874 by the 
Parisian Company for Lighting and Heating by Gas last year 
was 160,652,002 cubic metres, as compared with 154,397,118 
eubie metres in 1873. The revenue derived by the com- 
pany from the sale of gas last year was 1,599,7321., or 76,4711 
more than the corresponding amount collected in 1873. The 
profit realised by the company in 1574 from all sources was 
82,483/, New works have to be continually undertaken by 
the company, and further obligation capital is to be raised to 
the extent of 1,000,040/. ; this will keep the company in 
funds for extensions and improvements up to 18%u. The 
dividend declared by the company for 1874 is at the rate of 
21 per cent. per annum upon the paid up share capital. 


Srest Raits vpon THe Panrnsytvanta.—It appears that 
in the course of 1874 the Pennsylvania Railroad Company laid 
down upon its main line 10,422 tons of steel rails, and upon 
its several branches and sidings 827 tons more; the cost of 
all these steel rail renewals was charged to operating ex- 
penses. Up to January 1, 1875, there had been laid in the 
| main track of the main line 76,320 tons or 725 miles of steel 

rails; in the main track of branch roads, 1584 tons; and in 
third and fourth tracks and sidings on the main line and 
branches, 6857 tons; making an aggregate of 84,701 tons of 
steel rails now in use. In the course of the current year, the 
directors propose to complete the steel railing of the whole 
double track of the main line from Philadelphia to Pittsburg. 
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NUT-FORGING 


CONSTRUCTED BY MESSRS. TAYLOR AND COMPANY, ENGINEERS, 





We give above engravings of a new arrangement of nut- 
forging machinery, constructed by. Messrs. Taylor and Co., 
f the Derwent Foundry, Birmingham. The leading feature 
in this machinery is the arrangement of indenting apparatus, 
when making hexagon nuts, the bars are indented 
In the arrangement shown 
by the upper left-hand figure, indenting apparatus con- 
sists of a pair of rolls geared together, and having the sec- 
ion shown by the detail view below. As will be seen from 
the latter view, the rolls are blank for a portion of their 
periphery, whilst the remainder has projections or teeth 
formed onit as shown. In using this apparatus, the bar is 
heated in the ordinary way, and then thrust rapidly through 
the gap in the indenting rolls until arrested by an adjustable 
top. The serrated portions of the rolls then seize upon the 
bar and return it towards the attendant serrated as shown in 
the figure, the bar being thus brought to a form suitable 
for conversion into hexagon nuts without waste of material, 
while the quality of the nuts is improved. 
auratus is made both as an independent 


by which, 
before being cut and punched. 
the 


The indenting apy 


machine for use with existing nut-forging machines, and 
ulso combined with the forging machines. The latter, as 
constructed by Messrs. Taylor and Co., is shown by the 


remaining figures, which will be understood without any 
special description. Messrs. Taylor and Co. state that with 
these machines, when making hexagon or square nuts, the 
punching ejected is less than half of the thickness of the 
nut, the remainder of the centre being pressed into the body 
of the nut. 


— —SSS— 


IRON AND STEEL FOR SHIPBUILDING.* 
By N. Barnasy, Chief Naval Architect of the Royal 
Navy, Vice-President. 

Exeiseers and shipbuilders are, I think, generally of 
opinion that steel must eventus!!y displace iron in shipbuild- 
ing, both for hull and machinery. I do not fully understand 
why the rate of progress towards this desirable end is so slow. 
Looking back ten years I am disposed to eay that (excluding 
armour plates) there has been no sensible progress in the 
shipbuilding material in actual use, whether of iron or steel, 
with the single exception of the introduction and partial 
development of the Whitworth process of compressing fluid 
steel. So far as our experience of it goes, the material pro- 
cuced at the Whitworth Works is as nearly perfect as can be 
imagined ; but it is not yet fairly in the market, and the 
prices promise to be almost prohibitive to shipbuilders. 

No doubt excellent steel is produced in smal] quantities by 
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the converter and the bath at a much cheaper rate than it 
could be produced ten years ago; and where the management 
is strict and careful, ccnabbamthe quantities may be delivered 
of trustworthy material. Nevertheless our distrust of it is so 
great that the material may be said to be altogether unused 


by private shipbuilders, except for boats and very small | 


vessels, and masts and yards; and marine engineers appear 
to be equally afraid of it. 

In October last, I had an opportunity of seeing the iron 
and steel materials used in building the ships of war for the 
French navy. I am bound to say that not only was it, so 
far as I could see, of excellent quality, but there was an 
extended use of steel, which argued greater confidence in the 
material than we have ourselves. In the large new masted 
ironclad Redoutable, building at L’Orient, steel is being 
employed for the frames, the beams, the deck-plating, the 
bulkheads, the plating behind armour, and the inner bottom. 
There was thus only the outer bottom and the rivets through- 
out the ship, from which it had been excluded. Two other 
large ironclad vessels of war, the Temp(te and Tonnerre, 
designed by the same officer as the Redoutable, were build- 
ing et Brest and L’Orient, with the same distribution of 
material. 
Bessemer and by the Martin-Siemens process, had been 
already used in these vessels, and of steel angles and double- 
tee steels 30,000 or 40,000 running feet had been worked into 
es This steel had been produced mainly at Creusdt and 

erre- Noire. 

Prior to the commencement of these vessels in 1873, the 


About 600 tons of steel plates, made by the | 


use of steel in French ships had been limited to masts, boats, | 


and very small vessels. 
been used in the French national navy to any considerable 
extent. The only sea-going fighting ships they have com- 
plete, built of other material than wood, are three in number, 
namely, the Friedland, Héroine, and Couronne. 

I may state in passing, that in France and all over 
the Continent of Europe the system of construction now 
adopted for iron ships of war is almost identical with our 
own. The French translation of Mr. Reed's “ Shipbuilding 
in Iron and Steel” is the text book. The steel employed in 
France is made under Government inspection at the various 
manufactories, and is not tested in the dockyards upon 
receipt. The quality 1s defined by the conditions that it 
shall have a tensile strength of 30} to 31} tons each way, 
and shall have 22 per cent. of ductility. It is in fact as 
nearly as possible the same description of material as is 
supplied to the Admiralty by the Bolton Steel and Iron 
Company, i.¢., well-made and carefully selected Bessemer 
steel. M. de Bussy, the designer and builder of these ships 
at L’Orient and Brest, was good enough to have some tests 
of the material made in my presence and in accordance with 
my wishes, 


Neither iron nor steel has hitherto | 


wer 


The points of greatest interest to me were those connected 
with the mode of working the material. The use of iron 
hammers in bending it to form was scrupulously avoided, and 
the angle bars and double-tee frames were curved and bevelled 
by pressure, various devices for doing this having been 
initiated at L’Orient. The double-tee frames and beams 
were of the section shown, and they were made in one length 
for the beams of the ship. I am indebted for much infor- 
mation to a little book entitled “ Etude sur |'Emploi de 
l'Acier dans les Constructions,” written by M. Barba, “ In- 
génieur des Constructions Navales,” at L’Orient, and pub- 
lished this year by Baudry, Paris. It is a most interesting 
little book, inasmuch as it records the results of all the recent 
experiments made by M. de Bussy and his able coadjutors, 
M. Barba and Godron, and describes the various 
mechanical devices which they have adopted for coaxing and 
humouring this material. Speaking of the necessity for care 
in the manipulation of steel, M. Barba says: 

“ If it is impossible to work the plates without hammering, 
or without local pressures of great severity, or if the curvature 
given is considerable, it is necessary to proceed with care and 
skill to avoid —— in the course of the operation. The 
hammering ought to be done with light blows delivered over 
as large a surface as possible, and the curvature ought to be 
produced not at once but by successive stages. After the 
work has been done the plate should be promptly annealed.” 
He says further, “One ought to avoid as much as possible 
sertlal or rather local heating. When by careful treatment 
the plate had been brought to its proper form, the annealing 
process should be immediately resorted to, and the heat 
should be applied very gradually, for a sudden augmentation 


| of temperature in a point where the molecular tensions are 


already exaggerated might cause arupture. When the plate 
has been regularly heated to a sufficient temperature, and is 


| left to cool slowly, the bad effects of the local disturbances 


| will be destroyed and homo; 


neity will be re-established.” 

The heating furnace is a Siemens’ gas furnace, and 
the plates ere generally allowed to cool upon the floor of the 
shop, taking care that it is dry, and that no part of the hot 
plate is allowed to come in contact with any rapidly conduet- 
ing material. I could not read the sentences I have quoted 
above without the reflection that a material which needed 
such care in its treatment would stand but a y= | poor chance 
in an ordinary ship yard. I for one should feel very doubt- 
ful about a ship built of it for myself, unless I could see every 
plate worked. 

The ordinary steel angles in use at L’Orient cost, I was 
informed, about 271. per ton, and the double-tee bars about 
411 per ton. Add to this the cost of such careful labour as 
I have described, and it will be found that ships so built 
would be costly. 

It must not be supposed that the question of cost does not 








ec 





Pa cael, 


3 


eee ne 
“ 4° 


Set 


“Sipe ile 


a 


he 8 


a 


ees a ote 


> 


me < 


= yee 


sae 


A ae rhea tens cine” etna han t= sil en a nn ge nm Segoe yn pr ml» 
2 : : 20 - . 











282 
= ———— —— ——— = = = 
press hardly upon the constructors of ships of war. It is as 


much a ruling consideration with them as with private | 


builders. The House of Commons, guided by the responsible 
minister, fixes, at the commencement of each year, the 
number of men who shall be employed in the dockyards 


upon new works, and the amount of money which shall be | 


expended upon shipbuilding for the Royal Navy in private 

ards. The cloth being given to the controller of the nary 
he must heve out of it as many coats as possible of the 
various shapes and patterns required. He has to provide 
for the line of battle, for the protection of commerce in war, 
for home defence, and also for the numerous services required 


of the English Navy, the world over, in a time of peace. | 


There is a growing necessity for higher speed in most of these 
ships, and for a multiplicity of steam eppliances, and | need 
not tell you how this machinery rans away with the money. 
So it happens that we do not feel at liberty to build of the 
best possible material when that material is very costly. We 
use the material which, all things considered, including 
price, is, in our judgment, the best for the purpose. 

claim, nevertheless, for the Admiralty, that we have 
done much to keep up the quality of iron in England, when 
the perpetual tendency of keen commercial competition bas 
been to degrade it: Many appeals have been made to us to 
lower the standard of strength for first-class iron, in order to 
get the preseribed forge tests more easily at a reasonable 
cost; but we still maintain that 18 tons per square inch 
across the grain is not too great for firet-classiron. | should 
myself be better pleased if it were 19; I should be prepared 
to bring down the tensile strength with the grain from 22 
tons to 20 tons if the additional ton across the grain could be 
obtained, and the bending angles were not reduced. 


It has been said recently that the iron used by the} 


Admiralty is not good enough, and that we ought to be pre- 
pare 1 to give higher prices I entirely dissent from this 
view. We pay for iron for boiler making twice as much as 
so-called r plate can be bought for in the market, and 
our ship plates cost us only 3/. per ton less. How much of 
this cheap material is in common use I will not undertake 
to say 


Mr. Crampton has recently sueceeded in producing ex- | 


perimentally an excelent homogeneous iron in his rotary 
puddling furnace. By favour of Colonel Campbell, and the 
War Office, we have been able to experiment upon plates, 
argiee, and bars made from Woolwich cast-iron scrap. The 
results are mosteatisfactory. The bot forge tests are superior 
to thoee of best best iron, and the cold forge tests are equal 
t» those of Lew Moor, Bowling, and Farnley irons. the 
tensile strength of the unpunched material is low and some- 
what irreguiar. It ran im various specimens as follows: 
With the grain, per square inch of unbroken section, in tons, 
between 1/) and 23 tone against 22 tons of best best iron. 
Across— between 17 and 20} tons, against 18 tons of best best 
iron. The ductility in these specimens averaged 15) per cent. 
This material when punched suffered so much less than 
best best iron, that the strength of the material when rivetted 
up was superior to that ef best bert iron, and equal to that 
t Bessemer steel when the latter was punched, the holes left 
untouched, and the material left unannealed subsequently to 

punching 
The results showed as follows: fin. plate, 2) in. wide, with 

4 in. rivet 





Strength of Material 
between the Holes, Elongation 
per Square Inch. in 6 in. 
ns. 


Bessemer 


f 
t J 
16.97 one - ) 
Crampton iron 13 855 > Mean, 16.434... { Mean, 
r 


Similarly a j in. plate, 2 in. wide, with a } in. 


St rength of Material 


between the Holes, Elongation 


per Square Inch. in 6 in. 
Tons. 
16.63 eve eve 
Bessemer steel wf tas ¥ ston, 18.54 \ sean, is. 
20.2 eee a 


17.74 
Crampt : + 74 Mean, 17.45 sean, 4. 


16.88 ove ove 
In another set of experiments with best best iron, the 
plate being j inch,in strips 2 inches wide, and with a 3 
rivet, the results were,on an average of eight samples of 
best iron with and across the grain, 16.66 tons per 
‘ re inch of iron broken and a stretch of § of an inch in 6 
inches. The same number of samples of Crampton iron gave 
18 56 tons per equare inch and a stretch ef nearly } of an 
inch in 6 inches. 

It is not necessary for me to say to you that Bessemer 
steel should never be punched without being subsequently 
annealed, or otherwise without having the punched holes 
rimed out; but it is interesting to compare the behaviour of 
the two materials under precisely similar circumstances 
One of them, commencing with a tensile strength of 33 tons 
to the square inch, gives on an average of six experiments 
only halt this strength after it has been punched; while the 
other, commencing with a tensile strength of say 19 tons, 
giwe after punching 16.94 tons according to one set of ex- 
periments, and 18.56 according to another ; or a reduction 
of only about 10 per eent. in one case and an almost inap- 
preciable amcunt in the other. 

On the whole this material is well adapted, in my opinion, 
for shipbuilding and beiler making, if it can be made uni- 
formly in large quantities, of such quality as we have seen. 
It possesses this especial charm, it is*hom: geneous—there is 
no lamination or blistering about it. It is as compact and 
close as steel. I try to persuade Mr. Crampton that great as 
his success has been, he must consider his work as but little 
more than half done. He must give us steel by his process. 
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form of ship and boiler plates are such that it requires all 
the care which it has bestowed upon it at L’Orient to avoid 
failure. The question we have to put to the steel makers is, 
| what are our prospecta of obtaining a material which we can 
use without such delicate manipulation and so much fear 
and trembling? We have gone on for years using iron 
plates which are a compound of impure irons of different 
and unknown qualities welded together imperfectly in the 
rolls. We want a perfectly coherent and definitely car- 
burized bloom or ingot of which the roils have only to alter 
the form in order to make plates with qualities as regular 
and precise as those of copper and gun metal, and we look 
to the manufacturers for it. 

Lam ready for my part to go further than the Freneh 


plates and all, of steel; but I know that at present the um 
dertaking will involve an immense amount of anxiety and 
care. We ought not to be behind any other country im this 
matter, aod it shall not be my fault if we are. 





The following letter to the President from Mr. F. R. 
Crampton was then read : 

Sin,—The experiments made at Mr. Barnaby’s request at 
Chatham on plates made from large puddle blooms (prodaced 





are at least equal, if not superior, to the best brands of iron 
experimented on at the same time for comparison. 

t is well known that if one homogeneous mass of puddled 

iron could be practically dealt with, that the Jamination to 


Woolwich with these large masses from 10 ewt. to 12 ewt. 
with ease, and with special appliances I have little doubt 
that balls of a ton in weight can be manipulated. 

The system of puddiing in a revolving furnace heated by 
vowdered fuel offers peculiar facilities for producing these 
eg masses, in consequence of the perfe t control which 
the manipulator has over the process. Wrought iron can, 
| by this system, be produced from inferior cast iron, which is 
purified to such an extent as to enable it to be converted 
into first-class steel. This has been proved in every case 
when steel has been made, either in pots or in the bath; 
many tons having been made by parties who have sent 
their own common cast iron which was puddled under their 
own supervision, and afterwards converted into steel by 
themselves. The tests compare favourably with the best pot 
and bath steels 

Mr. Barnaby is aware that I have taken some interest in 
the steel question, but from his paper I think he imagines 
that I shall content myself by following up the success 
which has been achieved with iron alone, since he urges me 
to produce steel. I can assure him that it is not my inten- 
tion to neglect either material. The steel question is one 
| which must in time be solved, although at present steel plates 
}eannot be worked up into structures without a supervision 
| it is diffiealt to give, and which good iron does not require. 
Mr. Barnaby shows certain variations in the tensile 
| strength of my iron which was expernmented upon. The 


' 


treatment in working the plates was varied, and although 





| 1 
soft plates were made having less tensile strength, the ductile | 


qualities are very superior. 

There appears to be no difficulty in producing wrought- 
iron bars from the same pig varying in strength from 17 to 
26 tons to the inch, and stretching, when cold, without break- 
ing from 50 per cent. for the weakest iron, to 25 per cent for 
the stronger kinds. 

In consequence of the control which can be maintained 
ver the process by my system, iron of various quality can 
be produced at will. Bat it must hot be thought that such a 
result is to be obtained without a certain amount of practice, 
as each quality of pig requires a little experience as to the 
best mode of treatment, asin hand puddling. It cannot be 
doubted, but that some process of manufacturing homo- 
geneous plates must in time supersede the present method, 
by which plates are built up of pieces, and depend alone on 
good welding for their soundness. I am convinced that in 
very few years all iron plates will be formed from one homo- 
geneous puddle bloom. 

With regard to tests, I think that those systematically 

imposed by the Goverament have tended materially to im- 
prove the quality of iron, even more than is generally sup- 
posed. These tests do not find favour with manufac- 
turers as a rule, although double the price is paid by the 
Government for material so tested as compared with that 
wdinarily used in the mercantile marine I think that great 
good might accrue if the insurers of vessels would stipulate for 
certain strength and ductility as well as quantity of material 
to be used, and class the ships in accordance therewith. 
Quality I believe is always ignored. It isa great question 
whether the employment of bad material has not been the 
cause of many accidents to our shipping, which have been 
laid to the charge of something else. 

My long acquaintance with many of those acting in 
official capacities at the War Office and Admiralty has shown 


and it is through the assistance given to me by Colonel 
Campbell, the superintendent of the Royal Gun Factories, 


enabled those good results to be produced, which, in his 
paper, Mr. Barnaby has attributed to me. 
am, Sir, your obedient servant, 
W. R. Cramptoy. 

N.B.—A few specimens of homogeneous plates made in 
the manner above described have been sent for examination. 

Mr. Bessemer: Mr. Chairman and gentlemen,—I would 
venture to make a few remarks, because I feel a very deep 
interest indeed in the question which has been brought before 
you. From the fear which has been expressed by Mr. Bar- 
naby on this occasion one might be led to believe we had no 
experience in the use of Bessemer steel. 1 need scarcely te!! 





The uncertainties and treacheries of Bessemer steel in the | that article was 10 tons in each week. I may m 


architects have gone, and build the entire vessel, bottom | 


from inferior brands of cast iron), appear to show that they | 


which plates are liable would be prevented. There can be | 
no further doubt on this head. Colonel Campbell deals at 


me, that to obtain first-rate material is their primary object, | 


and his assistants, in carrying out the experiments, that has | 









w tell you 
| that its growing increase, and its application to almost every 
| purpose in the arts, has brought the demand for that pro. 
| duction to over 10 000 tons weekly. Now, gentlemen, when 
| a material ie used for almost every imaginable purpose of the 
| arte in this country, and is consumed weekly to the extent 
| of 10,000 tons, I do not think that can be a material which 
| people ought to be very much afraid of. The London and 
1 North-Western Railway Company have applied this materia! 
} om their line to almost every purpose. At first they com- 
| menced with the rails. Ibey doubted the propriety of using 
| it for tyres, but a little experience convinced theurthat it was 

the right thing for tyres. It was said it could motbe used 
| for axtes, but in that respect also the excellent manufacture 
| of the Low Moor Iron Works, for it is an excellent manufac- 
| ture, had to give way to Bessemer steel, and vast numbers of 
| those have been for years and years in use not giving way as 
' 





readily as iron, and wearing four or five times the length of 
time. The point which touches most on Mr. Barnaby’s paper 
is its use as a rivetted material. Long after the railway 
| company had begun to find out how exceedingly durable and 
| strong it was, they ventured to apply it for boilers of locomo- 
| tives. I need not tell you that in the construction of loco- 
| motive boilers there are a great many @ifficult bends, and it 
requires a great many hammerings, and whatever the French 
gentleman may say as to constructing those French ships of 
| war, | have never in my life seen @ copper hammer applied 
to a piece of Bessemer steel. The boilers made at Crewe 
are punched by the ordinary punching machines in the 
usual way. I am told that they lose in strength in 
punching about one-third, and that on annealing the whole 
of that one-third is restored. Therefore when you have to 
deal with materials requiring that specific treatment, I think 
it is most unfair that we should be asked to judge of it unless 
| that treatment is followed out. {| have before me a number 
of samples of Beesemer stee] which have holes { in. in diameter 
punche in them, and drifted out with a big wedge driven by 
the heavy blows of an iron hammer until they assume these 
sizes. These samples are the standard that has been adopted 
on the London and North-Western line; and that is the test 
to which every one of the plates that go into their boilers is 
subjected. Two pieces are cut off, one is subjected to this 
dreadful punching process, and the other is bent in the way 
in which you see some of the samples on the table. These 
are not the wonderful samples I could show you of doubled 
up iron or steel, but that is considered a good practical test 
for every plate. I am not giving these as specimens of what 
steel can be brought to, but I asked them to send me 
stamped as they are from their great depOt samples of all 
the piates they have ever used—half-a-dozen of each—to lay 
before you. The letter accompanying these samples tells me 
that they have got 11,000 of these samples by them, cut from 
11,000 plates worked by the Lomdon and North-Western Rail- 
way Company into locomotive steam boilers. 1 hey tell me that 
they have at this moment over 500 locomotive engines 
running, and dotmg their dailpand regular work, all built of 
punched Bessemer steel plates. Not only so, but they are 
entirely superseding the iron plates which they formerly 
used, and for which purpose they brought all the best iron 
that could be bought in the country at the time; and the 
London and North-Western Railway Company at this moment 
are making for themselves rather more than six locomotive 
boilers every six days, so that the average amount of work 
| exceeds one locomotive boiler per day. That is done with 
punched Bessemer steel plates, which our friend the Chief 
Constructor of the Navy with fear aud trembling wants us to 
| tickle up with a copper hammer, to bend them a little, and 
then to bend them again, and to use machinery of that class 
to make the angle he hasdescribed. That isamwusing. Now 
Mr. Barnaby gives us a most extraordinary example of the 
amount of deterioration which Bessemer steel can undergo, 
and the amount of ingenuity that has been expended in 
arriving at that result certainly deserves infinite credit. I 
need not tell practical men that in punching a hole in a 
rigid material like steel, the grain of the metal in the neigh- 
bourhood of that hole is very much disturbed and greatly 
distressed. The act of shearing, which is quite analogous to 
punching, also disturbs the grain of the metal. When we 
have a piate to deal with, either in shipbuilding or in boiler 
| making, of, it may be, 30in. or 3 ft. in width, we have the 
disadvantage of shearing eat those thin edges which go in 
sin. on each side, and those two quarter inches may be 
deducted from the whole amount of injury done by the 
shearing. But Mr. Barnaby takes a strip 2} in. wide, which 
has got two shearings upon it, and we have } in. out of 2} in. 
damaged to begin with. Then he takes the thickest ot the 
usual sized plates to stamp a hole through with a punch. 
To stamp a hole j in. in diameter in a narrow piece of metal, 
leaving only one-sixteenth of metal on the side, is to destroy 
the metal round the hole and to give it no support when 
punching it through, and, therefore, almost absolutely to 
destroy it for the time being. Now that being so, Mr. 
Barnaby asks us to look and see how much he has been able 
to destroy it. He has brought it down from 51 or 32 tons 
in tensile strength to an average of 14.5. He has not told us, 
as he might have done, that, if he warmed it in the fire 
| afterwards, that 31 or 32 tons would go back at least to 30 tons. 
| He bas not told us the fact that soft iron scarcely deteriorates 
| at all, but it does so, as he says, in the best examples of Mr. 
| Crampton’s iron. No doubt he has, with his ingenuity, made 
better wrought iron than any other man living; but I say 
it is a known fact that when you anneal wrought iron after 
| punching you hardly restore one ton back again of its 
| original strength. You are asked to judge ot the importance 
| of the applicability of steel to shipbutiding from an isolated 
experiment which never can occur in practice. 

Mr. Barnaby: I wish the meeting distinctly to understand 
that I had no idea whatever of suggesting that the isolated 
experiment referred to was intended to be a crucial test as to 
the value of the Bessemer steel. Bessemer steel has been in 
use for years; antl it was farthest from my thoughts to brin 
forward that experiment, which was not made by myself, 





you that it is only a few years since that our production of i and is interesting only as compared with Mr. Crampton’s 
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jron, as @ crucial experiment for the purpose of saying 


whether or not Bessemer steel was a proper material for our | 


use. There are plenty of experiments which we have made, 
and which I could have given you, illustrating both sides of 
the question. | must beg Mr. Bessemer not to suppose that 
] could ever do him, or the beautiful material he has made, 80 
great an injustice as to imagine for a moment that its value 
would have to be judged by a little trumpery experiment 
like that. 

Mr. Bessemer: It is very satisfactory to hear that expla- 
pation from Mr. Barnaby ; but those who nok at the printed 
naper and see the tabular form as to C:mpton’s iron and 
tino steel, will not probably notice the fact that this was 
Bessemer steel treated as Bessemer steel never ought to be 
treated. 

Mr. Barnaby: I have said so. My paper states, “ It is 
pot necessary to say to you that Bessemer steel should never 
be punched without being subsequently annealed.” 

Mr. Bessemer: Very well. I need hardly tell you that 
steel differs from iron from the fact of its being an alloy. 
We have in many other eases in the arts alloys used which 
have this peculiarity. We can roll copper red hot with im- 

unity, but if you alloy it with 10 per cent. of zine and try 
to roll it red hot it tumbles to pieces in the rollers, or so near 
that point that a touch will break it. Add 50 per cent. of 
zine to it and it can never be rolled cold. We have three 
useful materials in the arts. We have copper in its ordinary 
state, we have that valuable metal brass, and the yellow 
sheathing metal for ships. If you are to judge of the value 
of brass by the fact that having rolled it hot it would tumble 
to pieces, or yellow metal which because it was not rolled 
hot would tumble to pieces, one would come to the conclusion 
that only copper could be used; but we find these are very 
valuable metals notwithstanding, and their properties and 


peculiarities being well known nobody injures brass by rolling | 


it red hot, nobody attempts to make yellow sheathing metal by 
rolling it cold ; but they are treated in the proper manner, and 
are never compared with metal which is not treated in a 
proper manner. Now if you take steel, which is much more 
rigid than iron and will suffer more in punching, it must be 
annealed after punching, and I am sorry that Mr. Barnaby, 
notwithstanding his explanation, thought it necessary to put 
on a printed paper those two things in juxtaposition which 
have reference to the unannealed condition, which is an absurd 
condition of the metal, and which no practical man would 
ever attempt to use. That no one should be misled upon the 
point I have ventured to give you the explanation I have. 
Captain Scott, R.A.: I look at this subject as a question 
of construction for the consideration of those who build ships. 
When steel is struck it has a great tendency to fly in pieces, 
whether the plates are thick or thin. When it comes to the 
crucial test of that strongest punch of all, a shot, it invari- 
ably breaks up; but wrought iron only rends, and, therefore, 
on that consideration alone wrought iron is far more valu- 
able. There is a further point for consideration, which is 
this, that if you use steel largely in your ships and shots 
penetrate it you would strike that steel so that it would send 
innumerable splinters round the ship. How far the same 
observation apolies to a less sharp blow, or a concussion, I 
will not undertake to say, because I do not know. On the 
other hand, in considering this question of iron and steel, 
the Bessemer steel we all know is admirable and answers 
well for all the purposes which have been pointed out; and 
yet after all (because there is that question) it may not be 
the best material for shipbuilding. It is not clear to my 
mind--not that I pretend to understand the question 
thoroughly—that an action may not go on in the wrought 
iron boiler which does not take place in steel ; and, therefore, 
if it can be made into a boiler at all it may last far longer, 
its tensile strength being greater. No doubt under those 
conditions it would be extremely valuable. Still it seems to 
me that Mr. Barnaby has treated it merely as relating to 
shipbuilding, while Mr. Bessemer has spoken of his metal in 
amore general way as applied to other purposes. There- 
fore Ido not think what has been said detracts from the 
merit of the metal, the invention of which I consider to be a 
great credit to Mr. Bessemer and a benefit to the country. 
Dr. Siemens: There can be no doubt that steel is a metal 
which is worthy of the highest consideration of shipbuilders, 
engineers, boiler-makers, and all persons, in fact, engaged in 
construction of that kind. Onething is necessary, namely, 
that those who use that material should first know what it is. 
We hear of comparative resulte of steel and puddled iron in 
one furnace and another furnace; and one would naturally 
come to the conclusion that steel was a material of some de- 
inite quality. What is that quality, may I ask? Steel in 
the form of a needle or of a punch, is of a hardness ap- 
proaching that of thediamond. Steel in the form of a spring 
is of an elasticity unequalled by any other metal, or any 
other substance in nature. Then, again, steel in the form of 
a[milled plate is the toughest material in existence—far 
tougher than copper or wrought iron. It can be moulded 
into any shape almost in a cold condition. Therefore, we 
ught first to understand what we mean by steel before we 
consider its merits or demerits for structural purposes. You 
may say that the hardness depends upon the proportion of 


there can be very little satisfaction in the result obtained 
from that material. Very likely in the same plate if you 
| could cut out pieces you fone 4 find very different qualities, 
and some of these qualities would be valuable in one place 
| and would be destructive to the plate in another. But it 
may be said, as a general rule, a higher material and a 
higher process require higher intelligence to deal with it. If 
| you ride @ common cart horse you may go to sleep on him, 
| but if you ride a fine spirited horse all your wits must be 
| about you, or else you may be landed in a ditch. So with 
| steel, you have to understand first of all what qualiry 
| of steel you ought to produce, how much carbon and how 
much manganese should be mixed with the material, and 
| how little sulphur and phosphorus you can put ap with. 
Until you have done that you do not know what you are 
| speaking of. It is a material belonging to a group varying 
between the hardness of the diamond and the toughness of 
copper; and itis also of the highest importance that the 
| manufaeture throughout, and the construction throughout, 
should be carried on with superior intelligence. Now should 
| we shrink from using a material because intelligence is re- 
| quired in working and using it? Surely that would be a 
| very poor ne coay na to this age of progression. We should 
| have no difficulty in finding what are the conditions necessary 
| to produce steel of such and such a quality, and should see 
| to it that we obtain this quality and obtain it always. With 
| regard to the question of obtaining it always I maintain that 
| we have a greater power in our own hands than with regard 
| toiron. Iron, as we know, is produced in small quantities. 
| The puddler produces sometimes a ball which is rather young, 
and at other times produces it overheated, and this material 
is put through the rollers, and in the end we get a sort of 
average between the qualities of the different Eeuieiiens of 
iron. But in making steel we formerly dealt with it in small 
uantities which were proved in pots, but Mr. Bessemer has 
t shown us how to deal with it in large quantities in his 
converter. I have had considerable experience in dealing 
with it in large quantities in the open hearth of a furnace. 
There I know we can produce six, or eight, or ten tons of 
steel of perfect uniform quality. We can take out samples 
before pouring that steel to assure ourselves of having that 
—> This metal is thoroughly mixed, it is a perfectly 
uid mass, and therefore there can be no reason why there 
should be a difference in the behaviour of one part of this 
metal from the behaviour of another part. It being per- 
fectly fluid in one mass, the quality must be the same if it is 
properly treated. Now I have seen steel lately of a very 
mild quality produced, which, for structural purposes, is 
eminently suitable. This steel contains hardly any carbon at 
all, perhaps one-tenth per cent. only ; but it contains man- 
ganese in a larger proportion than hitherto has been given 
to it. It is possessed of a toughness which is unapproached 
by any other kind of metal; it has its strength in all direc- 
tions, and before it breaks it will yield even to 50 per cent 
Now if such a material can be produced, and if such a 
material will resist with certainty, say 30 tons, which is quite 
enough for all purposes, I think that is the material for 
structural requirements. 

Mr. Richardson : I should like to make an observation 
with regard to the two first figures “which have been repre- 
sented on the black board, because I think there may be some 
misunderstanding existing in the minds of many of us as to 
those figures. Iron is quoted at Middlesbrough at some- 
thing like 9/. per ton, and the iron used by the Admiralty at 
201. per ton for the same s. I am note manufac- 
turer buta large buyer of iron, and the difference between 20/. 
and 91. tons does not really represent the difference in the 
value of the iron. Toa considerable extent, and I think Mr. 
Barnaby will agree with me in that, it represents the cost to 
the manufacturer of the Admiralty tests, the cost of testing 
the iron to the satisfaction of the Admiralty ins ors. It 
is many years ago now since I had anything todo with the 
testing of plates by Admiralty inspectors, and the process 
then adopted may not be adopted now ; but at that time, out 
of thirteen plates of a ship twelve had to berolled and laid 
out for the Admiralty inspector to examine them; they were 
left so for several days; the plates were then tarned over, and 
the other side left for several days to be examined, not by one 
but by several inspectors ; and if there was a mere law—what 
you might call a mill flaw—on the surface of the plate, that 
plate was condemned. After that, one of these plates was 
cut inte strips and tested, and if it failed the whole twelve 
were condemned. I will not say a word against that practice of 
the Admiralty, beeause the more you test them the r iron 
you get,and to build ships which are to protect our shores 
the best material should be used. But 1 would point out 
that that eyetom of testing is one that cannot be adopted in 
commercial t tions. It is impossible. You have not 
people you can rely upon todo it. That being the case, there 
is another kind of test adopted. Speaking asa shipbuilder, I 
thiok if I go to a respectable firm of high standing to buy 
plates the following tests may be relied upon, In the first 
place, I expect that that firm, probably working its own ores, 
will see that they are carefully selected, and that, when the 
pig iron comes out from the furnace, there will be a careful 
examination, whieh will show at once whether it is right or 














carbon in the metal. Does it? I have lately experimented 
with steel containing four-tenths per cent. of carbon. That | 
teel, if treated in a certain way, would make an excellent 
punching tool or cutting tool. Treat it in another way and | 
anneal it carefully, and then it is so tough that you could work | 
it into the form of your hat. Then, again, drawn into wire 
and annealed in another way, that is to say, heated to a! 
certain point and then put into oil, it assumes a iczusile 
strength of very nearly 100 tons per squareinch ; whereas in 
the other form, just before mentioned, when annealed care- 
fully, its tensile strength would not exceed 35 or 36 tons. 
‘ow if the mere fact of after treatment can produce such 
enormous changes in the behaviour of that steel, how im- 
portant must it be to give to steel the form which we desire 
for structural purposes. Now if you take a plate and pass it 
through the rollers and throw it down in a wet court-yard 
and then punch it and use it for the manufacture of a boiler, 








wrong. Then the foreman tests it to see whether it is good. 
It is rolled into puddle bars, and the mere appearance 


|of the puddle bars shows whether the iron is right or 


not. Those puddle bars are eut up, and other processes 
are gone through until it comes to us in the form of a plate. 
In the formof a plate it is sheared and punched, and a 
practical eye can see at once whether it is good or not. And 
that iron quoted at Middlesbrough (which some gentlemen 
in the room speak of as ship-sinking iron) is expected by the 
people who buy it to stand what may be called the flanging 
Admiralty test. If we are building a ship, can we expect, 
without paying anything extra for the plates, or without 
specifying the purpose for which those piates are to be ap- 
plied, that every plate shall bear that test, and that if it does 
not bear the test the manufacturer will give us anew plate, 
and pay all the cost of carriage both ways and all the cost of 
labour. Ido not wish to say the test I have mentioned is 


as good atest as that adopted by the Admiralty; bat if the 
plates can stand all that, we can get some very fair iron, and 
very reliable iron, which is the main point. A ship that I 
saw lately called the Clyde struck upon a reef in the Red 
Sea, and for half her length amidships there was not a plate 
that was not seriously bulged. She was put into - 3 
every plate was taken off, heated and czaightened, and put on 
again; and I eay if merchant ships can be treated in that 
way the iron cannot be very bad. I should like to say some- 
thing about the Crampton process. Gea who are in- 
terested in that process must not shut their eyes to the fact 
that it is wanting in that particular test which common mer- 
chant iron has. It does not go through the various processes, 
it is one large mass, and you do not know what it is. There 
are gentlemen present interested in steel msnufacture who 
have spoken about steel; but what Mr. Barnaby has said in 
his paper is simply correct. We have all burned our fingers 
in touching steel, and it may be for want of that high in- 
telligence which Mr. Siemens spoke of in ourselves or our 
men. We have got very serious responsibilities to undertake, 
and must be very care‘ul indeed what we are doing. Tho first 
steel plate that I had to do with was a Bessemer steel plate in 
the sense that it was manufactured by the Bessemer process. 
You could bend it over cold, and it was used asa top plate for 
a boiler flanged in the fire. 1 do not know whether it was 
properly annealed or not, probably not, but it was chilled, 
and laid down carefully, and in laying it dowa it broke in two. 
ad aad my remarks is to draw attention to the fact that 
the difference in the price on the black board does not re- 
present a difference in the quality of the iron, but the cost of 
testing it according to the Admiralty practice, and the cost 
of what is condemned in those tests. 

Mr. Wilson: I should like to give my views on Mr. 
Barnaby’s paper because Iam a manufacturer both of iron 
and steel, my views will be those of the manufacturer. 
We have made very large quantities of iron for the British 
Admiralty. We have also made very large quantities of 
Bessemer steel for every purpose. Perhaps we are amongst 
the largest of the producers of Bessemer steel in the country. 
My experience has also extended for many years to every 
class of steel made by the crucible, the pot, and also Siemens 
process. Reverting first of all to the feeling of Mr. Bessemer 
as to his own metal and the reflections that were cast upon 
it, | would mention to the meeting that twelve years ago, 
shortly after the introductien of the process, 1 was about the 
first to make and use boilers wholly made from Bessemer 
steel. I put down in our works seven steam boilers, each of 
them 8 ft. in diameter, 30 ft. long, and with two flues. The 
plates, the angles, and the rivets were made of Bessemer 
steel. While they were being constructed and the bydraulic 
test which I stipalated for was being applied, one plate broke 
from rivet hole to rivet hole. That was replaced by another, 
and in the second test of that boiler another plate gave way, 
that was again replaced, and the boiler the test. The 
second boiler suffered in the same way. Then the boiler 
makers, feeling their responsibility in the matter, told me I 
had better make them all into water tanks instead of using 
them as steam boilers. I persevered and the whole seven 
boilers were made, were put down in our works, and worked 
at 701b. steam ure, and they have been working for 
12 years under ure, and | believe they are as good 
boilers to-day as ever they were. But there is this difficulty, 
We, as manufacturers, desire that the whole of our products 
shall be of one uniform make as far as possible; bat it isa 
difficult matter to get at that. Mr. Bessemer did not tell us 
how much of this material was made at Crewe to give the 
net amount of a material like this. Every bloom is not the 
same. We make most excellent material by the Bessemer 

‘ocess, but what we want is perfect uniformity. The pro- 

jem which Mr. Barnaby wants solved is — a ae 
he can depend upon in every way as he can depend upon 
best iron, that e that it may be —— treated without 
being liable to fracture hke glass, which will meet all 
the conditions of the teste specified. I have worked at this 
problem for many years, { think I have got near to the 
point of success, if I have not already attained it. I have 
brought specimens here to-day and made experiments 
as to them that the meeting may see what they are and judge 
from them of the strength of the material. cost is ap- 
proaching that of the market price of the highest grades of 
the Bessemer material. Mr. Barnaby referred also in his 
paper to the punching of the material. Lhad a few tests 
made upon plates 2 in. wide, § in. thick, with } in. rivets; and 
the tensile strength was 22.156 tons per square inch, and the 
elongation in 6 in. nearly five-sixteenths. If we could make 
this material in large quantities, and 1 believe we can, it is 
the material which the British Admiralty are in search of, 
and which will be suitable for the construction of ships, or 
any other structures. , 

Mr. Martell: I think all those who have bad to deal with 
the troubh quest of the quality of iron will agree 
with Mr. Barnaby, that a great deal of credit is due to the 
Admiralty for the firmness with which they have carried out 
the Admiralty tests on iron. 1 have no hesitation in saying 
that it has given a tone to the whole manufacture of iron 
and kept up the standard of iron ships and the standard of 
iron. Had it not been for that the quality of iron would 
have been at this time very much worse than it is now, and 
I do not think it is quite in such a satisfactory state as Mr, 
Richardson seems to think. That is my experience of it. 
At the same time there is great eredit due to the Admiralty 
for what they have dono with regard to testing iron, and 
they have also done a great deal to improve the quality of 
workmanship. We know that in large yards, previously to 
the building of Government ships in Eagiand, the workman- 
snip in some of them was of an indifferent character; but 








the amount of supervision which the Admiralty have insisted 
upon, the number of inspectors appoiated by them, and the 
manner in which they conduct shspbuildin 
produced a good effect among the men, 
more careful ways of doing work. 
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out the shipbuilding and maritime ports whrre I have been 
myself. A very large number of men employed in these 
Government ships are constantly, from their migratory 
habits, going from one yard and from one port to another, 
so that the whole system of shipbuilding and the work- 
manship has improved sensibly. Therefore, I think the 
Admiraity are certainly entitled to credit for that. With 
reference to the remarks that have been made on steel, my 
experience is that Mr. Barnaby is perfectly right in his ob- 
servations. We have seen a great deal of the use of steel, 
both in the manuf«cture of it and ite use in shipyards; and 
it ia not of so reliable a character as that we can depend upon 
it. That may be greatly due, no doubt, to the want of that 
are which is necessary in such a delicate material as steel. 
That care cannot be exercised in shipyards; shipowners 
cannot have that careful supervision; they cannot see that 
all the plates after they are punched are annealed, neither 
can they see that they are not subject to these great concus- 
sions, and consequently it is not of that reliable character 
that would recommend it for general adopiion. But there is 
another important element with regard to the use of steel 


that always interferes very materially with its adoption for | 


mercantile purposes, and that is the great comparative price. 
Lf we take, for instance, a ship of 1000 tons, and say roughly 
that the iron in that ship would weigh about 500 tons, and 
take the price roughly at 8/. 19s. per ton, the material would 
cost 40001. or 45001. Then allowing for a deduction of one- 
fourth, which the committee of Lloyd’s Register allow for 
the adoption of steel instead of iron—and I do not know 
that a greater reduction has been advocated (and it is not 
only a question of strength, but it must be retained of a 
certain thickness to prevent buckling), if you adopt one- 
fourth lees, the quantity of iron in that case will be 350 tons 
instead of 500. That you see would cost double as much as 
the price of iron, and the mere fact of carrying 150 tons 
more cargo would not repay the shipowner for going to such 
a great amount of expenditure; and, therefore, the price of 


steel must be very materially reduced even if it be made more | 


reliable than it is at present. 

Mr. Thoroycroft: 1 should like to make one or two remarks 
in defence of steel. It has been alleged that steel is nota 
reliable material, and that iron is. I beg to ask iron manu- 
facturers and the manufacturers of the best Yorkshire iron, 
whether they can make reliable boiler plates. I had 
oceasion to return boiler plates to Yorkshire that would not 
stand punching anywhere near the edge without cracking. 
I have seen Bessemer steel plates punched so near the edge 
that only a shred of steel remained as thin as cotton without 
breaking. I would submit that iron can scarcely be made of 
that quality, and I have seen many hundreds of plates of steel 
stand that test without fail. 

The Honourable Arthur Duncombe: I did not come here 
at all prepared to address this meeting, but I should like to 
say a few words on the question of steel. In the admirable 
pe And we have had from Mr. Barnaby he has stated what 
are our prospects of obtaining a material which we can use 
without such delicate manipulation and without so much 
fear and trembling as has been referred to. Iam referring 
to the manipulation which has been found necessary in 
building the war shipsin France. There is a small company 
which, I think it is not too much to say, has almost solved 
the difficulty. The country is indebted to Mr. Barnaby for 
inaugurating the immense strides which we have made in 


steel making, and the process I allude to starts from his | 


process, and his converter as used. But in this question all 
rivalry should be put sside, or at all events, should be of a 
friendiy character; and I think he will not be offended if I 
say we have gone a step beyond him. This material, which 
seems to answer all the objections made to Bessemer steel, 
can be made of perfectly uniform quality. It requires no 
more skill and management than any intelligent workman 


or foreman can bring to bear upon the subject, and the cost | 


of it is not beyond that which is reasonable. I have here 


some specimens which I should be glad to submit to any | 
putea who would like to inspect them, which have been | 


mmered cold under an ordinary steam hammer without 
the slightest difficulty into this shape. That is not of great 
thickness, } in. This specimen (exhibiting it) was hammered 
cold under a steam hammer } in. or rather more in thickness, 
and bammered flat by terrific blows, and there is not a scratch 
or mark on it. If what I bave said can be proved, which it 
ean be without the shightest doubt (and I shall have the 

test pleasure in taking any gentleman down with me to 
irmingham and showing him the metal which has been 
made), I think it will be seen that that material meets all 
the requirements that can be asked of steel or metal makers. 
The metal is not only suitable for boiler plates, but also for 
ship plates and angle irons; and as I said before the prices 
are not such as to preclude its use. There is another quality 
which I should like to mention, which is evident to anybody 
who examines the metal, namely, its extreme ductility. 

Mr. J. Scott Russell, F.R.S.: I have one word to say, which 
is as a shipbuilder, and therefore concerned in keeping up the 
honour of English ships. Iam glad Mr. Barnaby has had 
the courage to back our Admiralty in giving a contract to 
ironmasters of the best character, and tor the best iron in- 
stead of at the lowest price. I hope you will all support me 
in that opinion. We are degenerating every day by 


Mr. N. Barnaby: I need not oceupy the time of the meet- 
ing more than a minute or two in reply. My brethren in the 
profession, shipbuilders and marine engineers, have, I think, 
answered some of the hard things which Mr. Bessemer said. 
I am sure it was farthest from my thoughts in coming here 
to depreciate unduly Bessemer steel. 1 want just to say 
this, that we have been using Bessemer steel in every iron 
ship built for the navy for years past, but we never use it 


without fearand trembling. It is made by one of the best | 
| in the pipe, without the application of pressure, by simply turn. 


firms in England whose name I will not mention, and I have 
here a piece of it which was made for a ship now in course 
of construction. You will observe that this piece of steel 
bends beautifully on the one side, but you will see also how 
it is broken on the other. That was broken under the ordi- 
nary test to ascertain whether or not it would stand the 
bending angles. I say that that material isa material which 
we are forced to look at with a very great deal of suspicion 
indeed. 





To tus Eptror ov Exotverrise. 
Srx,—In my paper on iron and steel for shipbuilding 
urposes, read before the Institution of Naval Architects, 
did not state how the specimens of steel and Cramp- 
ton and other iron, referred to in connexion with the 
breaking test after rivetting, were prepared. The remarks 
made in the course of the discussion show that it would have 
been better to have stated that the strips were in all cases cut 
with a parting tool from rivetted plates; the punching and 
rivetting having been done before the strips were cut so as to 
avoid undue injury inthe punching. The experiment proves 
| nothing with regard to Bessemer steel that was not known 
before, and I did not put it forward as doing so. 
| I proposed to show that Crampton iron suffers scarcely at 
| all in punching, and it would have answered my purpose 
| equally well to have said that Bessemer steel is well known to 
suffer by punching from 30 to 40 per cent., and that it requires 
to be annealed after punching to restore its strength. 
| No one regrets more than | do the shortcomings of Besse- 
| mer steel for the purposes of the shipbuilder and marine en- 
gineer, and no one can be more anxious that a process so 
| promising and so successful for some purposes should be 
| made to serve our purpose too. 
At present the anxieties of both the maker and the user are 
such as to almost prohibit its use in ships. 
I am, Sir, your obedient servant, 
NaTuasiet Baryasy. 





j 
March 24, 1875. 
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ON AN APPARATUS FOR CLEARING 
BILGE-PUMPS.* 
By Geonce Warren Sty. 
| Amon the numerous and important questions pressing upon 
the attention of the naval architect for attaining greater securit 
| of vessels at sea, is that of bow best to provide against moe | 
disablement of the pumps by choking as necessitates putting into 
port. To this end the author has designed an apparatus, shown 
in vertical section in the diagram. The suction valve A and its 


| 


| 


| 
| 








giving the contract to the cheapest tenderer. If there be any- | seat B are arranged within a transverse passage or way in a 


body in the world who ought to help to maintain the stan- 
dard of English character it is the Admiralty ; and it seems 
to me that what they should do is this, they should give some 
of their contracts to different people at a price fixed by them- 
selves, and then they ought to give future contracts not to 
the men who offered. 

given reasonable price gave the best material and the best 
work. I hope, therefore, you will not any of you be angry 
that the Admiralty give a good price for ood 


| having corresponding holes or ways F' 
the cheapest, but to the men who for a | 
| vided with a stopeock I, enters the suction pipe from a force 
y| pump K, having an air chamber L, and a pressure gauge M. 
iron, but I} The plug is held in place by a screwed stud passing through the 


| conical plug C. When the plug is in its open position, the 


passage or way through it coincides with the suction pipe D and 

| pump barrel E. The plug is fitted and ground into a shell F, 
fr. and an air bole F*, 

which shell is fitted aud ground into a correspondingly formed 
suction-valve chamber or barrel G. Below this a pipe H, pro- 


think we ehould be very angry with them if we found that | end of the valve chamber, externally of which the stud is pro- 
they gave the price of good iron and then took bad. There- | vided with a nut, as shown. The plug is prevented from turn- 


fore uf the price they give be better than other people give, 
they ought to imsist on the iron they get being better than 
other people's iron. 


ing within the shell by a small pin fixed to the end of the plug 





| * Read before the Institution of Naval Architects. 


and entering « corresponding hole in the shell. On turning the 
plug and sbell in the valve chamber, communication between 
the suction pipe and pump bafrel is closed, whereupon the plug 
may be withdrawn for an inspection, cleaning, or other purposes, 
without losing the vacuum or uorigging any other part of the 
pump, and the stopcock may be opened, so as to turn the pres. 
sure from the force pump into the suction pipe, for clearing it. 
The gauge will indicate when the suction pipe is clear. The 
strainer of the suction pipe may be wasbed out by the water 


ing the shell so as to bring its air hole opposite the suction pipe 
when the plug is out. 





THE HULL DOCKS. 

Ar the seventeenth ordinary meeting of the session 1874-5 
of the Institution of Civil Engmeers, held on Tuesday evening, 
the 23rd of March, Mr. Thos. E. Harrison, President, in the 
chair, two papers were read. 

The first of them was on “ The Hull Docks,” by Sir William 
Wright, Assoc. Inst. C.E. There were no docks or quays in 
Hull previous to 1774, when the present Dock Company came 
into existence, not without considerable difficulties, and much 
opposition from various bodies. So much success, however, at- 
tended the making of the Queen's or first dock, that, within 
twenty years, the question of a second dock was mooted. The 
Act for it was obtained in 1802, and seven years after the 
Hamber Dock was opened. This was followed by the Prince's 
Dock in 1822, the Railway Dock in 1846, the Victoria Dock in 
1849, and lastly, the Albert Dock, opened by the Prince of 
Wales in 1869. Such facilities were thereby afforded for trade, 
that the tonnage of vessels, paying dues to the company, which 
amounted in 1774 to 109,491 tons, in 1873 reached more than 
2,000,000. The company were at present engaged in further 
dock extension, and, by their liberal and enlightened manage- 
ment, were fostering in every legitimate way the prosperity of 
the third port of the kingdom. 

The second paper read was on “The Construction of the Albert 
Dock at Kingston-upon-Hull,”” by Mr. John Clarke Hawkshaw, 
M.A., M. Inst. C.E. In the year 1861 the Hull Dock Com- 
pany obtained an Act to construct a dock on the foreshore and 
lands adjoining and to the westward of the Humber Dock 
Basin. Farther Acts were obtained in the years i866 and 
1867, after the works for the new dock had been begun, for 
increasing its size, and for the purchase of more land along the 
foreshore to the westward. The author described the site now 
oceupied by the dock as it existed before the works were com- 
menced, and also the strata underlying it, as disclosed by 
borings and by the excavations for the dock. The strata con 
sisted of a bed of peat, beneath which were two layers of 
boulder clay, separated by a bed of fine sand. The lower 
stratum of boulder clay rested on sand, beneath which was 
the chalk at the depth of about 120 ft. below quay level. The 
dock was upwards of 23 acres in extent, 3390 ft. long, and 
from 200 to 430 ft. wide; the height of the quay above the 
bottom of the dock was 35 ft.3in. The lock was 320 ft. long 
between the sills, and 80 ft. wide, with adepth of water ot 
27 ft. 3 in. on the sill at H W.O.S.T. The total area occupied by 
the dock, lock, basin and quays was 76 acres, and there re- 
mained 120 acres of foreshore, the property of the Dock Com- 
pany, for future extensions. The author described the method 
of carrying out the works, and the various cofferdams and em- 
bankments constructed during their progress. The dock walls 
were of Bramley Fall stone throughout. An account was given 
of a‘‘ blow” which occurred in one of the foundations, and 
which caused the river bank to give way, and flooded part of 
the works. The greater portion of the paper was devoted toa 
| description of the method of forming the foundations for the 
lock, and of the difficulties which arose owing to springs.’ The 
author showed that these springs had their source in the lower 
bed of sand, and that the water from them found its way 
through old bore-holes in the bed of clay below the foundation. 
After contending with these springs for some months, it was 
found necessary to move the sills to the westward of the site 
first selected. The springs occurred under the east sill; during 
the whole of the time they were flowing, the ground continued to 
subside, owing to the large quantity of sand brought up from 
beneath the lower bed of clay. As the lockpit was separated 
from the Humber on two sides by banks, and on the third by a 
cofferdam, there was a continual risk, while the subsidence 
lasted, that one or other of these might fail. A very slight 
settlement had taken place in the invert built on the abandoned 
site for the east sill, atter the walls were finished and backed up, 
but no further settlement had since occurred, nor had the levels 
appreciably altered up to the present time. The gates were of 
wrought iron, cons'ructed by Messrs. Sir W. G. Armstrong 
and Co, 





Sriicate Patnts.—The Government of India has adopted 
the paints of the Liverpool Silicate Paint Company for the 
Queen's Barracks, Fort-William, and the Calcutta Water 
Works Company have also decided in their favour and sent 
large orders by this mail. 





InrercotomstaL Kattway.—The revenue of this line last 
year was 895,430 dols., as compared with 7(/3,458 dols. in 1873, 
622,900 dols.in 1872, 565,713 dols. in 1871, and 471,245 dols. 
in 1870. The traffic of the line is thus increasing, and so 
is the mileage. The line appears, however, to f worked 
at a loss; thus, while the receipts for 1874 were 893,430 dols., 
the working expenses of the same year were 1,301,550 dols. 





Karaxers Barper.—A contract has been signed between 
Mr. Ross Taylor, C.E. (the resident engineer and agent of 
Mr. G. Wells, the contractor) and the Turkish Board of 
Works for lengthening the new iron Karakein bridge at each 
end, so as to dispense with stone abutments which were 
erected on both the Galata and Stamboul sides of the Golden 
Horn for the bridge completed by a French company. The 
abutments in question are now considered too weak to serve 
as aprroaches to the new structure. An extension of time 
until the latter part of July is provided for in the contract, 
in order to afford time for the completion of the works. 
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ON THE RIGGING OF SHIPS.* 
By W. F. Fiemrve, Associate. 
Tue dismasting of well-appointed vessels has lately become 
of frequent occurrence; various causes have been assigned ; 
amongst others— 


1. Carrying on a press of canvas, Captain anxious to make | 


‘ 2. To being fitted with iron masts and wire rigging: no 
“ give” in anything. 


8. To the heavy cargoes carried, occasioning unusual! labour- | 


ing of vessel and consequent strain upon masts, &e. 

As to the first reason, from personal observation, very few 
vessels have their masts taken out of them, solely from the 
ressure of their canvas. A few light spars may give; but I 
nave invariably noticed, if too much sail is persistently carried, 
it generally performs the operation of taking itself in, before 
dismasting the ship 
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PATENTS AND PATENT LAWS. 
On Protection for Inventions, and Amendment of the Patent 


Laws. 
| By W. Laoyp Wiss, A.LC.E., M.LM.E., A.LN.A. 
(Continued from page 221.) * 
Anorner alleged objection is that the progress of invention is 
hampered by patents. apa 
The main arguments by which this contention is supported 
seem to be that there exists a large number of patents having 
specifications and claims framed without check or criticism, in 
| some cases purposely made to cover as much ground as possible, 
80 a6 to prevent other inventors from even approaching the sub- 
ject; that so great is the number of patents, and so doubtful 
their construction, that it is impossible to determine what ideas 
are free and what are monopolised; that in a great number of 
cases the invention is so imperfectly developed that the patent 
| remains inoperative and dormant, and simply blocks the way of 
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Secondly, as to iron masts. There can be no question as to 
their superiority over wooden ones; however, unless carefully 
constructed and of the best iron or steel, many instances will 
arise of their utility being questioned ; but this may occur in 
the building of the bull itself. Defective iron plates as regards 
the quality of the material, will be sure, sooner or later, to 
expose a weakness. It is self-evident that the greatest pre- 
caution must be exercised in procuring sound material—a 
material so extensively employed in shipbuilding, and so much 
structural strength depending upon its quality. _ j 

Thirdly, as to beavy cargoes. This opens too wide a subject 
for me to deal with here—height of freeboard and proper stow- 
age, and other vexed questions. I shall new confine myself to 
what I consider one of the chief causes of vessels losing their 
masts (of course excluding such accidents, in hurricanes and 
similar weather). It is to the present defective plan of rigging 
vessels, especially in reference to the position of the stays. 

Each mast should sustain its own individual strain, whether 
arising from the pressure of the sails, pitching, or rolling motion 
of the vessel; and, therefore, the stays should be fitted inde- 
pendently, and bave no connexion with other masts. : 

According to the present plan of rigging a ship, all three 
masts are more or less bound together. Their collective strains 
invariably, when the ship is plunging and making bad weather 
of it, concentrate on the forestay and bowsprit, and when once 
those give, the chances are ten to one that the foremast goes by 
the board, dragging with it main and mizen, topmast, top- 
gallant masts, &. The accompanying rough sketches will 
explain the manner I propose leading the principal stays, so as 
to act independently. 

Tops and cross-trees are gradually assuming very small 
dimensions, which, though neat in appearance, strike me as a 
sacrifice to utility. A good spread to the topmast rigging is 
most desirable ; and, as topsail yards are now fitted, they can 


be braced up as sharp as is required, without being disadvan- | 


tageously jammed against the rigging. 





* Read before the Institution of Naval Architects. 


other inventors, because no one will labour to give value to an 
invention, when a patentee is lying in wait ready to reap the ad- 
vantage when the practical difficulties are surmounted. Such 
are substantially the objections urged by one of the most pro- 
minent opponents of patents. 

On the other hand, it has been contended, on at least equal 
authority, that patents which have been found not so valuable 
as at first thought, and which may have been, so to speak, even 
abandoned, have nevertheless struck the key note in the minds 
of other inventors for advancing the subject much further, and 
have led to important results, and that there are many of those 
apparently worthless patents that do yield the public immense 
advantages in that way. 

It seems to come tothis: that where an inventor finds a pre- 
vious patent in his way, if it be of any value at all, he is led to 
compromise with the patentee by paying a royalty, or by buying 
him out of the way. This it has been pointed out, though 
doubtless regarded by the second party as an annoyance, is, 
nevertheless, a proper arrangement, if the impediment is worth 
the amount for buying it out of tie way. 

But then it has been urged that some patentees are exorbi- 
tant in their demands, and act the dog in the manger. I will 
not trouble you with my own views on this point, beyond stating 
that I believe there has been considerable exaggeration. Sutftice 
| it to say, that the objection as to ambiguous specifications and 
| claims would be obviated by a reasonable preliminary examina- 
| tion, and that the alleged difficulties arising from inventions 
| lying dormant, and as to licences, in so far as they may exist, 

are sought to be met in the Lord Chancellor's Bill, by providin 

that a patent sball be liable, at any time after the expiration 
two years from its date, to be revoked on either of the following 
rounds :— ’ : 

. (a) That the patentee fails to use or put in practice the in- 
vention, by himself or his licensees, to a reasonable extent, within 
the United Kingdom, or to make due efforts to secure the use or 
| eg thereof there, proof of the contrary whereof sball lie on 


im. 
(6) That it is made to appear to the Lord Chancellor that, in 


order to insure a proper supply to the public of articles : 
corer Ge atten, oF eer means for the use of the invention 
by the public, licences are necessary, and the patentee fails to 


ant licences to ing the same, on terme 
Ghich the Lord Secale od to all the circum. 
agp are nin na deems reasonable. 
to 


icy of these provisions there is much‘difference 
of opinion— are subject matter for consideration and dis- 
cussion. Many will know that compulsory working clauses 
have proved a dead letter in other countries, and have, in some 
cases, been uctive of hardship. 

It is fu more objected that patents give rise to constant 
and very costly litigation. 

That the evils under this head have been largely exaggerated, 
I shall be able to show by « brief quotation from the evidence 
before the Select Committee of Mr. Theodore Aston, Q.C., who, 
having put in some tables, which will be found in the appendix 
to his evidence, in the report of 1871, said, in the course of his 
explapations in relation thereto, “The item referring to dis- 
claimers is one which will only refer to the details of the work- 
ing of the system; but the next item is one which [ would 
venture to press on the atiention of honourable members; it is 
only an approximate estimate of the total number of pateot cases 
in which there has been incipient litigation during the six years 
ending 1870; it shows that the total number of cases in which 
legal proceedings had commenced amounts to 109 in the six 
years, the annual average being eighteen. I ought perhaps to 
explain how I get at those numbers, I get at them both from 
reference to my own private returns, and from comparing thet 
with all the published cases, and from making such inquiries 
among other gentlemen connected with patent cases as enable 
me to say, to the best of my judgment, that this number is a 
fair approximate statement of the total number of cases. The 
next item is an accurate one; it states the total number of 
patent cases in which a primary decision has been given in the 
superior courts of common law and equity in England during the 
same period. The total number is only fifty, and the annual 
average eight and one-third. It has been supposed that patent 
cases, when once they have begun, are prolonged, and that with 
regard to them there is an unusual amount of protracted litiga- 
tion. Thatis not so in fact, for the committee will not fail to 
observe that of the fifty cases in which a primary decision has 
been given within the last six years, ouly fifteen have been made 
the subject of an appeal, so that the annual average number of 
appeals is only two and a half. Now if this number be compared 
with the total number of patents granted, if attention be given to 
the average number of 200 patents annually granted, and 590 
maintained after three years, and 212 maintained after 
seven years, I do not think it is fair to say that there is an 
exceptionally large amount of litigation in relation to these 
numerous patents, when there are only eight and one-third 
cases annually decided, and of these only two and a half ap- 
pealed. The facts will s for themselves; I should like, 
however, to call the attention of the committee to the next two 
items. The total number of the common law cases of all kinds 
litigated and decided primarily in the same time amounts to 
18,400, and the number of chancery cases 12,400. These are 
accurate returns, assuming the return for the year 1870 to be 
the average of the five preceding years; I am obliged to take it 
80, because the judicial statistics of the year 1870 have not been 

et published; I have verified the five preceding years, and 

ow that they are accurate, and assuming the return for the 
year 1870 will be about the same average as the five preceding 
years, then these figures are quite accurate. Out of, in round 
numbers, 30,000 cases litigated and primarily decided, only eight 
are patent cases. I may also state, for the information of the 
committee, that the judicial returns give the cases that are de- 
cided, under ten or twelve separate heads, such as cases referring 
to trespass, and cases referring to various wrongs, and among 
these heads is one entitled—“ The Infringement of Patents.” 
The least return, in point of the number of cases litigated, 
which is there found, is the return which appears w the 
head of “ Infringement of Patents.” 

The Lord Chancelior’s Bill provides that on a petition the 
Lord Chancellor, and in an action for infringement the judge 
before whom it is tried, may, if he thinks fit, obtain the attend- 
ance and use the assistance of an expert. 

No doubt some such provision may be carried out so as to 
simplify and expedite the trial of patent cases. 

I think I have now dealt with the chief objections alleged 
against the working of the Patent Laws. 

There remain, however, some few points deserving con- 
sideration, one of extreme importance being the proposal in the 
Lord Chancellor's Bill to abolish provisional specifications and 
compel the deposit, in all cases, of a complete specitication in 
the frat instance. Should this proposal be cartied ont, without 
some system of caveats, and some provision, such as there is in 
the United States, for saving the inventor aguinst the conse- 
quences of publication prior to the application for a patent, the 
result must, I feel assured be, that many inventions will be 
specified whilst yet in an immature state, so that the public will 
not secure a record of the best way of carrying them out,— 
many who attempt to make elaborate tests before applying fora 
| patent will be deprived of their rights by fraud which is always 
very difficult to prove; and others will lose their rights through 
doing something to test their inventions that will have amounted 
to publication. 

No publication of an invention arising out of the grant of any 
foreign patent should affect the validity of letters patent granted 
in this country, if applied for within six months of the foreign 

tent. 
ae frequently lose the right of patenting here, in con- 
sequence of their Ufficial Gazette, containing abridgments, reach- 
ing here a month or five weeks after issue of the patents of which 
it contains abri mts. This is no advan to this country, 
because an invention, however good, is not at all likely to be taken 
up, unless it be to the interest of some one to introduce it. 

As to foreiga inventions sought to be patented here, the Lord 
Chancellor's Bill provides that a notice of every foreign patent 
for the invention, existing at the date of the warrant for the 

t, shall appear by endorsement or otherwise on the patent. 
oway the least of it, great difficulty and outlay for telegrams 








would be needed, in many cases, where inventors, having filed 
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applications for patents in distant countries, would not know 
what stage their foreign applications might be in, whether 
ted or not, at the date of the warrant here. 

Is would be well to haveit clearly laid down that prior pub- 
lication in a colony shall not vitiate a Patent subsequently ap- 
plied for in the United Kingdom. 

A patent may be valid here for an invention previously known 
abroad, bat not patented there. 

It has never been quite clear to me why the case should be 
different where a foreign patent has been obtained and has 
lapsed, if the invention was unknown in the Usited Kingdom at 
the date of applying for the patent here, 

There are various other matters demanding attention, such as 
the desirability of reducing the first costs of a patent; the ad- 
visability of deferring the 501. payment to the end of the fifth 
year, and reducing the final payment to one of 50/. payable at 
the end of the ninth year, &c. The select committee recom- 
mended that the duties payable on patents should be so adjusted 
as to encourage inventors to the utmost to make known their 
inventions. 

It is undoubtedly advisable also that additional time for mak- 
ing the various payments should be allowed in exceptional cases 
on payment of fines (sufficient in amount not to invite careless- 
ness) to provide against the loss of patents by accident or inad- 
vertence. 

The Lord Chancellor proposes to appoint five additional 
Commissioners of Patents. This was suggested io the recom- 
mendations | prepared in 1872; but I advocated the Commis- 
sioners being well paid; whereas, the Lord Chancellor proposes 
unpaid Commissioners. The general impression seems to be 
that this proposal will not work out well ic practice. 

It has been suggested that there should be an assimilation of 
Patent Laws of al! countries. 

I had the advantage of hearing the views on this subject of 
the Hon. J. M. Thacher, now United States Commissioner of 
Patent, when in this country the year before last 

So far as I remember them they may be summarised as 
follows :— 

That patents should be granted only to inventors or their legal 
representatives; that the original patentee in any one country 
should have, during a given time, exclusive right to patent his 
invention in other countries; that an inventor having obtained 
& patent in one country should, on filing with his application in 
another country copies of such patent and of the rejections and 
references passed in course of getting it, be entitled to a patent 
for the same thing in the latter country, unless something were 
found on record there nearer to his invention than had been 
discovered in the country that had already granted him a pa- 
tent. 

There wou'd probably be no insuperable difficulty in the 
bringing about of international arrangements based on some 
such propositions, which seem to be but reasonable in spirit. 

I cannot conclude this paper, which | much fear has already 
overtazed your patience, Without adverting once more to the 
recent debate in the House of Lords. The points I am about 
to notice would have been dealt with earlier, had the reports of 
the debate been published at the time of my writing the opening 
portion of this paper. 

To any one uninitiated it might seem from a perusal of those 
reports that the people of this great country are blind to their 
own ioterests. 

Of the seven speakers who took part in the debate, only one, 
Lord Belper, spoke in favour of granting patents for inventions 

Earl Granville stated his opinion that Patent Law was a mis- 
take, aud that its entire abolition would be not only for the 
benefit of the public at large, but for that of the class in whose 
interests it 1 usually advocated—the inventors themselves, in 
many of whom it induced a species of gambling. If legislation 
is to be conducted on this theory of protecting the people against 
themselves, we may expect, ere long, to see the Stock Exchange 
closed, all joint stock companies abolished, the risking savings in 
starting businesses prohibited, and many other marvellous 
changes, too numerous to mention, in the order of human affairs 
Then again Lord Granville said that if a physician or surgeon. 
took out a patent for any invention to alleviate the sufferings of 
mavkind, the members of bis profession would exclude him from 
their professional society, and would probably expel bim from 
the College of Surgeons, or the College of Physicians, as the case 
might be. With great humility I may say I do not quite see 
that this argument is altogether applicable. As a rule, patients 
do not venture to judge of their own ailments; they goto a phy- 
sician or a surgeon, to whom they explain their symptoms, and 
he, very judiciously, looks mysterious and gives a prescription, 
receiving the fee fur his professioual skill, not for his physic. 
The prescription goes toa chemist, who prepares the medicine, 
without of necessity knowing the complaint for which it is ad- 
ministered ; so that, really, we have here what is tantamount to 
a secret manufacture, and if the remedy be very successful, the 
reputation of the physician increases accordingly. Many medical 
men mix their own medicines, so that if they invent a new 
remedy, it may be kept a greater secret than one emanating from 
the physician. There might be a thousand remedies the com- 
position of which might be withia a patient's knowledge, but the 
patient would in most instances lack the ability to determine 
which of the remedies was applicable to Lis case.. Now in the 
manufacturing arts one new or improved article having beea 

uced for a known purpose, its multiplication and application 

me obvious, without going to the inventor, or of necessity to 
ove of his calling. For instance, the railway fish joint having 
been once made known, its universal application no longer 
needed the skill of its inventor, a carriage builder. In like man- 
ner, the sewing machine, the screw propeller, the steam hammer, 
and innumeravie other inventions, once seen by an engineer or 
machinist, might be multiplied without the aid of the inventor. 
One suggestion fell from the noble lord, which, if I correctly un- 
derstand it, will not be regarded with favour by any true 
Englishman; namely, that if men of technical knowledge and 
of mventive intellect would not always come to this country (as 
the noble lord believed they would) even without Patent Laws, 
rather than go te an inferior country with Pateat Laws, we could 
seod to other countries for the inventions of those foreigners. 
This, if true, would strike at the basis of our trade, for as Lord 
Derby said, we must keep the lead. Lord Granville also said he 
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thought public opinion had been « little manmfactured on the 


subject of the Patent Laws by able men—men very popular and 





FOREIGN AND COLONIAL NOTES, 
The Danube.—The Danube has been #0 completely frozen 


of great attainments—who had got hold of the mind of the | over this year im Hungary that the heaviest w — 


public, It may be wondered whether his lordahip meant this as 


a tribute to the good sense of the British people, 
Lord Hatherley, who, probably, in his time bas tried as many, 


been enabled te crossfrom one side to the other on the ive. 
| Bridging the St. Lawrence.—A scheme for a new bridge 


if not more, patent cases than any other judge, instanced a | OVer the St. Lawrence,eid St. Helen’s Island, is likely to as. 


number of cases in which difficulties and hardship had arisen, 
ove of which was that a patent had been declared invalid on the 
false evidence of a perjured witness. He said the multiplicity 
if very small inventions, all of them patented, was the cause of 
a great deal of inconvenience to the public, and the risks a manu- 
facturer had to rua im using 4 new machine were very serious, 
Such is the conclusion of Lord Hatherley from a judge's point 
of view. A statement of the experiences of pad as are bere 
this evening will, I apprehend, most correctly show the general 
effect, making allowance for occasional grievances, of the opera- 
tion of the Patent Laws upon the manufacturiog and commer- 
cial interests of the country. 

Lord Selborne’s view was as gloomy as that of Lord Hatherley, 
nothing but the dark side of the question being brought fur- 
ward. 

Lord Cardwell] followed much in the same spirit. He re- 
ferred to the decision lately pronounced in the case of Dixon 
The London Small Arms Company, Limited, which was an action 
to recover damages for infringement of the Martini-Henry rifle 
patents. The defendants, as contractors, bad manufactured and 
delivered a number of Martini-Henry rifles which were accepted 
of and from them by the Secretary of State for War for the use 
of Her Majesty and the public service; and it was sought to 
establish that the right of the Crown to use a patented invention, 
as decided in the case of Feather ». The Queen, extended to 
contractors supplying the Government. It was held by all the 
four judges who tried the case, that the defendants were liable 
for the infringement. In bis judgment, the Lord Chief Justice 
Cockburn, one of the soundest lawyers of our day, said: —" Then 
as to public policy—there can be no question that upon the 
principle upon which patents are granted to the inventors of im- 
provements, if that principle is to be maintained, as to which I 
confess I entertain no doubt (though as to that it is not neces- 
sary to express any opinion)—-if that principle is to be maintaiued, 
and if it is for the advantage of the public that the exercise ot 
inventive skill should be Sdienalated, and encouraged by the 
protection and remuneration secured by a patent, then the 


| patent ought to be upheld as against all parties, and even as 


against contractors for the Crown. 

Lord Cardwell seemed to take a very unfavourable view of 
this decision, and said that the great manufacturing houses of 
the country would not be in a position to supply what the 
Government might require, if they were liable to payments from 
which the Government establishments were exempt, and the 
Government would be unwilling to ask the House of Commons 


| to purchase, say, Martini-Henry rifles for a higher price than 


that at which they could manufacture them at Enfield. Now 
it seems to me that, if it be a fact that private establishments, 
conducted solely for the realisation of pecuniary profit, can 
supply rifles at a price not exceeding their cost of manufacture 
at our Government establishments, where no prolit is supposed 
to be made, there must be something radically wrong somewhere, 
especially considering that orders for a given kind of arm may 
only occasionally reach the private manufacturer, whereas in 
the Government establishments the demand for and supply of 
the adupted arm should be continuous. Moreover, if the manu- 
facturer is to bave a profit on an article invented by another, 
profit on his time and skill, and on that of bis emyloydés, as well 
as on his capital and materials; why deprive the inventor of 
his modicum of profit, if the mvention is so important that its 
use is cunhdend essential in the interests of the public service ? 

I much fear you will think that in thus reopening a branch 
of the subject already to a great extent dealt with in the earlier 
part of this paper, I have been unwarrantably taking up your 
time. Iam deeply sensible of the responsibility [ should incur 
in needlessly occupying your attention, tor, looking at it practi- 
cally, time represents money, and no trifle, where so many are 
present. On this account, 1 have been anxious to lay before 
you, as far as is permissible within the limits of a paper, the 
various salient points to which discussion has been directed, for 
it is not to be for one moment supposed that you have devoted 
your valuable time to coming here this evening, for no other 
purpose than to hear a paper read from an admittedly interested 
source on a very dry subject. 

You have, I take it, afar higher aim. You feel that the sub- 
ject that bas been so feebly dealt with in this paper, is one of 
the utmost moment to our national industry and commerce, 
and, under the auspices of the excellent Society in whose rooms 
we are assembled, you have come here to discuss the subject 
without reserve, and to send forth, especially to our legislators, 
the opinions upon it—whatever they may be—that are actually 
entertained by the practical—I use the word in its widest sense 
—the practical people of one of the largest and most important 
manufacturing districts in the world. 

That avy action you may take shall carry due weight, I 
venture to suggest it should be made known that this is in no 
sense a packed meeting, or a Class meeting. The Society has, 
by advertisement, freely offered admission to all who might 
wish to attend, so that the meeting may be taken as fairly re- 
presenting the average views entertained throughout the district. 
Again, let it not be said that any one has been unduly influenced 
by anything contained in this paper, which has simply been the 
instrument of opening the discussion. 

If the reasonings and conclusions in the paper be bad, you 
will condemn them. You will go by your own knowledge and 


judgment, after comparing experiences on both sides of the | 


question ; not by what the paper Bays, 

Gentlemen, I will detain you no longer. I thank you most 
sincerely for having given me the opportunity of addressing you 
this evening. 








Water Svurrsr oF yaar 2 «age nate for = 
ur) of ascertaining the practicability of supplying the 
qunaians of Paris on the left Fonk of the Seine with water 
from the Vanze, which is much superior to the Dhuys water, 
have proved that the scheme can be carried out. 


sume a tangible form. The bridge is to be hung between 
two towers of sufficient height to allow vessels to pass under. 

| neath, and it will be large enough to afford accommodation 
for the traffic of all the new railways centring’ in Montrea}. 
The bridge will further have carriage and footways. 


| Nova Scotia.—We learn from Nova Scotia that work is 

| being resumed at the Cape Breton collieries. The railways 
of the province, which had been blocked with snow, are again 
open. 

M. Pressel.—M. Pressel, ex-director-in-chief of Turkish 
railways in Asia Minor, bas been commissioned by the Rus- 
sian Government to make surveys with a view to certain 
extensions of existing Kussian lines. 


Canadian Pacific Railway.—Surveys for the Canadian 
Pacific Railway have been continued all through the winter, 
and parties of the surveying staff are still out between the 
Red River and the narrows of Lake Manitoba, and betweea 
that point and Fort Pelly, on the head waters of the Assim. 
boine river. Work will be recommenced on the Fort Garry 
and Pembina Branch Railway as soon as the weather will 
permit. 

Bohemian Coal Mining.—The basin of the west of Bohemia 
exceeds in respect to the importance of its production and 
the quality of ite coal, all the other coal districts of Austria 
and Sesaes. The production of the Western Bohemian 
coal basia in 1858 was 400,000 tons. In 1860 it had grown 
to 1,000,000 tons. In 1865 it amounted to 1,700,000 tons; 
and in 1473 it had risen to 7,050,000 tons. 


Steam on Canals.—The Baxter Canal steamboats have, 
according to the report of State Engineer Sweet, of New 
York, successfully solved the problem of rapid transit on 
canals. In the course of last year, the boats of the Baxter 
Company made 39 round trips on the Erie Canal from 
Buffalo to New York and back. It is the intention of the 
compauy to increase its fleet this year on the Erie Canal t» 
100 boate. 


Belgian Rails.—At an adjudication for rails for Dutch 
railways which has just taken place at Amsterdam, the Acoz 
Forges,Comparny delivered the lowest tender, which was 
a trifle over 0/. 10s. per ton. All English and German com- 
petitors were vanquished by the Acoz Company 


The St. Lawrence.—A survey of the St. Lawrence has 
been made by the Government of the Dominion of Canada, 
with the view of securing a navigable depth of 12 ft. The 
cost of a channel 14 ft. in depth woald, it is estimated, be 
so considerable that the Government declines at present to 

| undertake it. 

| Coat on the Union Pacific—Coal mining is attaining 
| some importance on the lands of the Union Pacifie Railroad 
Company. Coal is now raised at a cost of less than 2 dols. 
per ton; this not only enables the company to supply the 
population along the route at comparatively low prices, but 
it also secures important savings in the cost of working the 
road and supplying fuel for the company’s workshops. 


Nova Scotian Coal.—Coal raised from Nova Scotian 
collieries was sold last year to the extent of 749,127 tons. Of 
this aggregate, 138535 tons went to the United States. 
Nova Scotia is very rich in coal, and has made seme little 

| Progress in its utilisation. 

British Columbian Coal.—During the past year 81,397 

| tons of coal were ehipped from British Columbia. Of these 
shipments 51,197 tons went from the Vancouver Coal Com- 
pany’s mine, and 30,200 tons from the Wellington mine. 


The French Iron Trade.—The current of business is still 
|rather feeble. It presents, however, a slight unprovement, 
jand the works may be said to be pretty well employed. 
Important contracts at the same time make default. 


Halifar Harbour.—This harbour from thu head of the 
Queen’s Wharf to a point on the shore north of Asylum 
Wharf is 1666 yards in width. At some points the distance 
is greater and at others a little less. 

Pacific Maii Steamship Company.—The United States 
Congress bas repealed a subsidy bill paesed two years since, by 
which a subsidy of 1,000,000 dols. was voted to the Pacific 
Mail Steamship Company for carrying mails between the 
United States and China. 


The American Centennial.—In preparation for the American 
Centennial celebration, the Pennsylvania Railroad Company 
intends to construct a mammoth hotel capable of accommo- 
dating more than 1000 guests. The * location” of this hotel 
will near the Centennial buildings. The Centennial 
Exhibition will open May 10, 1876, and will close November 
10, 1876. The price of admission has been fixed at half a 
dollar. 

Street Dials in Paris.—A proposal is about to be sub- 
| mitted to the Municipal Coundil of Paris for the placing of 
| clock dials at the corners of the most frequented streets. 
The dials are intended to be ected by electric wires with 
a great dial at the Bourse, and will be regulated with uni- 
formity and precision by this means. It is estimated that 
100 dials can be erected upon this system for 2,800/. 

Western Union Telegraph .— The executive com- 
mittee of the Western Union Telegraph Company has re- 
solved to reduce the rates charged by the company for the 
transmission of despatches. 

Canadian Mining.—Mining industry now affords employ- 
ment,to 14,000 ounens in the ominion of Canada. The 
| value of the products raised is estimated at 5,000,000 dols. 
| per annum. 
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AIR ENGINES. 
(Continued from page 242). 

30. WHETHER Dr. Stirling's ‘‘economiser” was of 
any use whatever, and if any, of what use—was a 
subject repeatedly debated in the Institution of Civil 
Engineers. 
engineers of reputation denied that it had any effect 
whatever,* while many of its supporters, as for in- 
stance Stirling himself+ and Sir G. Cayleyt declared 
boldly that it was ix principle a perpetual motion, 
and that the furnace fiad only to supply the heat 
necessary to make up the small losses * radiation, 
&c. Other engineers who were convinced that the 
economiser was useful, but who could not accept the 
perpetual motion theory, invented various ingenious 
hypotheses to account for its action, but it was not 
thoroughly elucidated until the mechanical theory 
of heat became universally accepted. The first 
really scientific and complete explanation of the 
economiser which was published will be found, we 
believe, in a paper on ‘“‘ Air Engines” read before 
the British Association in September, 1854, by the 
late Professor Rankine. § 

31. From what we said in our last article our 
readers will have arrived at a general idea of the 
true function of the economiser, but it may be well 
to state it here by itself. Its object is toenable the 
temperature of the air to be raised without expen- 
diture of heat from the furnace, and lowered with- 
out rejection of heat into the atmosphere, which was 
explained in paragraph 7 to be an essential con- 








* Minutes Inst. C. E., vol. xii., p. 349, &e. 

+ Ibid., vol. iv., p- 350 and 355. 

I Ibid., vol. zii., p. 334. 

§ Published in the Edinburgh Philosophical Journal for 
January, 1555. 


Brunel, Hawksley, Bidder, and other | 
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dition of the attainment by any heat engine of its 
maximum theoretical efficiency. It accomplishes 
this result by storing up the heat in the metal plates 
of which it consists during the lowering of the tem- 
perature, and re-storing it to the air again when its 
temperature has to be raised.* Ihe furnace, there- 
fore, has in theory merely to supply the amount of 
heat which is necessary to maintain a constant 
temperature during the expansion. The whole of 
this heat is transformed into work during the oper- 
ation a 4, but a large —— of it is re-transformed 
into heat, and rejected during the operation ¢ d, the 
fraction permanently transformed into work being 
the same fraction which represents the efficiency of 
theengine. In practice, of course, the furnace has 
also to supply heat lost by imperfection of the 
economiser and other causes mechanically unavoid- 
able. 

32. Fig. 2 (p. 242 ante)shows graphically the action 
of the economiser. 4&4 represents the volume of the 
air during the second operation (paragraph 27), and 
6c the fall of its temperature during the same oper- 
ation. The heat rejected and stored in the econo- 
miser during this time will, therefore, be represented 
by the rectangle 4 5c/. In the same way ga re- 
— the constant volume of the air during the 
| fourth operation and d a its increase of temperature, 

so that the rectangle g a dh represents the heat which 
is required to raise the temperature of the air, and 
| which must, therefore, be restored by the econo- 
miser. It can easily be proved that £écl=gadh, 


* The esonomiser in the engine of Stirling’s, of which we 


have already given the d " tained about 3350 
| slips of sheet iron about J,th of an inch thick and about the 





| same distance io. They were 38 in. long and 1} in. broad, 
| 80 that the total su 
square feet. 


rface in each economiser was nearly 3200 








a alti pda 
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that is that the heat given out by the air in fallin 
in temperature is exactly eq to that requir 
afterwards to raise its temperature through the same 
range; in other words, that if the economiser acted 
perfectly no heat from external sources would be 
required to raise the temperature of the air from its 
lowest to its highest limit. We have before pointed 
out (paragraph 18) that unless this could be done 
air could never be used economically as a substitute 
forsteam. In consequence of the different nature of 
the fluids, what is but a small defect in a steam engine 
is important enough to destroy altogether the ac- 
vantages of an air engine. 

33. The amount of heat actually received by the 
air from the furnace is equivalent to the area a b/c 
(Fig. 2), and this is wholly received during the 
operation ab, while the air is constantly at its 
highest limit of temperature. The portion of this 
heat necessarily rejected by the air and carried away 
by the refrigerator, is equivalent to the area cde/, 
and this is wholly rejected during the operation c ¢, 
while it is constantly at its lowest limit of tempera- 
ture. The difference between these two areas, or 
the figure abcd, represents the amount of heat 
transformed into work, or (as before said) the 
theoretical indicator card of the engine, A little 
consideration will show that this is simply a graphic 
representation of the first law of heat engines stated 
in pa ph 7. 

34. The same areas which represent quantities of 
heat also represent quantities of work. The area 
abfe shows the work done by the air during the 
expansion a 6, being equivalent to the whole heat 
obtained from the furnace, The area ¢ d ¢/ shows 
the work which has to be done upon the air in order 
to compress it during the operation ¢ d, being equi- 
valent to the heat rejected by the engine at its 
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lowest limit of temperature. The area a4 ¢ d, which 
represents the excess of the heat supplied over that 
rejected, represents also the difference between the 
work done 4y the air and the work done xpos the 
air, that is the net work available for overcoming 
the friction of the engine and driving external ma- 
chinery. If the two areas were equal it would 
mean on the one hand that the whole heat supplied 
was rejected, and on the other that the whole work 
done during expansion had to be given back again 
during compression, and that there was no margin 
available for useful purposes, 

35. In a foot-note to paragraph 25 we alluded 
to qualifications that must necessarily be made to 
the statement that the diagram @4¢d was the 
theoretical indicator card of the engine. We must 
now proceed to consider these qualifications, which 
we have hitherto neglected in order to simplify the 
subject as much as possible. It is evident at once 
from an examination of Fig. 1, page 241, that changes 
of temperature do not take place in the whole air 
contained in the engine, but only in that part of 
it which is moved from end to end of the receiver 
by the motion of the plunger. Obviously the volume 
of this portion of the air cannot be greater than the 
space swept through by the plunger, and we may 
therefore take that space as beimg equal to its 
maximum volume, ore, in Fig. 1. This air, which 
really undergoes the changes of volume, pressure, 
and temperature represented in Fig. 2, is called 
the “‘ working air.” Between this air and the work- 
ing piston there is a mass of air which remains 
always approximately at the temperature of the re- 
frigerator, and acts merely as a cushion for trans- 
ferring pressure to the piston. This air, which 
Professor Rankine calls “ cushion” air, is obviously 
not the means of transforming heat into work, but 
undergoes changes of volume and pressure only. 
The maximum volume which it occupies may be 
considered to be equal to the space swept through 
by the piston, the clearance, port, and connecting 
pipe, the free <a in the refrigerator, and the 
ree space in the upper half of the economiser. 
Besides this there is a further mass of cushion air 
which occupies when at its greatest volume a space 
equal to the whole of the free space below the centre 
of the economiser when the plunger is at the bottom 
of its stroke, This air remains approximately at 
the highest limit of temperature, and therefore, like 
the other “cushion” air, undergoes changes of 
volume and pressure only.* 

36. Fig. 3 shows the way in which the changes of 
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volume and pressure throughout the air in the engine 
are affected a the existence of the cushion air. ‘The 
proportions of the figure are drawn so as to suit the 
engine of Stirling's, of which we have already given 
the dimensions. Here the maximum volume (r, or 
r,) of the working air was 7.83 cubic feet; the 
maximum volume of the cool cushion air was 
9.34 cubic feet, and that of the hot cushion air 
2.41 cubic feet,¢ or together 11.75 cubic feet. The 
maximum space oceupied by the whole air, working 
and cushion combined, was thus 19.58 cubic ft., and 
the minimum space was 19.58 cubic feet less the space 
swept through by the piston. This was 5.58 cubic 
feet, so that the minimum space was 14.0 cubic feet 

The ratio of expansion of the whole air must thus 
19.58 
14.0 

course, have been also the ratio of expansion of the 
working air itself, for the changes in volume and 
pressure must obviously be identical throughout the 
whole machine, notwithstanding the varying con- 
ditions as to temperature of different parts of the 
air. 


have been or 1.4 (nearly), and this must, of 





° ee ep eel megpe be divided 
¢@ ictly into hot cold, but ions given here are 
sufi iently te for all practi Fparpcae. ' 

¢ These quantities are calculated from a working draw- 
ng of the engine kindly placed at our disposal. fi order 
to make the figure more di the scale of pressures used in 
Fig. 3 is a good deal larger than that in Fig. 2. 





37. We can now construct the figure ale d, as 
before, to represent the diagram of the working aur. 
‘The data we have to go upon are— the pressure of the 
| air with which the machine is filled to begin with, 

the limits of temperature, the maximum volume of 
\the working air, and the ratio of expansion. In 
|symbols we may call these p,, ¢,and 4 r,, and r, 
|} and we can find the four points of the diagram as 
| follows : 

| r. 





ve =, M) = Oe, 04% He 


r 

If /, equal the absolute temperature of the air 
| with which the machine is originally filled at pres- 
| sure p, then 

. . ts * _ t 
I fe & , pe Pe a 

Pe =F Pe Pa= 7H 
the curves a4 andd ¢ are common hyperbolas, the 
ordinates representing pressures varying inversely 
as those representing volumes. 

38. Let us for a moment disregard the hot cushion 
air, and suppose that we have only what we have 
called the cool cushion air to deal with, Set off 
eeto represent its maximum volume on the same 
scale as that on which oc represents the maximum 


sent the total quantity of air in the machine when 
the piston is at the end of its stroke furthest from the 
receiver, and ¢ will be astarting point from which we 
can draw a new diagram representing the changes of 
volume and pressure undergone by the whole air in 
the machine. The two masses of air are by hypo- 
thesis at the same temperature (/,) and pressure ; 
and during the next operation they both remain at 
the same temperature, we may therefore disregard 
the fact that the total air is made up of two diffe- 
rent masses. It is then clear that as the piston com- 
presses the air on its return motion the changes of 
volume and pressure will be represented by the 


hyperbolae/. " is eqaal to r (paragraph 36), 
ct 


the value of which is one of our data, so that the 
position of the point f can be at once found. The 

iston is now at the end of its stroke, so that no 
urther compression can take place.t The working 
air is suddenly transferred to the under side of the 
plunger, and its temperature raised to ¢,, while the 
temperature of the cushion air remains at 4, one of 
the conditions of the case being that heat cannot be 
communicated from one mass of air to the other. 
Pressure, however, is communicable, and, therefore, 
the rise in the pressure of the working air which 
accompanies its rise of a takes place pro- 
portionately throughout the whole mass. The in- 
crease of pressure that takes place throughout the 
air, that is the increase which would be shown by 
an indicator, bears the same proportion to the rise 
from py to p, that the volume of the working air 


in symbols : 

Pe — Pr = (Pa —pa) =, OF pe = py + (Papa). 

‘ 
From this we find the third point g of the new 
diagram. 

39. We have now a volume equal to v, of air at 
¢,, and a volume equal to r, — r, at /), both being 
atp,. The piston is moved forward by this pres- 
sure, and the whole body of air expands, one part 
of it remaining constantly at ¢,, and the other at /,. 
lhe pressure of each will, therefore, decrease exactly 
as its volume increases, and as their pressure is the 
same to begin with it will remain the same throughout 
the operation, which will be represented by a hyper- 
bolic curve g 4 drawn through g (r, of course =; p, ). 
At / the total air has attained its maximum volume 
again, and by the descent of the plunger the tempe- 
rature of the working air is lowered from f, to é,, 
and if there were no cushion air its pressure ‘would 


fall correspondingly from p, to p, fa . Asit is, the 
t 


process fg, but reversed, and the resulting total 
pressure 1s 

". 

Pe 


Pe = Pr 








* We may remind our younger readers that this i 
another way of putting the pocpention ponghte = 
Pe: Potits:te 

+ It may save some misapprehension if it is remembered 
that while the four lines spoibaling each of the diagrams we 
are now considering represent actually four distinct opera- 
tions, yet only two of these, the expansion and compression, 
are considered to oceupy any appreciable time; the changes 
which occur under constant volume at each end of the stroke 
are supposed to take place instantaneous! y. 





volume of the working air. Then o ¢ will repre-| 


does to the total volume of the air in the machine, | 


change of pressure of the total air is analogous to the | 


It will be found that the point e thus found corres- 
ponds to the same pressure as that at which we 
started, so that g 4e / is the theoretical indicator 
diagram of the total airin the machine. Its area ig 
exactly the same as that of a4 c d, showing that 
the cushion air neither absorbs nor gives out work ; 
the mean pressure is diminished in exactly the same 
proportion as that in which the space through which 
it is exerted is increased. 

40. A process exactly similar to that which we 
have detailed in the last two paragraphs enables us 
to draw the figure 4 / aa, which is the theoretical 

\indicator card of Stirling’s engine, taking into ac- 
count the hotas well as the cool cushion air. It is, 
of course, of the same area as ¢ fg A anda de d, and 

|represents the same amount “4 heat transformed 
into work. ‘The actual indicator diagram was of an 
| irregularly oval a, like the figure £ / m a with 
jall the corners rounded off, 

| 4). By far the most exhaustive treatment of the 

| theory of air engines yet published is to be found in 

Professor Rankine’s *‘ Steam Engine,” pp. 345 to 

$75*, but just because it is so good and so often 
relied upon implicitly by students, it is important 

i that we should point out some mistakes into which 

jhe seems to have fallen. On page 364 we have pr, 


| put forthe space below the plunger when it is at 
the top of its stroke, about 1/).24 cubic feet, and on 
page 367 r. stands for the space swept through by 
the plunger, or 7.83 cubic feet; the latter seems to 
|be the correct sense. On page 366 we have the 
least total volume of air=r; =(1+v) er... In 
Stirling’s engine r, =14.0 and r. =7.83, so that 
'¢ would equal 0.79 instead of 0.05. This latter very 
small, and quite erroneous, value seems to have been 
|given to q because it is approximately the value of 
| the clearance and port of a steam engine in terms 
jof the stroke. It is important, however, to re- 
member that the cases are in reality totally dissimilar 
in principle as well as in fact. Increased clearance 
in asteam engine by diminishing the ratio of expan- 
jsion diminishes also the efficiency of the fluid, while 
an increased volume of cushion air does not alter 
the efficiency of the fluid in the engine, although it 
increases the size necessary for a given power. It 
must be remembered that, as Professor Rankine has 
pointed out, the efficiency of an air engine is entirely 
tndependent of the ratio of expansion. ‘The equation 
| given for r on page 367 is clearly incorrect. ‘Taking 
| the right numerical values for the different quantities 
| (viz, q = -79, and ™ =" —* 
jequal 1.02. But r is obviously 

i greatest volume of air in the machine 

‘least volume of air in the machine 

| (as in paragraph 36 an/e), and the difference betwecn 
the numerator and the denominator is=the volume 
swept through by the piston, so that if we take P 
=ratioof greatest volume of cushion air to greatest 
volume (e, ) of working air, and r, =volume swept 
through by piston, we have 

(1+P) tv 
(L+P) ve —tp ; vl —tp 

which gives the correct ratio of expansion, 1.398 
{(or say 1.4) for Stirling’s engine. 

42. The method given by Pro. Rankine on p. 364, 
Fig. 106, for finding the actual indicator card of the 
total air is also incorrect. For we see that during the 
operation BC the volume of the working air under- 
goes no change, and we know that during this opera- 
tion the working piston does not move, therefore it 
is evident that there can be no change, either theoreti- 
cally or actually, in the ¢ofa/ volume of the air, such 
as is shown by K L. Similarly the change of volume 
M I, contemporaneously with the operation D A, is 
impossible. In other words, the ratio of expansion 
of the total air and of the working air in any given 


= .71)t r would only 


r= 





engine is the same, and °' cannot be greater than 
C; 


= as itis shown in Fig. 106. Ifaécd were the 
7 

diagram of the working air in an engine which 
had no cushion air, instead of in an engine with 
a given volume of cushion air, and the problem were 
| to find the theoretical diagram of the total air after 


- 

* We refer throughout to the 4th edition, 1869. The 
— te ti , &c., here stand for volumes per pound of air. 
re is, of course, no alteration in their ionate value 
made by treating them (as we have done) as the total volumes 
in the engine. This is only equivalent to the assumption 

| that the weight of air used per stroke is unity. 
Sie are here quoting the letters used by Professor Ran- 
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: P 
cushion air had been added, then — would no longer 


be equal to — but it would be /ss and not greater. 
Ca 
But in this case a 6 ¢ d would xof represent the 
changes of volume, &c., undergone by the working 
air itself under the new conditions. 
13. An alteration in the ratio of expansion of an 
does not, as we have said, directly affeet 


air engine 

its efficiency, but in this case it decreases the pro- 

portionat value of the waste heat of the economiser, 

and in consequence the alteration in the value of r 

from 1.24 to 1.4 causes the efficiency to rise from 0.3 
U 8941 


339. It will be found that _-— = 
1— % 1.698 
5265 lb. on the square foot, and that the energy theo- 


retically exerted by the air on the piston per minute 
1,645,864 foot pounds. It appears however from 


Mr. Stirling's own account of the working of his 
engine that the average work done by it was only 
700,000 foot-pounds, or adding one-ninth for engine 


friction, 777,777 foot-pounds. The 1} million foot- 
pounds was & maximum very nearly reached on one 
special occa ion, but the smaller sum is distinctly 
the energy given out under the ordinary 


stated to be 


conditions of pressure and temperature. The engine 
therefore was so imperfect in its construction that 
: F 777.777 
} ly - 
orkir ian Ly atts “ Ae GA 0 ) 
working flaid only attained 1,645,864 ° 47 of 


the theoretical efficiency found to be its maximum 
after allowance has been made for waste in the 

onomise! 

+4. As we shall afterwards have occasion to point 
out in reference to Ericsson’s engine, there is no 
reason whatever for supposing that any air engine, 

indeed any engine of any kind, so nearly ettained 
its own maximum theoretical efficiency as Stirling's 
would have done had it worked at 14 million foot- 
pounds. Indeed, Professor Rankine himself, in an 
earlier paper on the same subject, gave calculations 
howing that its maximum theoretical efficiency was 
three times as great as the efficiency it actually 
attained, which we have good reason for believing 
was very nearly the truth. 

15. The limits of temperature in Stirling's engine 
we have already given as 611 deg. and 1111 deg. 


A bs. he corresponding maximum theoretical 
1111-611 . ; 

efficiency is Th) bal 0.45. By allowing for 

loss of heat (assumed at ,) in the economiser, this 

reduced to 0.339, while the actual efficiency was 


only 0.47 of this, or .159. It is very much to be 
regretted that the statements as to the consump- 
ion of fuel in Stirling’s engine are somewhat 
well as the statements as to the power it 
exerted. If however the average work done was 
777.777 foot-pounds per minute, and the average 
consumption of fuel 50 lb. per hour, which we 
yather to have been the case from Mr. Stirling's own 
statements,* then the furnace would have the some- 
what high efficiency of .69. Taking the consumption 
of fuelat §3.31b. per hour, with Professor Rankine, the 
furnace efficiency will be reduced to .41, but the 
lesser consumption seems certainly to be that intended 
by Mr. Stirling to correspond to the average power, 
the question is only how far the latter was accu- 
rately known. 

46. It should be noticed here that although in a 
well-designed and constructed steam engine the 
maximum theoretical efficiency of the fluid may be 
only (say) 0.28, yet still the actual efficiency attained 
may come comparatively near the theoretical limit. 
In Stirling’s engine, however, the latter was fhree 
/imes a8 great as the former, and of course the actual 
economy of fuel depends upon the actua/ and not on 
the ¢heoretical efficiency of the machine. Notwith- 
standing this, the consumption of fuel in Stirling’s 
engine, on account of its great theoretical efficiency, 
was less than that of the best steam engines of its 
time, and equal to that of a good steam engine even 
at the present date. ; 

17. The chief cause which prevented this engine 
from attaining its maximum theoretical efficiency was 
that heat was actually communicated to the air con- 
tinuously (instead of only during the operation a 4), 

n account of the bottom of the receiver being con- 
tinuously heated by the gases in the flue beneath, 
and that ali heat received during the operations 4 ¢ 
or da was wasted, while that Sensieedy dates cd 
was positively prejudicial, serving merely to increase 


vague, as 





* Min. of Pro. of Inst. C. E., vol. iv., pp. 356 and 359. 


| the back pressure, and consequently decrease the 
available power of the engine. It is impossible also 
to construct an economiser which shall act perfectly, 
and in paragraph 45 we have allowed for a waste of 
heat due to this cause equivalent to one-tenth of 
| the whole heat required to raise the temperature of 
theair. At first sight it would seem, also, as if the 
hemispherical form given to the bottom of the 
receiver would have been very disadvantageous, in 
the same way that a boiler of that shape would be 
uneconomical in the extreme. It is probable, how- 
ever, that this was not the case to any great extent, 
on account of the action of the perforated inner 
bottom, before described, which forced the air into 
contact with the heated bottom of the vessel in a 
way which has no counterpart in the construction or 
working of a steam boiler. Of the way in which 
economy of fuel depends on the combined efficiencies 
of the furnace and engine we shall have more to say 
when we come to speak of the third class of air 
| engines. 
48. The cause which ultimately led to the aban- 
| donment of Stirling's engine, after it had for nearly 
| four years (March 1843, to January 1847), done the 
| whole work of the Dundee Foundry, was the re- 
| peated failure of one of the receivers to withstand 
the great heat to which it was exposed. The great 
advantages of the engine were that the air which 
actually moved the piston was always cool—(it could 
not, by the construction of the machine, be higher in 
temperature than 150 deg. Fahr., the lowest working 
limit), — and that the working surfaces were thus not 
exposed to injury from a high temperature; and 
that by the use of highly compressed air, the engine 
could be made much smaller in proportion to its 
power than engines of the second and third types, of 
which we have tospeak, It may not be at once 
clear why the use of compressed air in an engine 
where there is no discharge, and the same air is used 
over and over again, should render it possible to 
obtain more power from a given size of cylinder. 
It will be understood, however, when it is re- 
membered that in such an engine, ceteris paribus, 
the back pressure bears a certain definite proportion 
to the total pressure, this proportion being dependent 
upon the limits of temperature; and that therefore 
the actual value of the available pressure depends 
directly upon the pressure initially existing in the 
machine, If, for instance, in one of two equal 
engines using the same weigh of working air the 
proportion just mentioned be .4, and the total pres- 
sure at a (Fig. 2), be 20 lb., then the available initial 
pressure will be 121b., while if in the other p a be 
2401b., then the available initial pressure will be 
144 Ib. 





(To be continued.) 


FOURSIDE WOOD-PLANING MACHINE. 

Ture wood-planing machine which we illustrate on page 
287 has several points of interest. It is without doubt the 
largest machine of the kind which has ever been produced, 
and is directed to an object which has hitherto been for 
many reasons considered impracticable, that is, to plane 
large pieces of lumber true and square, employing a con- 
tinuous or roller feed. 

This machine was constructed for the Pennsylvania Rail- 
way Company, to be employed in planing the framing of 
railway cars, and other large pieces such as are usually 
planed on machines having carriages, and is a part of the 
plant at the celebrated Altona shops, where the company 
have concentrated the greater share of the constructive 
plant required by their various lines. Much of the lumber 
employed at these works is from 40ft. to 60 ft. long, and 
it is evident that pieces of such length cannot be planed 
straight without involving a great waste of material. 
The conditions under which framing of most kinds is em- 
ployed are, however, such, that if it is square and parallel, 
long bends in the timber do no harm, as the pieces are drawn 
into position by the iron framing bolts. Mortises and 
tenons are seldom employed to bind work together, but 
only as a means of keeping the ends of framing in place. 

It is evident that two cutters acting on opposite sides of 
a piece will make it parallel, and that two other cutters 
acting on the remaining sides may make those parallel 
also, so that the section of a piece planed shall be equilateral, 
yet may not be square nor straight. 

If ali the cutters acted at one point, that is, if the top, 
bottom, and sides of a piece are all planed by cutters acting 
at one point of its length, the section will be square, but if 
the top and bottom cutters act at one place, and the side 
cutters at another, the piece being guided only by its sur- 
face may move and twist between the points of cutting, 
and will, unless flexible enough to be forced into position by 
guides or springs, have nearly the same section after plan- 
ing as before. 

We call attention to this principle in planing with a con- 
tinuous feed, because it led to the very compact arrange- 





ment seen in the machine being described. Every effort 
seems to have been made to bring the cutters all to one 
point, #0 as to secure a square section of the pieces planed. 
The top and bottom cutters are nearly opposite, as seen in 
the engraving, while the side cutters follow within a length 
of 9 in,, so that all sides of a piece are planed in this length. 

The capacity of the machine seems monstrous to those 
who have only to deal with European lumber. The top 
and bottom cylinders have three cutters each, and are 
20 in, long, the vertical cutters are 12 in. long, having also 
three knives, making in all 16 ft. of cutting edges carried on 
the four spindles, 

The machine receives and planes on four sides, pieces to 
20 in. wide and 12 in. thick, or an aggregate of 5 ft. 4in. 
in width of surface acted on at one time. The width of 
the belts employed in driving the cutters taken together 
is 28 in. The front feeding rollers are 12 in. diameter, two 
being carried in a pivoted frame raised and lowered by the 
handwheel «. The tangent gearing at the end of the 
lever a serves to raise or lower the feeding rolls, supplies 
pressure on the rollers by weights applied on a, and by 
means of a cross shaft connected with two racks, one of 
which is shown on the opposite side of the machine, keeps 
the top and bottom rollers parallel, 

A number of supporting stands and rollers are supplied 
at each end of the machine as the length of the pieces may 
require; these supports having no special features are 
omitted in the engraving. The machine, when completed, 
may be said to be 100 ft. long including lumber supports, 
and weighs 12 tons ; it was constructed by Messrs. Richards, 
London, and Kelly, engineers, Philadelphia. 





Brazriiayw Rattway Extenston—The Brazilian Minister 
of Agriculture and Public Works has invited tenders for the 
construction of an extension of the Bahia and San Francisco 
Railway to Casa Nova, on the San Francisco. The gauge 
adopted is to be 40 in., and the line is to be built according 
to the plans of Senor Oliveira Bulhoes. The cost of the 
extension is estimated at 4,000,000/., but this expenditure will 
be spread over a period of from ten or twelve years. 

Tue PRrotoneation ov Parawts.—In one of our articles on 
the Lord Chancellor's Patent Bil! we showed that although it 
was proposed to abolish prolongations, a patentee would very 
soon find out @ way to obtain an extension of his privileges, 
and would apply for a special Act of Parliament. In support 
of our view we in the fact that Parliament not 
been unwilling to rescusitate patents which had been allowed 
to lapse by reason of the non-payment of the progressive 
stamp duty. Such a Bill ie as a matter of fact now before 
Parliament. It is entitled, “ A Bill for rendering valid certain 
letters patent granted to Francis Gerard Prange and William 
Whitthread for improvements in the utilisation of come 
and it merely os — the agent of the ~<a < 
the company to whom the patent was assigned inadvertent 
enuiited te tan the duty, and “they humbly trust that pd 
their present difficulty and threatened loss arises solely from 
an inadvertence, and not from a wilful neglect or disobedi 
to law, that they may have the relief now humbly asked for,” 
that is, power to pay the Fe me stamp duty not- 
withstanding the expiration of the period within which the 
letters patent may be stamped. The Bill will most probably 
become law, and “ no questions asked,” as others of a similar 
kind havealready done. Seeing then that Parliament is will- 
ing to put forth ite mp to bring to life a dead patent, in- 
ventors will assuredly not find much difficulty in inducing 
that august assembly to prolong the existence of a living one. 
Parliamentary agents do not however work for nothing, and 
the inventor will no doubt learn with feelings of the liveliest 
satisfaction that apne gg se + a special Act of Parlia- 
ment will cost at the very least five times as much as an 
application to the Privy Council. 








Tue Siemens Furwace Aytictratep (?).—Some two years 
ago (EnGiIneeRineG, vol. xv., p. 109) we gave a drawing of 
the medical warming ap as, which the Prussian patent 
authorities decided to an anticipation of Dr. Siemens’ 
regenerator. A recent number of the American Gaslight 
Journal contains an article by Professor B. Silliman, who 
certainly ought be made a Patent Office examiner on the 
spot, in which he endeavours to show that the gas furnace 
was foreshowed in Dr. Hare's oxy-hydrogen blowpipe! 
“Properly considered,” says Silliman, “the fundamental 
principle which led Hare to the oxy-hydrogen blowpipe has 
also led Siemens, in our time, to the invention of pee 
rative gas furnace, by which, as Hare says in his ‘to 
avoid these evils,’ that is, the contact of solid fuel and the 
loss of heat consequent on its conversion into gas, it was 
thought desirable that means might be discovered of clothing 
the upper surface of any body which might be subjected to 
this species of operation with some burning matter, of which 
the heat might be equal to that of the incandescent carbon 
with which the lower surface might be in contact; or by 
whieh bodies might be exposed on solid supports to a tem- 
perature equal or superior to that of the porous ch 
uniting with oxygen. It soon occurred that these desiderata 
i tained by means of flame supported by the by. 
drogen and oxygen gases. In the Siemens furnace 
objects to be heated are sustained on a solid support in an 
i the oxygen of the atmosphere 
arriving by one inlet, and the combustible gases by another, 


and the two uniting in a true Hare's blo flame to do 
their work. The necessary contrivances for alteration of 
the flow of gas and air thro ive cellular 

a high of inventive 
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WOOL-CARDING MACHINERY. 


CONSTRUCTED BY THE SACHSISCHE MASCHINEN-FABRIK (FORMERLY BR. HARTMANN), CHEMNITZ, SAXONY. 
































We publish on this and the opposite page drawings 
of wool-carding machinery, manufactured by the 
Séchsische Maschinen-fabrik, of Chemnitz. This firm 
has devoted itself with much success to the perfecting 
of this class of machinery, and the engravings we 
have prepared show a selection of three machines, and 
their various attachments, all of the most recent form. 
Fig. 1—a scribbler—shows the first carder for 
opening the wool, and transforming it into a light 
mass, in which the fibres are laid parallel. This 
machine comprises a feeding apparatus, special rollers 
for preparing the wool, and an apparatus for laying 
the fibres. The feeding apparatus consists, as shown 
in the drawing, of a receiver A for containing the wool, 
of a mechanical device a B D for extracting it in small 
quantities, which fall into a cup C, mounted on a com- 
bination of levers c, 4, i, and being moved by the 
gearing gr, the cam ¢, and the lever u. So actuated, 
an inclined position is periodically given to C, when it 
is filled with wool, and this movement throws the wool 
at first upon an inclined fixed table, and afterwards 
upon an endless platform. By means of the feeding 
rollers F the wool is led into the machine. This mode 
of feeding is very efficient, and its delivery is quite 
regular, because the cup C receives a given quantity 
of wool in a given time, and any excess is rejected, 
and does not enter the machine. This regulation is 
effected by means of the weight of the wool itself, and 
by the counting wheels. The wool passes by the carry- 
ing cylinder to the drum, which revolves in connexion 
with five pairs of workers H, and cleaners I. 

The large roller K raises the wool a little, so that 
the comb L may receive all the wool from the drum. 
The vibrating comb, worked by the lever and connect- 
ing rod O, separates the wool, and forms it into a 
light fleece, and it then passes off by the roller, shown 
in the engraving upon machine Fig. 2. This machine 
is fitted with a so-called “‘ diagonal” feeding apparatus. 
It contains a guide moved by means of an endless band 
‘running over the pulleys mn. Over the belt is a bar 
c, on which is mounted, free to slide, an arm d, the 
lower part of which is formed with a slot. To 
the band is attached a small finger which passes through 
the slot, and gives motion to the arm 4, and at the bottom 
of this is placed a bracket carrying the gauge « and the 
double elliptical ring 6. The band of fleece is led through a 
and 64 on the endless table. As will be seen from Fig. 3 
this apparatus is placed diagonally with regard to the end- 
less table, and the reciprocal movement insures the band of 
wool being placed also diagonally on the feed table, and it 
does not enter into the machine in the direction of the length 
of the fibre, but at an angle to it. By this means the amount 
of separation of the fibres can be increased, and their position 
with regard to each other equalised. The drum in this ma- 
chine is also connected with five pairs of working rollers 
and cleaners w z, with a cylinder and doffer P. The 
oscillating comb ¢ separates the fibres of the wool, and forms 
a fleece ready to be fed upon the third machine, Fig. 4. 

This carding engine takes the wool from the previous ma- 
chine upon the endless table E. The drum works also in 
connexion with five pairs of small rollers, and the large 
cylinder y lifts the wool from the drum to the doffer, while 
the oscillating comb (driven by a pulley a and eccentric c 
on the shaft 4) separates the wool from the doffer, and the 
dividing apparatus cuts the fleece into thirty cardings, 





“w/ 


which are compressed and rolled by means of three cylinders, 
which are driven by the eccentrics 7, h, i, &, and. The 
both sides of the doffer are taken off by 
means of the small combs. This continuous carding engine 
is supplied with the cleaning cylinders R R for clearing the 
drum. The whole of the machines are commendable for 
the simplicity of their arrangements, and the solidity of their 
work. 


fibres remaining on 


ON THE “ BESSEMER” STEAMSHIIP.* 
By E. J. Rexp, C.B., M.P., Vice-President. 

My Lorp asp Gentiemex,—I am extremely obliged to 
the meeting for accepting the arrangement with regard to 
my stating what | had intended to have embodied in a paper. 
I fully intended to have read a paper up n the present 
eeeasion; but for the reason which your lordship has stated, 
I have been unable to find time to prepare it. 

The Bessemer steamship was designed for a special pur- 
pose, aa is pretty well known, and the designing of her 
involved some very interesting and novel problems in — 
building ; the chief of which is the object for which ¢ 
vessel was designed, to support a saloon which was to be 
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made unsusceptible to transverse oscillation, by the 
application to it of machinery. I may say that Mr. 
Bessemer's idea was, and is, to apply his machinery not 
only to the transverse motion of the saloon or cabin, but 
also to the longitudinal oscillation. But as this vess-l 
was intended only for Channel service, and as it was to 
be a large vessel, performing the service in comparatively 
small waves, it was thought desirable by Mr. pram 4 
as well as by his friends, that he should limit the first 
application of his system to the correction of transverse 
oscillation; and, therefore, the problem was, in this 
case, to design a vessel which should have a very light 
draught of water for so large a ship, which should be 
double-ended, so as to go in and out of the narrow 
harbours of the Continent without the necessity of 
turning round; which should be fast; and which 
should, at the same time, have in the centre of her 
space about 86 ft. long, which would be entirely free 
from everything but the Bessemer saloon and its 
appliances. The firet effect of this was to drive the 
machinery of the ship—which in high-powered vessele, 
at any rate, is usually near the centre of the vessel— 
quite away from the centre, so that the engines or boilers 
could not be placed within 43 ft. of the midship section 
of the vessel. This necessity raised the question as to 
what would be the best application of the propulsive 
power. 

It will be obvious to this meeting that it was quite 
out of the question to consider that either one or two 
engines, in a vessel capable of entering the shallow 
harbours of the Continent, would be able to deliver 
sufficient steam power to drive her at the large speed 
required—which speed, I may state, was to be Riity 
equal, at least, to that of any of the vessels now per- 
forming the service—the idea of Mr. Bessemer and his 
coadjutors being that she should be somewhat faster, 
certainly not slower, than any of the existing vessels. 
We naturally were driven to the consideration of the 
application of the steam power to two pointe, and from 
two sets of engines, instead of one; and there was the 
responsibility of saying whether this arrangement, in 
which the paddle-wheels are placed more than 100 ft 
apart, would be effectual. And I must say, that tie 
general impression—and the very general impressi 1 

~was, that it would not be successful, and that ti» 
second engine and its psddie-wheels would be of com- 

paratively little value; but I doubt whether that opinion 
was ever shared in by the thoughtful members of this Insti 
tution. If you consider that the whole of the revolutions of 
a paddle engine, when a ship is going at an enormously high 
speed, are employed in producing that speed from moment 
to moment, it is very natural that you should draw the in- 
ference to which I have referred ; but when you thiok for a 
moment, you will see that an ordinary fast paddle steamer, 
with her engines making probably 35 revolutions, and going 
at some 15 or 16 knots, really bas those engines making over 
30 revolutions for the one single object of keeping up with 
the vessel, rather than propelling Ser; by which I mean, 
that if you were suddenly to remove the engine power and 
the die-wheels, the ship would still go for a certain short 
period of time at nearly the continuous speed which it was 
maintaining before the power was so removed. What the 
engine does from moment to moment is to prevent the de- 
radation of speed and to keep it up to a uniform strength. 
t is the few last turns of the wheel which do the propulsive 
part, by far the larger number of times being required for the 
purpose of keeping the wheel at the pace of the vessel with- 
out exerting any propelling effect at all; because if the wheei 
went slower than the vessel it is obvious that it would be a 
resistance to her progress, and to avoid that you are obli 
to turn the wheels at a considerable velocity, and the i- 
tional revolutions made to keep up with the speed are very 
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few. And therefore I thought if you placed « second wheel | under water; but at that moment the pitching motion of | partial bulkheads; and, in the last place, we plated her 
the Bessemer was almost si]. When you stood upon the | inside, so as to form the side of the vessel into, as it were, a 


at some distance from the first, the disadvantage it would be | 


under would be thus obviated, chiefly having relation to those | end of the upper deck and looked down on the low part, it is 


double girder on each side. Of course, it was a difficult and 


last few revolutions, and not to all the early number of revo- | fair to say it was as often out of sight as in sight, the sea | unpleasant thing, from a naval architect's point of view, to 


lutions réquired for merely keeping up with the ship; and | completely covered it, and all the indacements for the ship | leave a hole in the up 


deck of your ship, 70 ft. long, and 


I went so far as to predict with some confidence that there | to rise and fall seemed to have disappeared, or nearly all.| within 14 ft. or 15 ft. of the whole width of your ship; but 
would not in fact be found a greater difference in the revolu- | I should not like to exaggerate this. You will yourselves have | certainly I considered that there was nothing in the problem 
aa opportunity of judging whether there is any exaggeration | that could not be encountered, and I believe the strength of 


tions of the two sets of engines when both were performing 
equally efficient services, than about four or five. Of course 
I quite admit that there was much speculation in that view, 


bat that was the conclusion to which, after much considera- | saloon was of the slightest possible kind, and, theretore, that | fessional men w 
is particularly satisfactory with regard to this vessel. I may | 


tion, I for ome came. 

Perhaps this is the moment to say, my Jord, that we hare 
had the ship out three times on considerable runs, and when 
both engines were doing their best the difference between the 
revolutions of the engines does not exceed tw The after 
engine certainly exerts ite power, avd, therefore, it must 
deliver its power with only two revolutions more than the | 
foremost wheel. I might mention that I believe this ar- | 


rangement of paddle-wheels is not new, but I think it has} 
been adopted on former ceeasions in |igh'-draught steamers. 
I cannot advert to particular instances, but 1 well remember 
my friend Mr. Penn, the eminent marine engineer, once | 
teiling me he was about making double eogines of that kind 
for the purpose of pr ypelling ight-dravght vessels on some 


of the American rivers. 

Mr. John Scott Russell: And on the Danube 

Mr. E. J. Reed: Yes, and on the Danube. The con- 
sequence is, as far as this point goes, it is not very my 
except to us, end it certainly was novel to me at the time. 
I am glad to say that Mr. Bessemer bas, in my opinion, 
established the fact that when the necessity arises you can 
apply the propulsive force in two parts by two totally in- 
dependent engines with separate paddle-wheels. Of course 
the further quertion remains how near together you could | 
bring thoee wheels without great lows, and upen that point | 


it is impossible to speak with confidence. All I ean say is 
hat if you look at the water, as the Be«semer is gcing at 
high speed, between the first and second wheels, although 
there as a good deal of boil and motion it does seem to be | 
certainly approximately at rest and to oppose the revolutions | 
the second engine, whieh is what you want. I think that 
all doubts as to the efficiency of the arrangement will dis- | 


appear from every practical mind when they once see the 
ship in operation, and witness the relative velocities of the 
two whee's and the state of the water between them. 

Mr. J. Seott Russell: How far apart could they be got ? 

Mr. E. J. Reed: The wheels of the Bessemer are somewhat 
over 100 ft 

Mr. J. Seott Russell: Could they go further with advan- 
tage or disadvantage ? 

Mr. E. J. Reed: They were placed where they are simply 
by the consideration that we had to leave a certain length in 
the centre of the vessel for Mr. Bessemer. The object of 
leaving that length was to enable Mr. Bessemer to plant bis 
saloon on that part of the vessel which was subject to the 
least cecillation in a longitudinal sense; and I must say, 
when the Bessemer saloon was quite at rest, and the ma- 
chinery of it was not in action, and when the ship was in a 
considerable sea which we experienced, the small extent to 
which you feel the pitching motion of the ship is very slight 
indeed; but I must say that that is largely due to the reason 
that the ship does not pitch much. 

This brings me to another point, which I will mention here 
because it is peculiar to Mr. Bessemer. It was adopted in 
the ship by bis wish, and represents a view of his own, and 
that is the adoption of the low ends. Mr. Bessemer having 
consented to forego the attempt to control the cabin by 
power, both in its longitudinal and transverse oscillations, 
was naturally desirous of reducing the pitching motion as 
much as possible. I doubt whether he was so desirous of 
reducing the roiling motion; because I think that Mr. 
Bessemer's saloon and appliances would have exhibited 
themselves with much greater advantage in a badly rol- 
ling ship; because it is so much easier by his appliances 
to take a large roll out of a vessel, than to follow all the 
delicate movements of a vessel that roils but little. But 
in a longitudinal sense he was most anxious to bave the 
ship very steady, and his idea was that if you made the ends 
low, #0 that as soon as she got into any kind of sea it would 
roll over them, that the causes which induce ships to rise and 
fall and pitch would be eliminated to a large degree. I must 
say that I, for one, do not like these low ends for ships. 1 | 
do not like them because they are very bad things from a | 
sailor's point of view. It is extremely unpleasant to have 
all your capstans, and anchors and cables where they are so 
much out of sight, and naturally the objection may be taken 
that at the time when you most want to use your anchors 





and cables—in a gale of wind, you will have great difficulty | 
in doing so. Even in the case of the Bessemer herself—which | 
is far too large a vessel to enter the inner barbour at Dover | 
where other vessels retreat when there is bad weather, until | 
it has passed over—it would be necessary for her to use her 
anchors and cables, and no doubt there will be at times some 
inconvenience in tbat respect. I need hardly say that we 
have taken the greatest pains to get rid of those difficulties, 
and the capstans are fitted with hydraulic power, and al! the 
srrangements are as simple as they could made. At the | 
same time it is proper to say, that whatever differences of 
opinion may exist, from a sailor's point of view, as to the 
ebaracter of those low ends, tlat in this ship, in co-operation 
with other causes possibly, they certainly are most successful. 
For my part, I never expected to live to see a ship of the 
size of this ship perform in heavy seas, the same as I have 
seen the Bessemer perform on the voyrge from the Humter 
to the Thames. 

Upon the morning of the dey that succeeded the night of 
our departure we still had a very heavy sea, and mary ships 
preed (6 —mode rn steamers— with that peculiar combination 
0° ptehirg and rolling, and rising and falling, which is so 
Vry unpleasant even to look at. | may say that the sea 
was rough enough to induce large vessels to lift their fore- 
feet quite out of the water, and to plunge their forecastles 





in what I say, but my impression on that trip was quite | the ship, structurally, is 


rfectly satisfactory. It has re. 


borne out by other persons on board. The pitching of the! ceived the ene yom of Lloyd's surveyors and all the pro- 


say that we were dealing on that occasion with seas of a 


| 


o have inspected it. 
The only thing remaining to be said with regard to the 
structure, is that there are eight bulkheads in the vessel. It 


class for which this vessel was not intended, and I should | was essential, as I have stated, that this vessel should be 
not have been at all surprised to find the Bessemer knock | double-ended—both ends alike—that both ends should be 
about with considerable violence (as she is a comparatively | bows, and that both ends should be sterns, and it was neces- 


ight-draught ship for her size) poised on the suriace water 
olf a great wave. 


sary to have a rudder at each end. Mansy members of this 
Institution know how much trouble has been given by bow 


Perbaps in this connexion I ought to mention the rolling, | radders in double-ended vessels. I am strongly of opinion 


| and dispose of that before I speak of other points. A ship, | that most of those troubles have arisen from persons taking 


as naval architects know, will design herself when you have | the rudder, as it were, out of the ship; by which I mean, 
certain things given; and in this case there was very little | supposing that to be the bow of the vessel, they have too 
scope for the designer to carry out his plans in such a manner | often, as I think, treated that piece of her as a rudder, and 


as to greatly interfere with, or modify the rolling motion ; | 
land therefore, having given as much attention to that bead | 


as I could give, considering the plans of the vessel,, I turned 
to the instructions of my friend Mr. Froude with reference 
to bilge keels, and the facts he bas developed. I thought it 
desirable to give this veesel at any rate bilge keels ot con- 
siderable depth, and the Bessemer has bilge keels of 2 ft. 6 in. 
in depth, and of considerable length. They are low down, 
and are put #0 as to interfere, ‘or be interfered with, as little 
as possible by the paddie-wheels, but they run throughout 
the space between the paddle-wheels. It must have been 
obvious to every person on board that the rolling of that vessel 
is largely moditied and reduced by the existence of those bilge 
keels. She does not roll with that uniformity of lounging 


| motion from side to side which is common in shipe at sea. 


W hen she is obliged to roll from the action of a wave, or a 
succession of waves, you can almost fee! that the bilge keels 
are taking the roll out of her, and you see her almost within 
two or three oscillations of a considerable roll, quite stead ying 
berself, and occasionally in the midst of great waves which 
are rolling other ships systematically, you will see her steady- 
ing herself in a remarkable degree. I think it would be wrong 
to dwell any more on this point, because the nature of it is 
understood by the Institution. 

It will be seen that this vessel, from the peculiar con- 
formation which I have described at the ends, has introduced 
this question of a structural nature, namely, W hat is to be the 
top ot the ship in which we are to place our strength? There 
was no doubt about the bottom of the ship. That is a very 
broad flat girder, and we only thought it necessary to rein- 
force the natural strength of the bottom by doubling the flat 
keel plate, which is unusual in merchant vessels as you know, 
and building the ship with her chief strength in a longi- 
tudinal direction. There ate three longitudinals, as will be 
seen, on each side, and so far there is no question about the 
strength of the bottom of the vessel. But it was a serious 
question how to deal with the top of the girder. What has 
been done is this. In passing fromthe upper deck to, the 
low ends, we have adopted a somewhat novel device, because 
we have continued the stringer and outer sheer strake down 
in the form of a great angle iron or half girder. We brought 
it down and allowed both the stringer and the sheer strake to 
lose themselves in the plating ot the side and the deck, 
curving the side in the lower part. 

1 could easily explain, my lord, to the gentlemen present 
the various details of this arrangement. Of course it was 
very necessary to give proper support and connexion to that 
girder, but I think it unnecessary to do'so as it will be de- 
scribed in the paper. I think it will be seen that by treating 
the upper-deck stringer and sheer strakes as the top of the 
girder, and by bringing down the outer sheer strake and 
stringer to lay hold of the low ends, we contribute all that it is 
possible to do towards the support of this part of the vessel, 
both as regards its tendency to fall and to rise, this bein 
formed so as to act asa strut as well as to give tensile strength 
to the arrangement. Great pains were taken in developing 
that plan to the fullest extent, and I believe it has resulted 
satisfactorily. But that is only how the top of the girder is 
connected between the two decks. The strength that we de- 
pend upon for the top of the girder amidships we gain in the 
usual way, by putting a very broad and strong stringer plate 
6 ft. wide. We have teken great pains to support it by 
partial bulkheads and partial beams, and everything has been 
done to enable that to act efficiently both in tension and in 
compression. I am inclined to think that by this arrange- 
ment the Bessemer is unusually strong, instead of being as 
she might have been by the neglect of those considerations, 
very weak. 

ben, the next point I will mention, in order to finish the 
structural observations, is, that the framing is similarly 
arranged to that of the Inconstant and some other vessels. 
There are deep frames, 6 ft. apart, and shallow frames, made 
of a couple of angle irons, at intervals of 2 ft. In the 
wake of the engines the deep frames are 4 ft. apart 
and then we have one of these » vo frames between each, 


| floor. In the other parts of the vessel, where the deep frames 


are 6 {t. apart, we have two of these shallow frames between ; 
so that, in point of fact, she has a frame at every 2 ft. 
Having deep frames at somewhat greater distances, with 
the intermediate supports of these shallow frames, seems 
to me a better means of getting the proper transverse 
strength for the hull, with the least weight of material, 
than by having all the frames alike, as usual. In ad- 
dition to these frames in the wake of the saloon, which is a 
long space, as you will observe, with nothing going across 
at all, 16 was necessary to give great support to that part of 
the vessel ; and that we accomplished in this way—tirst of all, 
we took care to bulkhead the ship well at both ends; and 
then, as | said, we took great care to stiffen the stringers ; 
and, in the third place, we put in plenty of these stiffening 


j 





made the rudder surfaces to conform to the water-lines of 
the vessel. If that is done, it is perfectly obvious that the 
ship must have a good deal of helm given to her before the 
rudder eomes into play at all asa steering instrument. In 
the Bessemer we decided not to have that arrangement, but 
the one which I will now state to you. First, to end the 
water lines of the ship proper at the rudder spindle, and treat 
the rudder just as an code rudder running beyond it, 
and then to put a stem or stevn-post outside that. The 
water lines below all end at this poimt, and the rudder is 
nearly a plane. Above that it was of course necessary to have 
some increase of espace to allow the tiller to work; and there- 
fore the upper lines are of a fuller kind, so that in point of 
fact, the lower water lines of the ship all end at the rudder- 
post as a stem, and the upper lines terminate at the ends of 
the vessel, and the result is that the rudder is nearly a plane 
of the usual kind. The ship was intended to be of light 
draught. Her intended draught was to be something less 
than 8 ft. Naturally, therefore, it was necessary to give great 
longitudinal surface to the rudders, and that has been done, 
of course in order to get the surface requisite for steering such 
a vessel. 

I must say the only anxiety or doubt I have ever had 
about the performance of such a vessel has been with re- 
ference to ber steering, because, the vessel beiog of such 
light draught, it must of necessity happen, or one would 
suppose it might happen, that in a very heavy sea the rudder 
would be frequently out of the water. I gave very serious 
consideration to that question in the first instance. I con- 
sidered whether we should not introduce a second rudder going 
down into deeper water when the vessel was not in shallow 
water; but after making many calculations, and much con- 
sidering the subject, I came to the conclusion that the simpler 
course was the best course, and that what we should do 
would be to make the rudder as I have described, and to give 
it an enormously strong spindle and rudder-head, and pro- 
vide abundant steering power, so that when the rudder was 
struck by the sea, after being abandoned by the wave, there 
should be ample strength to resist all such blows. I thought 
if that were the case, the occasional abandonment of it would 
not resuit in any practical disadvantage, and up to this time 
there has been no indication of the kind. As far as 1 can 
judge, the Bessemer seems to steer extremely well. 

I may mention that the whole of the steering gear and 
capstan work, and many other things in the ship, are done 
by hydraulic power, which has been supplied as far as the 
ship's fittings are concerned, by Messrs. de Edinburgh, 
and the facility with which this large vessel is steered by a 
small tiller which requires hardly any force to move it, is 
very admirable and very remarkable. The question then 
arose with reference to this steering arrangement, whether it 
was necessary to treat the ship in all respects as a double bow 
and double stern vessel? We decided on making some ex- 
ceptions to that. For instance, we decided on not fitting 
spare steering appliances to both rudders. We thought that 
no circumstances could arise in which in the event of an 
accident to one rudder the other end could not be used as a 
bow, and we were not desirous to encumber the vessel with 
unnecessary elements. 

I shall be eo to mention something about the speed 
of the ship, and I can hardly do that without referring to the 
weight of the vessel and the draught of water. As I have 
stated, al! our calculations were based upon the assumption 
that the ship would draw something between 7 ft. 6 in. and 
8 ft.—we have made it 7 ft. 6in. draught. Of course the In- 
stitution will see that there are many novel things in this 
vessel and in connexion with Mr. Bessemer’s machinery, and 
the desire has been to make it so ample and commanding 
and efficient in every way that a great deal of unforeseen 
weight has crept in in various ways. 

Just for the interest of the meeting, and by way of illustra- 
tion of the manner in which it has crept in, and in order to 
show you that it was all, or nearly all, due to the precautions 
of Mr. Bessemer and the exercise of that fertile genius which 
he is known to possess, I may mention that instead of lock- 
ing the saloon, in the event of the necessity of locki it 
arising, by some simple arrangement of blocks or ropes, Mr. 
Bessemer has introduced an extremely beautiful set of ma- 
chinery which lays hold of a dependent lever from the bottom 
of the frame and in the sweetest manner possible forces the 
saloon back into the upright position and locks it there with 
hydraulic power. It is a very beautiful contrivance, and 
very efficient. I need not say that it involves more weight 

the lashing the saloon with a rope or fastening it with 
blocks ; and so in many other ways. 

Then, again, the proprietors of the Bessemer ship have 
thought it desirable to work a great deal more of the fittings 
by hydraulic power than was originally contemplated, in 
order to add to the ship’s efficiency. Tuscng other things 
large hydraulic cranes have been introduced, and in this, and 
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owing to some excessive weight in the engines, and a very 
slight excess indeed in the ship, there has been an accumula- 
tion of weight which causes a draught of 8 ft. 6 in., which is 
about the draught of the vessel at present. I mention this 
because it affects the question of speed, as the meeting will 
see, in three ways. In the first place, all the extra immer- 
sion is the immersion of the tel eae portion, and there- 
fore, the resistance of the vessel is increased ina much larger 
proportion than is due to the mere depth, because if it was 
the immersion of the finer lines below it would not have 
mattered so much. In the next place, the centres of the 
paddle-wheels are lowered in some degree, and this makes the 
engines work at some disadvantage with regard to the angle 
of the impingement of the floats on the water. It has 
rendered necessary some reduction in'the paddle floats. 

I mention these things frankly, because there is nothing in 
this vessel that needs any kind of concealment; in fact, the 
object has been throughout, to get the public interest excited 
in the vessel, and to cause them to know as much as possible 
about her. It will affect the in some degree; but I 
may say, that anticipating in a and novel undertaki 
of this kind—in which several persons were to be isteeneted 
in addition to the designer of the vessel, where his control 
would be limited—there would pm alterations, we took 
the precaution of increasing our displacement in the layi 
off, ae some margin, or I am afraid she would aa 
been still deeper. We = took the precaution—which was 
a proper one, and is a satisfactory one at present—of putti 
nt nee enough to have driven her, at her original c t, i 
believe, over 20 miles an hour. ore, we have a high 
speed to have something taken from. I cannot quite say, 
from the causes I have mentioned, exactly what speed we 
should anticipate—especially as up to the present time— 
owing to various causes, chiefly the difficulty of getting the 
revolutions, with the extra immersion of the wheels, the 
engines have not mers their full power; and also from 
some little heating of the bearings, which i i 
new engines. In fact, the ship only been under steam 
three times, and a little more experience is required before 
she can be driven at her utmost speed. 

Mr. J. Scott Russell: You have not mentioned the actual 


Mr. E. J. Reed: She has actually steamed at 16 knots; 
but, as I say, we have not the full power and have 
not yet ¢ a proper trial of her speed. She attained that 
speed the other day on the run round from the Humber to 
the Thames at the last part, but I need not say to the gentle- 
men present that it is quite impossible to state what the 
ultimate will be until you put the ship on her trial 
under all the cireumstances of a trial trip, which we have not 
done. On our trip the other day the pilot told us, by his 
running from the land, that we were steaming at that speed ; 
but I must say that we have no guarantee beyond the pilot's 
account, who judged from the lights and the land that we 
passed. It may have been a little exaggerated, but I must 
say that I see no reason whatever to doubt that the speed of 
the ship will be very high, at any rate I hope considerably in 
excess of the existing vessels, and then that object which was 
the primary one will have been accomplished. 


The Chairman: How long will this vessel be in crossing 
the Channel ? 

Mr. E. J. Reed: 1 hope, my lord, very little in excess of 
the hour—perhaps a Nethe lenges —netedihatanding the extra 
draught. AsI stated at the outset the object has not been 
so much to attain a particular speed, as to obtain a high and 
surpassing speed, and the proprietors of the ship have much 
preferred to allow Mr. B and th Ives to embody 
in this ship all the improvements and views he bad, in order 
to test the great prineiples which the ship is built to decide, 
than to A. we strictly to the original elements of the 





gn. 

My lord, as I stated, there are other points of interest in 
connexion with the Bessemer, but I think, after the long 
time I have trespassed on the meeting, I should not go into 
them. With regard to the saloon, | was not going to say 
anything, for the simple reason that it is entirely the con- 
struction of Mr. Bessemer, and he is the person in whose 
hands the whole responsibility of it lies; but Mr. Bessemer, 
I am grieved to say, bas just telegraphed me to state that he 
is suffering from bronchitis, or otherwise he would have had 
much pleasure in appearing here to-day, and speaking on 
the subject. In his absence, I would just make a few remarks 
with regard to it, although I really do not know what to say, 
except that it is a very large and handsome room, supported 
on longitudinal pivots and moved by hydraulic power. It 
may be of interest to mention the manner in which the power 
is applied :—We placed the pivot of the saloon at what we 
considered the best height, and the whole structure stands 
upon a framework, of which the basis is formed of deep plate 
beams. These beams look large, and they are large and 
heavy, and I have no doubt myeelf that if Mr. Bessemer had 
been building this for the land instead of the sea, he would 
have had them larger and heavier still, because he would 
have preferred to have had a considerable counterpoise of 
weight below. His machinery is so powerful that it is more 
inconvenient to deal with small forces by means of it than 
large. The power is actually applied at the ends of the two 
principal beams near the centre. There are four pivots, one 
near each end, and two in the middie. The whole of the 
machinery is well described and illustrated in Emoiyeer- 
Is@ of March 19th, in which great pains have been taken to 
make known to the members of the Institution the details of 
the whole affair. 

There are one or two other points of interest which I ought 
to mention, because they are the points of contact between 
the ship and the saloon. The way in which this contact has 
teen made in a very simple one. This is merely an india- 
rubber lip or flange lying against the saloon, with a drain 
pipe fitted below, with some little declivity, so as to 
into the bilges any water that may come h. The im- 


That has been the principal object in this arrangement. 
Another point of interest is this. hen stand upon the 
bridge deck of the vessel the saloon oscillates close to you, 
and it had to be considered how that should be dealt with, 
because the top of this saloon when the ship is rolling heavily 
would form with the bridge deck an immense pair of scissors 
which would operate unpleasantly upon the limbs and pro- 
perty of the passengers if it were not prevented. The manner 
in which that has been dealt with is this. A circle has been 
swept from the centre of the pivot of the saloon to the neces- 
sary height and « coaming put upon the saloon and another 
je aa the deck, so that the tops of those two coamings are 
ways coincident in whatever position the saloon may be. 
As far as the rails are concerned they are kept at a distance 
apart, so that people must wantonly get between them in 
order to be injured. 
_ Atsea, when the saloon is worked, if it ever isto be worked 
in a heavy sea—that is to say, if the ship can ever be made 
to roll very greatly—to the passengers upon the roof of the 
saloon the appearance will most peculiar. Indeed, that 
is what we saw the other day; because you stand upon the 
saloon, and see the boxes and the whol: sides of the 
ship going up down, while you are standing among 
them, looking on. My own feeling is, that it is extremely 
likely that one of the applications of this principle—which | 
believe will be perfectly successful in every point of view—will 
a gegen ae cabins. I think + will be an advan- 
in sea-going ships not to attempt to have a promenade 
deck on the top the saloon at all; but in this veseel it is a 
most desirable thing, because a promenade is required for the 
traffic between the two countries. There are gallant and 
distinguished gentlemen here, who have seen the ship, and 
they can express their opinion upon her from that point of 
view. I must say in the early days, 1 often heard it said 
that some persons — the ship would be fairly suc- 
cessful, but that they did not believe in the success of Mr. 
Bessemer’s saloon. My own belief has always been quite the 


contrary. 

I believe that Mr. Bessemer has yet to find out the best means 
of inducing the eye and hand of the operator to follow the mo- 
tion of the ship and some other motions of that sort, but that 
the saloon machinery has the power to control the saloon and 
to move it about as may be necessary, or keep it from being 
moved about by the ship, which is the main point, there can 
be no sortof doubt. 1 most earnestly and quite believe 
that ina short time this ship will be performing the Channel 
service with only one disadvantage, and that disadvaotage 
- ieee mAh “willbe rie Pe po te - 
80 ste t everybody wi ing why a was 
wonlenlg ankom the other hand, | think Mr. Bessemer is 
placed in an unfortunate position, because, as I said in the 
early part; with a heavy rolling ship, he could have applied 
his invention with success so much more readily; but with 
a ship rolling but little, and steadying herself in the curious 
manner which I have described between the rolls, it is 
extremely puzzling to the operator; as I have said before, 
however, I believe it will be a perfect success. 


We are compelled from want of space to defer the publi- 
cation of the report of the discussion on Mr. Reed’s paper 
until next week. 


NOTES FROM THE SOUTH-WEST. 

The Welsh Coal War.—Recent information would appear to 
indicate that an interference of Mr. Henry Thomas in the 
present disastrous capital and labour conflict can be productive 
of no substantial good. A meeting of coalowners, which it had 
been alleged would ge at Cardiff, ou Tuesday, does not 
appear to have come off. It is affirmed that the idea of a 
comparative absence of suffering, suggested by a recent state- 
ment of Mr. Frank James, to the effect that there were no 
colliers on the relief list, is not exactly correct. It appears that 
370 colliers were some time back struck off the relief list, and 
great and increasing distress is said to prevail accordingly. 
Summonses were granted by the Merthyr magistrates against 
twelve persons for alleged intimidation at Dowlais. With re- 
gard to a strike in the Pembrokeshire coalfield, a correspondent 
states that the men show no inclination to give way, and 
there is every probability of the strike being indefinitely pro- 
tracted. 

Lydney and Wigpool Iron Ore Company.—Speaking at the 
annual meeting of this company, Mr. James Bird alluded at 
some length to the unfortunate state of the iron trade in South 
Wales at the present time. He also observed that a knowledge 
of the vicissitudes, which all undertakings had at times to pass 
through, led him to restrain a hasty impulse, and to hope that 
in the case of that company success might be begotten of failure. 
The Spanish ore trade had turned out a very discouraging in- 
vestment, and it was possible that eapital would shun further 
outlay abroad, and be attracted to inland sources of supply. 
The Ledasy and Wigpool ores would then, as a consequence, 
be found to deserve more attention. The chairman also observed 
that there was much to be said in favour of Lydney as a place 
for the manufacture of pig iron, and some well competent to 
form an opinion considered that furnaces should be erected at 
Wigpool. 

Coal at Cardiff—The shipments of coal from Cardiff in 
March amounted to 155,727 tons. In this total the shipments 
to Barcelona figured for 10,803 tons, and those to St. Nazaire for 
18,001 tons. The exports of coal coastwise from Cardiff in 
March were 42,144 tons. 


The Forest of Dean.—The resolution passed by the union 
delegates of the Forest of Dean, recommending the acceptance 
by the men of a 5 per cent. reduction has been more or less 
favourably received by the masters. A difficulty, however, 





exists as to @ proposed proportiona‘e reduction in the selling 


price of coal. 
Iron at Cardiff—The exports of iron from Cardiff in March 


Welsh Transatlantic Steamers.—Thbe manager of the Trans- 
atlantic Steamship Company writes that there is no truth in a 
statement that the pi vessels Pembroke and Gamorgan are 
for sale, and that the projected continuous line from’Cardiff to 
New York has been abandoned. 


Patent Fuel at Cardiff.—The exports of patent fuel from 
Cardiff in March amounted to 12, tons. In this total the 
exports to Constan figured for 1100 tons; those to Hong 
Song. fe LENO tons those to Madras, for 2326 tons; those to 
Rio de Janeiro, for 1509 tons, &c. 

Employment for Colliers in Recei; Parish Reli¢f.— 
An extraordinary meeting of the meat salt South Wales and 
Monmouthshire has beeo held at Newport, at which it was re- 
solved to open certain ironworks and collieries in strike districts, 
to giveemployment to colliers now in receipt of parish relief to 
the extent only for which they receive such relief. The tickets 
for 10s. or more will be given by the guardians, which the 
collier takes to the colliery. He cuts coal for the amount, and 
then on leaving receives the money from the colliery manager. 
The rate of wages paid to be that paid in 1870. 


Lundy Island.—The Newport Harbour Commissioners at 
their monthly meeting on Friday, resolved to petition the House 
of Commons in favour of the formation of a harbour of refu 
at Lundy Island. It was stated that the subject is to be brought 
forward in the House by Mr. Monk, M.P., for Gloucester. 


The Ebbw Vale Works.—Unfavourable jatelligence reaches 
us from Ebbw Vale. The iron works there will, it is said, i: a 
short time be closed, in consequence of the exhaustion of orders, 
and the refusal of the men to accept such a reduction as would 
enable further orders to be obtained. 





NOTES FROM THE NORTH. 
Gtiaseow, Wednesday. 

Glasgow Pig-Iron Market.—The pig iron warrant merket 
was very quiet last Thursday, with nothing dving in the 
forenoon, and the closing price nominally 71s. 3d. The after- 
noon market closed with buyers at 71s., and sellers at 71s. 3d. 
Friday's market was also flat. A moderate business, however, 
was done at 70s. 9d. to 70s, Sd. cash, and 70s. to 69s. Od. « 
month fixed, during the forenoon, closing sellers 7s. 8d., 
buyers 70s. prompt cash. Langloan No. 1 was reduced in 
price 2s. per ton, but there was no other new feature to re- 

rt, and the general tone of the market was dull. On 

onday the warrant market was dull and flat. Business 
was done during the forencen at 70s. and 60». Od. cash, and 
69s. 9d. twelve days fixed, closing buyers 69s. Od. cash, 
seliers 70s. Business was done in the afternoon at a reduc. 
tion of 3d. per ton, and the price of No. 1 Shotts was announced 
2s. Gd. lower. Hardly any business was done yesterday fore- 
noon, and the tendency of prices was decidediy lower. There 
was a marked degree of flatness again this morning, with 
no signs or prospects of animation. Business was done 
during the forenoon at 68s, 9d. cash, but the close was rather 
better, buyers offering 68s. 10}d. No business was reported 
in the afternoon, and prices were nominally 68s, 9d. buyers, 
and 69s. sellers. Makers’ _ were again reduced to-day, 
Coltness No. 1, 2s. 6d.; No. 3, ls.; Gartsherrie, Eglinton, 
and Clyde 2s. all round; Langloan, No. 1, 2s.; No. 3, ls. 
The following were the official quotations yesterday, but, of 
course, they are now subject to the correction just men- 


No.1. No. 3. 
ad. ad. 





G.m.b , at Glasgow oe wo 716 726 7071 
Gartsherrie ,, «+ see ese 800 7566 
Coltnese oe ose ove 620 730 
Summerlee ,  «. ove eco 800 7390 
Langloan ap Ns ove ove 800 730 
Carnbroe ee) ove 760 710 
Monkiand ” one - 729 710 
Clyde wt te oo ee 746 710 
Govan, at Broomiela eee oe 726 710 
Calder, at Port Dundas ... pa 600 730 
Gilengarnock, at Ardrossan ooo 780 710 
Eglinton ” ove 710 690 
Dalmellington ,, ose 700 696 
Carron, at Grang th, selected ool 
Shotts, at Leith 1. es 800 730 
Kinneill, at Bo'ness bos 750 696 


(The above all deliverable alongside). 
Bariron = ss = ove eee wes OH «0 
Nail rods... ove ose ». 9L 10 

Last week's shipments amounted to 11,180 tons, as against 
10,238 tons in the corresponding week of last year. 


Miners’ Wages.—At a meeting of the coalmasters of the 
Baillieston district, held in Glasgow to-day, it was unani- 
mously agreed to reduce the wages of colliers and all other 
persons in connexion with the mines on and after the 15th 
inst., ls. per day. As yet only two or three of the ironmasters’ 
firms have intimated the extent of the reduction to be made 
in the rates of their miners’ Messrs. William Dixon 
and Co., Govan Iron Works, Glasgow, were the first to take 
the step in the way of ——s w and they, irrespective 
of the other masters, have fixed on ls. perday. As the John- 
stone pits of Messrs. Dixon are in the Maryhill district, a 
y attended meeting of the Maryhill men was held 
yesterday afternoon for purpose of considering the pro- 
posed reduction of wages. It was unanimously resolved that 
the men in Dixon's pits should come out on strike, and that 
the other miners of the district should support them while 
on strike. 


Works four blast fornaces have been damped down, and a 





amounted to 2860 tous. In this total the exports to Gothen- 





portant point is to keep the pu from getting there, as 
well as the little parcels and things which publi 


lie carry. 


burg figured for 100 tons. 


large number of the men have been paid otf. 
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SURFACE LATHE. 


CONSTRUCTED BY MESSRS. FRANCIS BERRY AND SONS, ENGINEERS, SOWERBY BRIDGE. 


We illustrate on the present page and page 298 a very 
large and powerful surfacing lathe constructed by Messrs. 
Francis Berry and Sona, of Sowerby Bridge. As will be 
seen from our engravings, the tool is of very substantial 
design. The bed A A, on which the head B is bolted, is 
fixed on ashlar masonry at the end under the head, while 
the other end is supported by a pair of massive girders 
C C, these girders also carrying the bed D on which the 
loose head is mounted. 

The spindle E is 14 in. in diameter at the front neck, and it 
carries a face plate F,10 ft. in diameter, this face plate baving 
bolted to it six chucks G, the jaws of which are adjustable 
by = rewa., These jaws can be removed when necessary. 
On the back of the face plate is bolted an interna! spur gear, 
9 ft. in diameter and 24 in. pitch, which is driven by a 
pinion at H, this pinion having a clutch and lever I, so 
placed that the face plate can be quickly and readily dis- 
engaged. The cone pulleys and gearing are arranged the 
same as in an ordinary double-geared lathe 

The loose head J is fixed on a saddle, both head and 
saddle being worked backwards and forwards by a screw 
and ratchet lever as shown. The cross slide K is made to 
slide on the bed A A, and is moved backwards and forwards 
at riglt angles to the face plate by the screws LL which 
are connected together by the shaft M and suitable gear, 
the whole being worked by a ratchet lever 

On this cross slide K are two compound slide rests N 
worked by hand, or by an eccentric on the spindle end 
through chains and ratchet levers. Running in two 
bearings under the fast head is a shaft ©, having on one 
end the driving pulley P, and at the other a paper bowl 
(). The bearing at the end of the shaft where this bow! is, 
has a rising and falling motion worked by a treadle R, the 
arrangement being that when the bearing is at its lowest 
point, the bowl runs just clear of the edge of the face- 
plate; but when by the action of the treadle the bearing 
is raised, the bowl is pressed into contact with the face- 
plate, and the clutch I being disengaged, the bow! then 
drives the face-plate backwards by friction at a quick 
speed This arrangement is used for getiing a quick return 
motion when chasing spiral piston springs, &c 

The total weight of the lathe we have described is 32 tons, 
and it forms an excellent example of a modern tool for 
heavy work. 


GUIBAL FAN AND ENGINE, 

Tux subject of our two-page illustration this week is a 
Guibal fan and horizontal engine at work at the Fanny coal 
mine, near Seraing, Belgium, belonging to the Société de 
l'Espérance. The Fanny mine is worked with three shafts, 
each 9 metres (29 ft. 6} in.) in diameter, two of these shafts 
being used for wiading, and the third for ventilating purposes 
only. It is at the head of this latter shaft that the fan and 
engine which form the subject of our illustration are placed. 
All three shafts are provided with ladders, so that the effects 
of any accident are reduced to a minimum. The total 
quantity of coal raised per day from the two winding shafts is 
about 1000 tons, The pumping is done by two direct-act 
ing Bull engines, one of 120 horse power, working without 
either condensation or expansion, and the second a very 
fine engine by Marcillis, of Liége, of 240 horse power, fitted 
with Cornish valve gear and condenser. It is intended as 
the pits are deepened to raise the water by smaller engines 
placed in the shafts at depths of 100 metres (328 ft.) apart, 
which engines are to force the water to the level of the 
suction valves of the large engines. 

In the main shaft the winding is carried on by a pair of 
vertical engines with cylinders 3 ft. 3§ iv. in diameter by 
3 ft. 11} in. stroke. These engines have Cornish equili- 
brium valves worked from a Stephenson link motion ; they 
have aleo an automatic variable expansion, the steam being 
cut off on ite way to the distribution valves by an equili 
brium stop valve, which valve receives its motion from a 
revolving cam shaft, which is moved longitudinally by a 
system of links and rods connected with the governor. As 
the steam distribution valves are balanced, and, conse 
quently, work with very little friction, we fail to see why 
the governor was not connected directly to the link motion, 
as a very good expansion could have thus been obtained, 
besides which we noticed that in the arrangement employed, 
there was a good deal of space between the cut-off valve 
and the distribution valves, and, of course, the steam con- 
tained here, though not wholly lost, could not be used to 
the best advantage. These engines are winding with flat 
steel ropes from a depth of 600 metres (1968 ft.), and are 
rated at 400 horse power. They are the first of their kind 
erected in Belgium with automatic variable expansion gear ; 
their proportions and workmanship are good, and they work 
very steadily. 

The engines winding at the second shaft are chiefly used 
for raising and lowering men and materials; they only 
bring up a small proportion of coal, the bulk of which is 
brought up the main shaft. They are of very unusual con- 


struction for winding engines; having inverted diagonal | 


cylinders placed at an angle of 45 deg. ; they are 120 horse 


power, and have cylinders 25.6 in. in diameter and 8 ft. 3j in. | 


stroke, winding flat hemp ropes from a depth of 886 ft. ai a 
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velocity of 46 ft. per second. As this pit is deepened it is 
intended to place another pair of similar cylinders at the 
other end of the crankshaft to augment the power. It is 
claimed for this class of engine that it takes up very little 


, 


Fig. 9. 
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views the general arrangement of the fan and en rine will be 
at once understood. The fan casing is provided with the 
sliding shutter and expanding discharge chimney which 
form special features of the Guibal arrangement. The air 
enters the fan at one side only —namely, that furthest 
from the engine, the arrangement of the air-ways 

being shown by Figs. 6, 7, and 9. i 

The fan is driven at speeds up to 70 revolu 
tions per minute, by the horizontal engine shown by 
Figs. | to 4 of our two-page engraving, this engine 
together with the fan having been constructed by 





PN RN 
t } Mr. Charles Beer, of Jemeppe, near Liége. The 
ie i ‘¥ engine, which has a 22 in. cylinder and 234 in. 

y a i ; stroke, is of a plain substantial design, and the de- 

2 | t t — tails are so clearly shown by our engravings that 

a= it oe but a few words of description will be necessary. 
a. shee: } The crosshead and eccentric straps are of cast iron, 
: wh ; the latter having brass liners. The crankshaft 

| vn : ' bearings are in three parts and are adjustable by 

| } f 7) | | i wedges, as shown. The distribution of the steam 

| 7 rey | 4 | f is effected by a main slide with adjustable expansion 

| fi i plates at the back, the large capacity of the steam 

| Ly Se | if } passages being compensated for as far as possible by 
SSI | eb | i! } a suitable arrangement of the compression. As will 
z WO ane Saomae Nate. 7, it , be seen from our engravings, the engine has large 
; ‘ie. ; i bearing surfaces, the crankshaft bearing being 7} in. 

_ — bad: t , 1: Me , ayy. 

} diameter by 12} in. long, the crank pin 44 in. dia 
‘ } meter by 6 in. long, and the crosshead slide, 144 in. 
; S bs5 : wide by 12} in. long. Altogether the engine is one 
; | A. BAe DE Sa likely to give very little trouble for repairs, a great 
Fa — } \ thing in the case of an engine employed for such a 
; ae purpose. 
3 — 





room and very small foundations, but we can hardly see 
how this latter claim can be maintained. The pit head gear 
for these winding engines is wrought iron, all the main 
struts being circular, half a metre in diameter; when the 
engines are running they hardly exhibit any vibration. 
Returning now to the special subject of this notice, namely, 
the Guibal fan and engine at the top of the ventilating 
shaft, it will be seen on reference to our two-page engraving, 
that the engine is of the horizontal type, and is coupled 
direct to the end of the fan shaft. The fan is 9 metres 
(29 ft. 6} in.) in diameter and 2 metres (6 ft. 63 in.) wide. 
It consists of two frames similar to that shown that in Fig. 5, 
placed 3 ft. 33 in. apart, each frame consisting of a cast-iron 
centre, bolted to 5 in. by ; in. bars forming the eight arms, 
asshown. The fan blades are of wood 14 in. thick, and are 
| bolted to the arms by the aid of 3 in. angle iron. The fan 
works in a brick casing, shown by Fig. 6, 7, and 8 of our 
| two-page engraving, and by Fig 9 annexed. From these 
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AvsTraLiay Tetrorarpny.—The Government of 
Western Australia has commenced a line of tele- 
graph which will establish instantaneous communication 
between that colony and Adelaide, South Australia. 





Tue leramvus of Payama.—A survey for a canal route 
across the Isthmus of Panama is stated to be progressing 
favourably under the direction of Captain Sult. A lower 
summit level than that of the railroad, which is only 262 ft., 
has been found. 





Russian Rartways.—A report issued by the Russian Public 
Works Department shows that the gross traffic receipts of 
all the Russian lines in 1873 were 16! 8721., while the net 
revenue realised for the year was 7,15 The working 
expenses of the year are thus shown to have been nearly 70 
per cent. in a country where wood both for fuel and 
sleepers is extremely cheap, and where wages are also much 
lower than in England. The net profit obtained for 1573 
was equal to about 3.70 per cent. per annum on the nominal 
capital of all the companies where lines were open for traffic 
during the year. 
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THE ROLLING OF SHIPS,.* 
The Graphic Integration on the Equation of a Ship's 
Rolling, including the Effect of Resistance. 
By W. Frovpsz, F.R.S., Vice-President. 

For the sake of brevity, I must assume as sufficiently 
established what is now generally called the mathematical 
theory of the rolling of ships. 

The chief practical defects of the theory, lie in the fact 


that, owing to mathematical difficulties, it cannot be fully | 


interpreted exeept by throwing out of the account certain 
dynamical conditions of seriousimportance. By far the most 
important of these are the elements of resistance which the 
ship experiences in rolling. The importance of these is 
witnessed by the circumstance that, but for their operation, 
every ship of ordinary form would infallibly be overset the 
first time she encountered co-periodie waves. The theory, 


indeed, sufficiently proves that this must happen if the ship 
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oscillated without resistance; but it does not show, except in 
an imperfect and limited manner, what will happen to her 
in this and other cases including the effects of her resistance. 

Another condition which has to be neglected, in applying. 
the theory, lies in the peculiarities of the law of stability in- 
volved in specialites of form in ships. I mean those pecu- 
liarities which are expressed in what is called the curve of 
stability. In dealing with low freeboard ships this omission 
also is of serious importance. 

The object of this paper is to show how the mathematical 
difficulties may be mastered by employing, instead of a sym- 
bolical method, a special method of graphic integration which 
I have arranged suitably to dynamical problems of this class, 
and which is capable of bringing correctly into the account, 
any dynamic conditions governed by geometrically expres- 
sible laws. 

It would occupy too much time were J to describe in detail 
the commonly employed methods of what is called “ graphic 
integration,” that is to say, the semi-geometrical processes by 
which the solution of intractable mathematical problems is in 
many cases effected. As a familiar and slight example, I 
need only refer to the ordinary method of determining of the 
work of the steam on a piston, by measuring the area of an 
indicator diagram. All I need say is, that the ordinary 
methods, so far as I understand them, do not readily lend 
themselves to the treatment of a problem in which, as in the 
case we have to consider, the forces which govern the move- 
ments of the body, arise afresh at each instant, as the direct 
and indirect effects of the very movements they are creating. 
The method Iam about to explain is perfectly capable of 
dealing with this circumstance. 

To render the principle of the method clear it seems best 
to trace the method in a general or abstract, but popular 
form, before I follow out in a somewhat more technical 
manner its application to the particular subject which is in 
question. 

_A given mess being urged in a definite direction by a 
given force or known series of forces for a given time, the | 
object is to deduce quantitatively by a geometrical process, 
the successive consequent changes of position which the 
body will experience in that time. The changes of position 
taken account of being only those which are directly affected 
by the force, those namely which occur in the direction which 
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| ordinates. | 


| is that of the force; and the transverse component of 
motion (which the force does not tend to alter) being 
as t. 

e have, therefore, to t change of position as 
consequent on velocity wih te changing at Bg instant, 
onkdiaeas of velocity as consequent on force which may be 
changing at each instant; and this when the force at 
natees SS Sepeanans atkas om Che gece a the velocity 
t 'y- 

First, as regards velocity. Referring to Fig. 1, let the base 
A B represent time to scale; and let it be drawn in a direc- 
tion at es angles to that in which the body is 
move and the force to act; so that an drawn to it 
will be in the direction of the force. the scaled length 
of the ordinate ¢ p at any instant of time ¢, define the 


mm m 
position of the body (i. ¢., its distance from the base) at that 
instant, the scales of the base and of the ordinate expressing 
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the terms in which the velocity is rated, as ¢. g. feet per 
second; then if the body has at that instant a velocity to- 
wards or from the base, a line p p drawn through p with due 


inclination upward or downward, will represent the velocity. 
Since the inclination of the line will show how much the 
ym | recedes from cr approaches the base in a given time. 
An 


if the velocity remain unchanged from f¢ to t, then the | 

point p at which the inclined line p p cute the ordinate at t, | 
will define the position of the body at the instant ¢. : 

It is easy to see how we may thus also express the effect of 

a known small change of velocity taking place in a known | 


small interval of time. For, referring to Fig. 2, let the time 
from ¢ to ¢t be the interval and let v be the mean velocity of | 


the body at t, that is to say, the mean taken for a time equal 
to the interval taken half before and half after ¢, and let » be | 


m n | 
similarly the mean of the altered velocity at t. The result | 


n 
of this will be expressed by first drawing through p on the | 
ordinate at ¢ as before, a line with the inclination which re- 
presents v and then drawing a second line with the in- 


| 


clination which represents v, across the ordinate at ¢, at such | 
n 


b. 
a beight as to intersect the former line at the middle of the 
interval between ¢and¢. The point p where this second 


m nm 
line cuts the ordinate at ¢ defines the position of the body at 
the ixstant ¢, and the two inclined lines are tangents to the 


curve by which the instantaneous position of the body would 
be continuously defined, and which might be called the curve 
of motion. 

This process may be carried on sine limite as long as we 
know the successive changes of the velocity, and we have 
now to see how we can conveniently express geometrically 
these successive changes, as the consequences of the force 
which acts on the body at each instant, in the direction of the | 





To draw with exactness a velocity inclination, it is advis- 
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1 and if C P be the 
then if © the velocity (say) at the 


| instant ¢ be known, the appropriate inclination may be 
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determined with exactness by marking off on the vertical C D 
a point ‘p, such that the height C ‘p is the travel due to the 


velocity’ vif continued throughout the time represented by 


CP. Then the line P ‘p gives the inclination which is to be 


| carried by the parallel ruler to the ordinate at t, and which 


will form the tangent to the curve of motion at p. The 


| vertical C D will, from its use, be termed the directrix. 
Again, if during the interval between ¢ and ¢, a known 





increment or d t (say ad t) of mean velocity 
takes place the change of inclination due to this by mark- 
ing off the point ‘pon the directrix, so that the interval 


‘pp represents the decrement of velocity in the same way 
qr 


as C !p represented the velocity V. Then the inclination of 
the line P ‘pis that appropriate to v, and the line will form 
the tangent to the curve of motion at ¢ in the manner already 


described, and so on for any number of known changes. 

Thus far, the construction in Fig. 3 has only served to 

facilitate and give exactness and extension to the riecal 

tion previously described. The dynam condition 
wv deduces the successive of velocity and in- 
clination from the forces which oecasion them, has now to be 
introduced. 

Since we are dealing with successive equal small unit 
intervals of time, oo henge ot velocity are throughout 
plainly proportional to the which produce them ; i ¢., 
Foch change is proportional to the mean force which operates 
during the corresponding interval. 

Now these of velocity are, by construction, pro- 
portional also to CROLEY SEND BD ‘Pr hen, and 
it is evident that the mean forces, if known, must be capable 
of being eg Oy my pemy eppe bey oe 
or that the length of the base C may be so selected, that 
the spaces -p 'p, &c., instead of being only proportional to 


qr 
the forces shall be equal to the geometrical representations 
of the forces. 
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Moreover, the mean force during each interval is readily 
determinable if the actual forces operating at successive 
instants are known or determinable. For let these instan- 
taneous forces expressed to scale be used as ordinates at the 
sucecessive instants t,t, t, &c, so as to give the points 


’ ’ 
SS f, &. Then fave line drawn through these points will 
ere 


constitute what will be called the force curve; and it is 
obvious that the mean force during any given time interval 
will be expressed by the line which standing on the interval 
as base will define a rectangle, the area of which is equal to 
the curvilinear area of the corresponding segment of the 
force curve. This line will be very nearly given by the 
ordinate to the force curve at the middie point of the ia- 
terval; and the true mean may be cbtained without appre- 
ciable error by helo of the proposition, that when any small 


segment of a curve w cut off by a chord, then if we cir- | 


cumsecribe the segment by a rectangle enclosed between the 
chord aod a tangent parallel to it, the area of the part between 
the curve and the chord is two-thirds, the area of the remain 
der between the curve and the tangent is one-third, of the 
area of the rectangle. So that the true mean ordinate to 
the force curve for any interval is that measured to the 
middle point of the curve plus or minus one-third of the maxi- 
mum versed sine between the curve and the chord drawn 
through the tops of the adjacent ordinates. 

Thus having duly adapted the length of the time base C P 
to the ordinate scale of the force curve, we can take in a pair of 
dividers, step by step, the successive mean ordinates of the 
force curve determined in the manner just described, and 
apply each in its turn on the directrix, so as to fix successively 
the pointe ‘p ‘p, &c., the previous point ‘p being already 

’ ’ 


g 
known ordetermined. And thus, knowing the force curve, 
we are enabled by the process which has been described, to 
determine the successive points p p, &e., the points, in fact, 


r , 
which, if a fair line be drawn through them, constitute the 
complete curve of motion, or as it may also be called, the 
eurve of positions, since it shows what will be the position 
attained at any instant by the body acted on by the assigned 
forees; and is, in fact, a complete solution of the problem. 

I said that the intersection of the consecutive tangents, 
should be placed midway between the successive ordinate 
stations; and this rule is so nearly correct, that, in a general 
way, it may, for convemence sake, be adhered to. Strictly 
speaking, however, the intersection ought to be, not at this 
station, but at one which is never far from it, namely, that 
which denotes the centre of gravity of the segment of the 
foree curve area included in A ¢t. This station is readily ob- 
tained, with exactness, by the following simple geometrical 
construction, exhibited in Fig. 6, page 290. 

Let Aand A be two ounsecutive ordinates of the force curve ; 


A the one which has already been determined ; A the follow- 


J 

ing one, which is approximately known, and the exact value 
ot which is sought. The vertical which bisects 4 ¢, meeting 
the approximately fixed curve in 8, will be already part of 
the figure. Draw a horizontal line! m through the top of 
the shorter of the two ordinates, trisect on A B that half cf 
4 t whieh is on the side towards the longer ordinate, join 5 
and the point which marks the first step in the trisection ; 
the station of the c g—that, namely, at which the tangents 
ought to intersect—is fixed by the point where the line thus 
drawn eutesaa. The construction is so simple that it can be 
made with sufficient ozactness by hand. 

[he proposition which fixes the intersection of the tangeats 
at the station of the centre of gravity of the area, is one of 
much larger application, and is rigorous, and is also, | believe, 


| warch in the curve of stability, is assigned to the particular | 


new; it is true, not merely for a force-area of quasi-intini- | 


tesimal length, but for one of whatever length, and however 
irregular the curve which bounds it. 


| 


Tue demonstration is given in the appendix, bat it may be | 
as well to state the proposition in its most complete form, | 


which is as follows:—Adhering to the geometrical repre- 
sentation of dynamical action, which has been already em- 


ployed, then, however irregular the force curve may be, if | 


we count up the result at the end of a given time ¢, not only 
will the total change of tangential direction in the curve of 
motion be proportional to the total area of the force curve 
standing over that part of the abscissa which represents ¢, 


but the position also of the bedy, or the ordinate of the curve | 


of motion at the end of ¢, will be correctly defined by draw- 
ing the new tangent so as to intersect the initial tangent at a 


station coincident with that which marks the centre of gravity | 


of the force curve area. 

The process | have now described may be termed graphic 
integration by tangents. I now proceed to apply it to the 
equation of a ship's rolling in @ seaway. 

The forces I shall take account of in treating of the question 


| must be understood to mean that the sign of the secou 


will with « view to simplicity, be limited to those two prin- | 


cipal ones to which I have aiready adverted, namely (1) the | 


ship's * righting force,” or “moment,” as-dependent on 
her inclioation relatively to the wave slope at each instant, 
taking account of apy speciality in her curve of stability; 
(2) the resistance she experiences while in motion, as 
“a ut on her angular velocity. 

will first explain briefly how these two forces are 


measured in their relation to the problem; the application | 


of the method to the determination of the motion of a gives 
ship ina given seaway will then take its departure from the 
adetract symbolical expression of the operation of these forces, 
which constitutes the differential equation of the motion; in- 
terpreting them, and tracing their results in the more ia- 
telhgible language of ordinary geometry. 

Firet, as regards righting moment, we may proceed on the 
two following tions, as now generally admitted: 1 


Assuming the ship to be “stable,” and, for convenience ot 
deserption, understanding by this that she carries her masts 
upright when at rest in still water, she will, when floating 
breadeide on 1. a sea-way, be always seeking to place her 
masts upright, or normal to the “ effective” wave slope. Wit» 
regard to the exact determination of the “effective wave 
slope,” which if treated rigorously involves some intricate 


' 














considerations, it is enough to state here, that if the ship is | while the positions or ordinate stations will be desi as 
pgs ery samp mg An Na et Hr t, t, t, &c, The inclinations at each instant, w of the 
poedhem areege pn oe surface wave | Shit or of the wave are to be expressed as ordinates to a scale 
slope, may at events be practically regarded as ‘ * r ye - 

: rey Ars But, for shortnew, oe the difference te end those abore the line being positive, those below 
tween the two is irrelevant to the present subject, we ma . - 1EP 
_— the ~~ a as being also the elective wave Md ney the ahi, p rent Goan ee = 
slope. 2. mn the ship’s masts at any instant, instead o a : - ter vale 
being upright to the wave slope, deviate from that position | 24 by the At, A¢, &s. This I will call the “curve of 
by any given angle, the force or “ moment” by which she is | wave slopes;”* and it is proposed to determine and indicate 


urged towards that position (it may be fairly called the | the ship’s absolute inclinations, which grow out of the cir- 
“righting moment” though it may occasionally be tending | eu as time, and the varying wave slopes which time 
to the absolute inclination) is the same as the right- | brings, 





ing moment by which she is urged to become upright when| These absolute inclinations will be represented by a curve 
inclined to the same extent in still water. Here, too, the | analogous in general character to the curve of wave slo 
proposition is open to minor exceptions; but these may be | to which, indeed, it will on the whole exhibit special | 
disregarded, not only because they are minor, but also be- | conformity, but to which, according to circumstances, it may 
cause they are irrelevant. The correctness of the method, it | sometimes exhibit local antagonism. This I will call the 
will be seen, is independent of the correctness of the sup- | “ curve of rolling,” or the “curve of inclinations.” This curve, 
positions made in framing the equation which it is used to | which gradually grows out of the integration, is shown as 
interpret. completed, and is distinguished by the letters i, i, i. 

The ship's “ relative inclination”—that is, her inclination| The difference between the ordinates of the two curves, at 
relatively to the wave slope, which is also the difference be- | any instant, gives the ship's relative inclination at that 
tween her “ absolute inclination” (referred to the horizon) | instant; and it will be remembered, that it is on this relative 
and the local inclination of the wave—supplies, as has been | inclination that the righting force depends. The angular 
said, the primary measure of her righting force; and, with | velocity of the ship’s change of inclination is obviously ex- 
ships of ordinary form, this may be taken as the product of | pr by the tangential direction of the curve of inclinations 
her weight, her metacentric height, and her relative inclina- | in the same manner as in the preliminary explanation of the 
tion ; but for ships with high upright sides, or again for | method the linear velocity of the body was expressed by the 
ships with low freeboard, when the inclination is great it is | tangential direction of the curve of positions. 
necessary to refer to the ship's curve of stability in order to o carry on the process, we must now introduce two 
obtain the correct factor, to be substituted for the product of | auxiliary curves, as they may be termed. 
the metacentriec height and the inclination. | Fig. 7. The ship’s “curve of stability,” which supplies, as 

Weturn next to the force or moment of resistance ex- | has been explained, her righting moment, as due to her rela- 
perienced by the ship while rolling, which is a secondary or | tive inclination at any instant. In this, the scale of angles 
derivative force, attribatable to the speed with which ber hull which forms the base, is the same as that used in the curve of 
is rotating in the water. I have shown at much length else- | wave slopes, and the curve of inclinations. The ordinates corre- 
where, in connexion with much remarkable experimental sponding with given inclinations express the righting 
verification, that tbe resistance of a ship, while rolling in still moments at those inclinations, to the same scale which will be 
water, is in effect expressible by two terms, one of which — in the graphic process. 
varies as the angular velocity, the other as the square of that ig. 8. The “ resistance indicator” which supplies the 
velocity ; and it will be convenient to regard this as actually t of resist experienced by the ship when moving 
proved, since it makes it easier to give living reality to the with any given angular velocity. In this, the angular 
ulustration of the method of employing the terms. | velocities on which the resistance depends, are read off as 

The values of the two terms as appropriate toany particular absciss on the vertical axie C D, which will at the same time 
ship, are determined by rolling the ship in still water approxi- be employed as the directrix; the scale of angular velocity is 
mately, by running a sulficient number of men from side to such as to correspond with the length which will presently 
side keeping time with the ship’s oscillations, and, when the | be assigned as that of the base C P which is the companion 
maximum range has been reached, stopping the men and | axis to the directrix. The resistance ordinates corresponding 
allowing the oscillation to be extinguished by resistance, the with the angular velocities express force on the same scale as 
progress of the extinction being recorded either by automatic | that used in the curve of stability. 
apparatus, or by careful observations by battens. To de-| The geometrical construction of this curve is, as will be 
duce the resistance, the successive inclinations are used as | readily seen, conformable to the nature of the experimentally 
ordinates, stationed at corresponding time-intervalson a base determined dynamical conditions which it embodies, and 
line, and the result is @ curve called the “curve of ex-| which approximately express the relation of the resistance 
tinction,” the mathematical analysis of which gives the | to the velocity. As has been already stated, the conditions 








values of the terms which express the law of resistance. | embodied are : 
| will proceed now to the exposition of the actual process. | Rck d6, k ag° 
‘Lhe equation of rol.ing motion to be integrated is, in its most ae fae 
complete form, as follows; | The first of these terms is expressed by the rectilineally 
—2°6,.** { 7(e-'8) + R} , | growing interval between the straight line C E and the axis 
dt T° \ é D, say by the ordinate segment d e. 


The second term is expressed by the parabolically warns 
interval between the curve C F and the quasi-base C E, say 
by the ordinate remainder ef. 

| We now turn to the employment of these data in the geo- 

| metrical solution of the dynamical equation. _ 

inciiaatioa, and expresses the righting moment of the ship| That equation may be written thus, grouping the force 
when so inclined. | terns under the single symbol @: 

T is the time, in seconds, occupied by the ship in perform- | d(d@):dt=?: = 

ing a single swing when rolling to moderate angles in still | nidt 

water, being halt of what is commonly called the “ meta-| or substituting for the differential terms, small quantities 

eentric period.” | virtually infinitesimal, 
Ki is the effective “ moment of resistance” which the ship | (4 6): At=? T 

is at the instant exp»riencing when rolling with her existing | 4 F ” * i ae 

angular velocity, its elementary signification being homo- | where At will be taken as the unit space in Fig. 1. 

geueous with that in Fig. 2, in whien f(4—'@) stands forthe| The ratio may be geometrically rendered and utilised as 

righting moment. In both terms, alike, these elements con- | follows: From Cin Fig. 8 draw each way the base line C P, the 
T* 


" * on a ” ; . . . 
sist in effect of “ so many foot-tons x wr" where W is the | length of which, measured by the time scale, is = wi’ 


ship’s weight in tons, ? her radius of gyration expressed in | ending at+P and—P. Returning to Fig. 5, let us assume 
feet, as g also usually is, The abstract value of Ris k, “© | that at the commencement of 4 t, the ship has the absolute 


; t | go ats eas a Oe». : 
+k* : - where k, and k, will have values appropriate to the | inclination 6 ond Os age velocity ( a ) S heoee 
in the manner which has already been explained, is repre- 


Here @ is the ship's absolute inclination, 'g the inclination 
of the wave, and .-. (@—"@) is her inclination relatively to 
the wave slop*, or the ship's ‘‘ relative inclination,” the term 
f(d—'@) signifies that function of the relative inclination ; 


it } 
particular ship in question; and observe that the + sign | oq by the position and tangential inclination of the lise 
term, which, being a square, would in itself be always * With « srallel ruler carry this inclination to Fig. 8, and 
positive, must change sigas in company with the first term. | apts re A iroctrix j in Oe 
Tne complete equation may be translated into popular | ew Stennett la~?, SS aw te « a z 
language as follows: Change of ship’s angular velocity to- | line will pass through+ P or—P, according as the velocity 
wards position of rest effected in asmail unit-interval of time, | 8 positive or negative. 


| is proportional to the mean righting moment due to the ship's, he height ¢ p on the directrix, is plainly proportional to 


relative inclination, minus the mean moment of resistance | the angular velocity ; and the consideration just now referred 

due to her angular velocity experienced by her during the | ¢o as governing the selection of the scale of angular velocity 

crated And I proceed “ show how that proportional | used in constructing the resistance curve, is, that ¢ porany 

change of velocity, and its result on the ship's tion, can}, . : 

be «xpressed geometrically by means of pro tod expres- | height thus defined and therefore proportional to the angular 

sions of the righting force and of the resistance. The right- | velocity given in the curve of inclinations, sball “ read off that 

ing toree being, by help of the curve of stability, deduced pr nan volocity correctly om the scale belonging to the curve 

from the ship's change of inclination, coupled with the wave’s | 9! resistance. ‘ , 

change of inclination, and the resistance being deduced from | The angular velocity being thus represented, and the length 

her angular velocity by help of the appropriate co-efficients | of the base P C being a _, the geometrical expression of 

supplied by the still water oscillation. m*Lt : 
We procee i oa: ——s base line A B, Fig. 5, to | the dynamic action is as tvilows : If we cut off below p a dis- 

represent time, ivide it off into @ series of equal spaces | ¢. 1.06 resses define a second 

by vertical lines drawn through, making the spaces represent vee’ ? tocml, and Gas : 

small unit-intervals of time of convenient length, which will | ~ we ar 

be desigaated as 4 t, At, &c., numbered consecutively,| * Observe, this line, wave-like in Miglse bat bo 

: s ee as _ 


—$—$—$—$ a. represents, not the wave 
* I have discussed this subject at some length in a paper inclination, indicated by ordinates proportioned to the 
- inclination. 


read to this Lastitution in 1873. 
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pint p, the tangential inclination of the new line P p will 
: 


re present the angular velocity which will exist at the 
ead of At. Now ¢& consists of f (§—16)+R, of which 


terms, the former expresses the ship's righting moment, the 
cond her moment of resistance, each taken as representing 

s mean value during the interval 4 ¢ which is for the in- 
stant under consideration. 

To obtain this mean in each case systematically, it is con- 
vepient to construct, step by step, what I have called the 
“ force curve,” @ curve the ordinates of which, at the beginning 
and at the end of each  ¢, shall represent the sum of these 
two forces as in combination; when these terminal ordinates 


bave been defined, the “ mean” is easily taken. The ordinates | 
will necessarily consist of two segments, one of which will re- | 


present the resistance, the other the righting force; and a curve 
traced through the successive points which mark the division 
of the segments, will interestingly show how the two elements 
of force vary independently as the rolling proceeds. 

The method by which each element is determined, involves 
nominally, several steps of progressive correction; but in 
reality, it will be found that, owing to the smaliness and the 
obviousness of the corrections, each determination can be 
made in a single step. I will, however, trace the method 
rigorously for the first interval A ¢. 


: 
To determine (f @—'@), observe that (@—’g) at each 
station, is the ordinate cut-off between the curve of wave slopes 
and the curve of inclinations. The former curve is already 
fixed throughout, and is therefore fixed at both the beginning 
andend of At. The ordinate of the curve of inclinations is 
also known at the beginning of A ¢, for it is given as the 
starting point for the*‘eurve of inclination ;’ and at the 
beginning of every subsequent J ¢ it will be ahke known, for 
it will have been already determined by the progress of the 
integration. And it is known, not indeed exactly, but very 
approximately at the end of A t, since the tangential inclina- 


: 
tion of the eurve of inclinations is given at the commence- 
ment of J ¢, and it is easy to see from the nature of the cir- 


cumstances, whether this inclination is on the increase cr on 
the decrease, and the corresponding increment of the ordinate 
will be necessarily small, and can be estimated approximately. 
Take then in @ pair of dividers, the exact ordinate length be- 
tween the two curves at t, and approximately estimate the 


ordinate length at ¢, and apply the dividers thus charged as 


consecutive abscisse to the curve of stability. The corre- 
sponding ordinate of that curve, 18 in each case the required 
value of f (g—'@), and observe that it will have a positive 
sign, as tending to increase positive velocities and inclinations 
and diminish negative ones when (O—'6) is negative; or vice 
versa, 

To determine the terminal values of R at the beginning and 
end of Z ¢, observe that the ordinate of the “ curve of resist- 


ance,” corresponding with the point p in the directrix, is the 
value of R at the beginning of At; and if we'estimate ap- 
proximately the change of velocity which will ensue during 
4 t,we shall approximately fix the point p on the directrix, | 
i 
and the ordinate of the curve of resistance corresponding with 
p will be the approximate value of R at the endof At. The 
: 


approximation here is hardly so close as that by which the 
second value of (@—’@) was estimated, yet even here it will 

found easy to estimate the result as closely so to require | 
merely nominal subsequent correction. Observe that R is 


always negative when the velocity is positive, and vice versd. tangents p Vg and p 'P- The ordinate drawn through ¢, the 
nd | point of intersection of the tangents cuts the centre of gravity 


Having obtained these two terminal values of f (@—’@) a 
f R, treat their sum as the ordinate of the “ force curve” at-| 
each point, placing the value of R next the base, and the | 
other on top of it, bearing in mind at the same time their ap- | 
proximate signs. Connecting the tops of these ordinates, we | 
have formed with close approximation the first segment of 
the foree curve. 

We are now in a position to determine the ordinate length 
which represents the mean value of @ during the interval 
At. Were the force curve a straight line, the ordinate 


length would be almost precisely the length of the force curve 
ordinate at the middle point of 4 ¢; and, as already ex- 


plained, we can make a sufficient correction for the curva- 
ture, by treating the area of the flat curvilinear segment as 
two-thirds of the circumscribing rectangle. 

Take now in a pair of dividers the middle ordinate thus 
corrected, and apply the length to the point p in the directrix, 

° 
as an addition, or as a deduction, according to its appropriate 
sign. This will fix with close precision the point Pp which 
has been already provisionally fixed. 

If the line P p be now drawn, the difference of its tan- 
gential inclination from that of P p represents with close ap- 
proximation (indeed, exactly if the provisional estimate has 
been judiciously made) the change uf velocity which has 
ensued during 4 ¢, and a line parallel to Pp, will be the 

; g 
tangent to the curve of inclination at ¢. Draw, therefrom, 
t 


; : 
6 6 as the tangent across the ordinate ¢, at such a height 
‘ . . . , 
that it shall intersect the previous tangent at the centre of 
gravity of the segment area of the force curve corresponding 
with Qt. This height is the frst approximate value of 


the ordinate to the curve of inclinations at that point. 

Ve can now see with certainty whether any, ani what, 
corrections are required in the provisionally estimated values 
oft the ordinate, and of the tangential direction of the curve 
of inclinations at ¢ ; andthe required correction, if rationally 
made in the light of the process already performed, will give 
the true result with substantial exactness. The process can 
be carried on pretty rapidiy from ¢ tot, and so on, 80 as to 





| 





| the actual behaviour of a ship in a given sea-way (assuming 


| in relation to those whieh have been already investigated and 


| Proof that any 


| area of the force curve included between the stations of the 
| ordinates to the points of contact. 





form the curve of inclinations for any required distance. 





By help of the proposition, which fixes the true 


f position for 
the intersection of the —— the process descri is 
theoretically rigorous, and does not introduce any errors but 
those which may be involved in the construction of the equa- 
tion, or which may be unavoidable geometrically: the latter, 
however, are in reality extremely small; they are only such 
as may be inherent,in the use or performance of parallel 
rulers or dividers, and in the difficulty of drawing a straight 
line through a point, so as to carry on the eurve from tan- 
gent to tangent. That no large error is likely thus to arise 
will be immediately ascertained by any one who will take 
the trouble to apply the method of tangents to the ordinary 
case of a body falling by gravity, ic, when the force is con- 
stant; he will at once perceive that the curve constructed 
gives results in almost exact accordance with the usual 


formule «=gt and h= =. The resulting errors will pro- 
g 


bably be far less serious than one which is so continually re- 
garded with indifference by those who (often not wisely when 
the convenience of the step is considered) are in the habit of 


= as the value of g. 


The exactness of the results which the method will yield in 
skilful and appreciative hands, is witnessed by the instances 
given in Figs. 9 to 14. (See previous page). 

The dotted lines are reduced copies of the extinction 
diagrams of H.M.8. Inconstant and Devastation, the origi- 
nals of which were drawn automatically. The base in each re- 
presents time, and the ordinates of the undulating line repre- 
sent the changing inclinations of the ship as she continued 
to roll until the original impulse which set her rolling was 
exhausted. By approximate general formule which | have 
framed, the ship's coefficients of resistance were deduced 
from the curves of extinction given by the successive maxi- 
mum inelinations. By applying the method I have been 
describing, the whole extinction diagram has been in each 
case reproduced, the coefficients of resistanee deduced from 
the original, and the maximum inclination of the initial roll 
forming the basis of the application. The close accordance 
of the lines is a proof that the process by which it is worked 
out does not involve serious error. 

Assuming the method to be correct, it has beeome possible, 
by means of it, to apply the theoretical conditions which 
govern the rolling of ships (so far as these are yet known), 
to the behaviour of any given siip in any possible series of 
waves, however turbulent or irregular, a result absolutely 
unapproachable by regular analytical methods. And this 
circumstance opens the road to a real comparison bet ween 


using i: instead of 


the behaviour and the sea-way to have been truthfully re- 
corded), and the behaviour which theory would have as- 
signed to her under the circumstances. I believe it will be 
only by persistent, and I must add, laborious comparisons 
of this kind, that we shall learn, what hitherto unknown con- 
ditions may remain to be taken account of, and what cor- 
rections and modifications it may be necessary to introduce 


reduced to law. 
Appendix. 


ir of tangents to the curve of motion 
intersect at the ordinate station of the centre of gravity of the 


Let A B be the time base, ii ii the curve of motion, ¢ and 
t the ordinate stations to the points of contact of ite two 


of the corresponding area of the free curve fff f. 
For F being the force ordinate at each instant the velocity 


created in the whole time ¢ will be e= fra which is also 
: t 


i 
the value of the entire area of the force curve, say A.*. V=A. 
Now this velocity is plainly expressibie by and equal to the 
difference between the directions of the initial and final 
tangents, and therefore ¢ being the abscessa value for the 


intersection of the tangents we have p 'p=V (=A t. 


0 i s s i 
Again taking notice of the circumstance that 'p'p, the inter- 
val between any two tangents consecutive corresponding with 
the time increment d¢ with the abscessa value ¢, it is obvious 


t 
ae) 
that p p has another value, or pp= ftd v, since the interval 
a | e.;1 t 


between the tangents is the veloeit y increment correspond- 
ing to dt. 


ot 
But de=F dt, v0 that p p= fu ae, which is also the 
ea. t 


: 
integral value of the moment of A acting with its eg 
distance as leverage, or AXc.g., hence AXcg.= At, or Bee 


Cg: 


* I take this o unity of expressing my thanks to Mr. 
P. Watts and Mr. J. R. Perrett (of the Constructor’s Depart- 
ment at the Admiralty), of whose able services as my 
assistants, in succession, 1 have by the courtesy of the depart~ 
ment beea permitted to avail myself; and who have sided 





me in this and allied investigations not merely as skilled 
draughtsmen, but as entering effectively. into the objects and 
meaning of the work. The reconstructed extinction diagrams 
of the Devastation and the Inconstant worked out by my 
method by Mr, Perrett, are remarkable proofs at once of his 
appreciative accuracy aud skill, and of tae soundness of the 


_ Dr. Woolley: I merely wish to observe that this, of course, 
is a most difficult subject to follow exactly when one has seen 
it for the first time; but, as far as I have been able to follow 
it by Mr. Froude's explanation, it seems to me to be founded 
on strictly sound scientific principles. I think it would be a 
great pity if we dismissed this without ex ing that 
some of us, at all events, do fully lieve that Mr. Frovle has 
succeeded in solving a most difficult problem which no 
analytical method has yet been able to reduce. It is true 
that an spproximate solution by an analytical method hes 
given us a great deal of information of importance, and move 
perhaps than we can obtain by the strict integration. Still 
it is very important and desirable that in many cases we 
should be able to fet a strict in tion of this difficult 
equation; and, I believe, as far as I was able to follow it, 
that Mr. Froude’s process does give us that. 

Mr. J. Seott Rassell, F.R.S.: uite believe, indeed I am 
perfectly satisfied, that what we call the geometrical process 
of integration, is only to be applied to Sis subject in order 
to give its perfect solution. I am not sure that I quite fol- 
lowed every step in Mr. Froude’s process, but as I have 
reason to know the process such as he adopts is perfectly 
effective for that and similar problems, I entirely trust to his 
experience to believe that it is effectual in this ease of his 
own application. 

Mr. W. H. White: I should like to ask Mr. Froude one 
question. The most difficult 60 far as | know which 
is to be met with in the lytical investigation, is to deter- 
mine the effective wave slope. Mr. Froude's curve of wave 
slopes is ascertained by his <r apparatus, That 
would be, I think, what we »' call the effective wave 
slope. I should like to ask whether in the trials of the 
Devastation or the Greyhound, when the wave-slope curvé 
was traced out by the apparatus, Mr. Froude was abie to 
compare the inclinations with the surface inclinations of the 
waves which were observed at that time, and also whether he 
is able to tell us how far the original assumption that the 
effective wave-slope should be taken at the level of the ship's 
centre of buoyancy has d the facts as be has 
observed them, and whether hia later investigations, which 
we have had the pleasure of reading in the Transactions, 
agreed with the observed facts. 

Mr. W. Froude, F.R.S.: I can merely say that the general 
approximation is very close indeed. The waves have always 
been so turbulent, that we have never had anything like a 
steady broadside sea, in which the comparison could be made 
with any closeness. The shape of the Devastation is peculiar, 
because she has a great overhanging raft of a stern, and « 
lump of a wave passing under the stern will disturb her 
position without prodacing a corresponding effect on the ap- 
paratus, which only speaks veraciously when the ship is 
operated on throughout her whole length by uniformly- 
shaped waves. We only know what the effective wave slope 
is by what the apparatus gives us. In some cases it did de- 
termine simultaneously the height of the waves; and the 
height, as observed, was always greater than that given by 
the apparatus, which corresponds with the fact that the 
effective wave slope is considerably below the surface wave 
slope. For this particular illustration 1 did not go into that 
question. It isa very difficult and intricate one, I merely 
assumed a wave curve of perfectly regular form to work out 
that illustration. I hope some day to be able to get more 
regular waves, and when that is done we shall have a better 
opportunity of eg od out the matter more correctly. 

he President: Lam sure we must ali join, after what has 
fallen from Doctor Woolley and Mr. Scott Russell, in thank- 
ing Mr. Froude for his very able paper on this difficult but 
interesting subject. 





Tnx Isstirvrion or Crvit Enoisuens.—At the meeting 
of this Society, on Tuesday, the 6th of April, 1875, Mr. Thomas 
E. Harrison, the President, in the chair, it was aunounced that 
the Council, acting under the provisions of the bye laws, had 
transferred Mr. Frank Fitzjames, Ex. Engr., ?.W.D., India, 
from the class of associate to that of member, and had ad- 
mitted Messrs. Edward Skelton Bellasis, Robert Birkett, Ma!- 
colm Grant-Dalton, Federico Duboe, Wiliam Harding Brehmer 
Green, Crarles Cornwallis Barton Koapp, Heory Hare Man- 
waring, Harwood Heavysides Simpson, and Charles Juin Henry 
Fyler Townsend, as stadents of the lastitution, The monthly 
ballot resulted in the election of twenty-three candidates, viz. : 
Messrv. Charles Richardson, Bristol, and Thomas Taylor Smith, 
Chester-le-Street, as Members; and Messrs. Philip Barry, Eo- 

ineer to the Cork Harbour Commissioners; John Bennett, 
don and South Western Railway ; William Dugald Campieli, 
Stad. Inst. C.E., Gaildford; Thomas Smerdon Cornish, Suuth- 
wark-street ; William Crabtree, Borough Sarveyor of South port ; 
Thomas Freeman Dowden, Major B.E., Deputy Cousulting Eo- 
ineer for Railways, Bombay; Andrew Greig, fuyport; George 
Bay Harrison, Engineer to the Staffordshire Potteries Water 
Works; Charles Frederick Hart, Secretary of the Wilts aud 
Gloucester and other Railway Companies; Edmund Gregory 
Holtham, District Engineer, dunperial Government Railways of 
Japan; Emile Jean Rodolphe Kirn, Resident bagineer of the 
Pohtava Water Works, Kussia; Frederick Stepney Manners, 
Londen Manuger uf the Broughton Copper Company ; Joseph 
Mitchell, juo. Engineer to the Worstoro’ Loeal Board: Joun 
Arthur Uwen, Stud. Inst. C.E., Trini'y House; Edmund Vernon 
Porter, Westminster; Frederic Witham Keeves, Tay Bridge 
Works, Fife; Fravk Edward Rolioson, Westminster; Charles 
Smith, Barrow-in-Furness; Walter Hampden Iheiwali, West- 
minster; Francis John Waring, P.W.D., Ceylon; and Joba 
Webster, Royal Engineer Department of the War Oilive, as 
Associates. [here are now on the books the names of filteen 
Honorery Members, 820 Members, 1441 Associates, and 219 
Stadenis, together 2505 of ull grades. During the past quarter 
the changes iave incladed the election of 2 Howorary Members. 
il Members and 77 Assuciates; the transter of 4 Avysociates to 
the class of Members and the admission of 25 Students. Un the 
otoer hand, from deaths and other causes there have been re- 
moved from the list 2 Honorary Members, 3 Members, 6 Asso- 
ciates, and 11 Students, showing a net increase of 93 ia the tree 
months, 





method itself. 
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HEAVY ARTILLERY. 

ALL those interested in the improvement and per- 
fection of our heavy guns—and upon their superiority 
over those of other nations, the military and naval 
powerof England, almost wholly depends—will have 
read the report of the debate on the Woolwich 
system of rifling ordnance, which took place in the 
House of Commons on Monday. Captain Price 
Captain Nolan, and Lord Elcho did good service in 
calling attention to the unsatisfactory practice that 
rules at Woolwich, and the efforts made by Lord 
Eustace Cecil and Mr. Hardy to defend the existing 








system failed entirely in their . We hope 
and believe that the time is at hand, if it be not 
already come, when the barriers erected by official 
routine and prejudice shall be broken down, and 
the all-important questions of rifling and muzzle v. 
tensdhiogtion 

recent experience. 
thoroughly we believe that the Woolwich rifling, 


and all its grave errors, shall be swept away, and | care that is taken the “ 


and studs involve the rapid destruction of the A 
tube, and the occasional breaking up of the yjec- 
tile in the gun. So active are these causes of injury 
that the actual weights of 
charges used in the heavy 


be reconsidered by the light of | and the utmost precautions are used in firing guns 
If this be done fairly and | for practice leat they should become irretrievably 


, 48 80 many have been, yet with all the 
of suicides” at 


muzzle give place to breechloading, at all events for | Woolwich bears evidence to the fatal defects of the 


at 

It will be useful to investigate the reasons which 
induce us to advance this opinion, so entirely in 
ara a to the conclusions arrived at long ago je 
Select Committees, pertinaciously defended from 
attacks by the War Office, and carried out without 
deviation at Woolwich. 

And first as regards the present system of rifling. 
This was adopted at a time when there waa very 
little experience on the subject, and nearly all that 
was really valuable had been derived from the 
practice obtained with the various experimental 
systems of Sir William Armstrong, and all of which 
were successively abandoned. Even so late as 1865, 
the shunt — which has proved totally unsatis- 
factory for heavy guns, was warmly commended in 
a report »y a special committee in the followin, 
terms: ‘ If the so-called k’rench system should fai 
in larger calibres than 9 in., the natural course would 
be to fall back on Sir William Armstrong’s, which 
holds the second place; which has been more 
thoroughly studied and worked out than any other, 
and through a wider range of calibres, which is 
actually in the service in the muzzle-loading 64- 
pounder guns, and to which so many of our large 
experimental guns of large calibre—the 600-pounder, 
the 300-pounder, the 9.22 in., or 220-pounder—are 
conformed. ‘To throw away the experience gained 
with these guns, and the expense incurred in the 
preparation of patterns and means of manufacture, 
without | good cause, would be to postpone un- 


French rifling. And it is worth noticing 
almost every case, whether the done be 
ascribed to the bad steel of which the tube is made, 
to the ownership of the gun (asin the case of Major 
Palliser’s 68-pounder converted gun), or to the 
breaking up of the shell, or to the fault in the fuse, 
or in fact to anything but the system, the connexion 
between cause and effect is never remote nor diffi- 
cult to trace. But besides these drawbacks to the 
stem, which we imagine no one will venture to 
deny, because they vannot be disproved, a lower 
initial velocity and less penetration, together with 
marked inaccuracy of short ranges, are characteristics 
of the Woolwich rifling, As an illustration, we 
may refer to the Glatton-Hotspur experiments which 
were made some time ago, and in which several 
rounds from the 25-ton 600-pounder were fired by 
the Hotspur, against the turret of the Glatton, pro- 
tected with 15in. armour and 14 in. backing, ‘The 
range was only 200 yards, yet none of the seven 
shots fired struck the point for which the gun was 
laid ; thus the sixth which was the first effective shot, 
struck 18 in, below the bull’s-eye. 

Now this defective practice was not the fault of 
the gunners, but was simply an instance of the 
well-known “inaccuracy of flight observed in the 
12-in, 25-ton gun at short ranges,” and this fact 
was pointed out by Captain Hood to the War 
Office some years before the Glatton-Hotepur ex- 
periment. Even so long as 1864, before the 
| final adoption of the French rifling, it was shown 


that in 


necessarily the re sey of a fixed system, and | “that this system has decidedly the lowest velo- 


plunge anew into 
a mere hypothesis of improvements.’ 


ous and costly experiments on | cities.” This was settled to the satisfaction of the 
Not long | select committee at the time, and it is marvellous 


after this report the shunt system was abandoned | how, in the face of such direct evidence, the present 


for the larger calibres, but tedious and costly ex- 


pernicious system has been maintained. To quote 


periments were continued, and in 1870 it was finally | one experiment of that time will serve our 


given up for the lighter guns. 

The number of grooves in the so-called Wool- 
wich system varies from 4 to 9, with an increasing 
twist varying from nothing, or 1 in 100 to 1 in 35 
or 40, and the projectiles as is well known are formed 
with circular recesses at suitable intervals, into 
which gun-metal studs are forced, these studs bear- 
ing against the grooves which thus give rotation 
to the projectile. As the latter lies in the gun be- 
fore being discharged, it is obvious that it must be 
out of centre, that is, that the axis of the shot is 
below the axis of the gun, so that nearly all the 
windage is at the top, while the projectile itself 


3} bears upon two points only where the studs rest 


upon the groove. This position of the shot with 
reference to the bore of the gun renders it liable, 
when the force of the powder gases exert them- 


a6 | selves, to assume an oblique direction, and throw 


an undue strain upon the grooves, which makes 


’ \itself evident in distorted and sheared studs, and 
28 | later in scored and broken A tubes, while, of course, 


the whole of the work required to produce this de- 
struction, is taken out of the useful work of the 
powder. To this cause must be assigned the t 
irregularities in the powder pressures ranging from 
20 to 44 tons, which are from time to time recorded, 
and to account for which many ingenious theories 
were devised by the partisans of the system. 
addition to the injurious effect produced by the 
studs upon the grooves, the studs themselves are 
an inherent source of weakness to the projectile, 
and account for many of the not unfrequent cases 
of breaking of shot and shell in the gun itself. It 
is a hard matter to break up a Palliser shell with a 
sledge hammer, unless a stud is strack, when “ it 
may be surprisingly easily divided into two by a 


blow on the stud fixed on the present system. If|q 


shot are found split in store, the crack generally 
runs through stud holes.” With re, to the in- 
creasing twist, the principal if not the only reason 
for its adoption, is that a considerable strain is 
thrown upon the if it is suddenly called upon 
to rotate a heavy ot. with the velocity due to the 
force of the ‘explosion, This objection bears but 
little weight in fact, and what small reason there 
was in its favour has disa) with the intro- 
duction of slow-burning powder. Varying twist in 
the service rifling involves the necessity of studs, 


purpose, Two 7}-in. guns throwing 110-lb. shot, 
were fired under a oatelie similar pF veg The 
shot of one gun was rotated by means of studs, 
taking a bearing of less than 1 in. in each groove of 
an increasing twist, while the other had a rib bear- 
ing 9.2 in. long for each groove of a uniform spiral. 
There were 133 comparative rounds fired from each 
gun, and the result showed an average of 59 ft. in- 
creased initial velocity for the ribs as compared with 
the studs, and—at an elevation of 2 deg.—as great 
a range with 20 lb. of powder for the former as 
with 25lb. for the latter, Now as the conditions 
of firing were alike, it followed that the work due 
to the extra 5 lb. of powder had been absor and 
examination showed that it had been divi be- 
tween the projectile and the gun, the studs on the 
former having been distorted and sheared, while 
the grooves in the latter in doing this had become 
seriously injured, and the gun was effectually 
destroyed in 567 rounds. And the experience of 
the — history of Woolwich rifling is that of to- 
day, only with larger calibre and Eeavter charges 
the causes of destruction rapidly increase, far more 
rapidly than the improvement in material and con - 
struction has increased, and we have not in the 
service one gun of heavy calibre which can be 
relied upon, or which under the most favourable 





In | circumstances can be expected to last without 


relining more than 375 rounds, while the chances 
are that it may be disabled after the first few rounds, 

The assurance of Lord Eustace Cecil that the 
subject is hardly ripe for discussion in the House of 
Commons, or of Mr, Hardy, that the official 
eye will be kept upon the matter, will scarcely 
satisfy the country. 

We come now to the second part of this important 
uestion—muzzle ». — We are the 
only ee erm | nation, for the United States 
has no ee eee France and Ger- 
many, Russia, Austria, Italy, Turkey, and Sweden, 

t powers and small, have adopted a breechload. 

ing ordnance. 
ith the exception of France and Sweden, all the 
important Continental nations the same 
- vey seg Broadwell sliding block. France and 
eden with their cast-iron reinforced guns have 
preferred another and far less perfect method. So far 


as this country is our experience has 
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practically been limited to the Armstrong arrange- 
ment, imperfect and complicated for small calibres, 
impracticable for large ones, and now definitely 
abandoned in the service. But it is idle to argue 
that because we have failed, and because powerful 
partisans of muzzle-loading have persistently de- 
elared themselves inst breechloading, that the 
latter is inferior. The fact that all Continental 
nations have adopted it is a sufficient reply, for 
artillery officers and scientists abroad have applied 
themselves with as much earnestness to the solution 
of the problem and with less prejudice as has our 
own War Office. Among the chief advantages 
which breechloading possesses, as compared with 
muzzle-loading, are the perfect fitting of the pro- 
jectile in the bore, the true centring of the shot, 
the quicker and more convenient serving of the gun, 
and the greater security to the gunners, and as the 
consequence of these advantages follows in combina- 
tion with a suitable class of rifling with uniform 
twist, far greater endurance of the gun, higher initial 
velocity of the projectile, increased accuracy, and 
better powers of penetration, 

We have already in these columns described and 
illustrated the beautiful system perfected by Mr. 
Broadwell, but we may here briefly notice its 
principal features. 

In these guns the breech extends beyond the shot 
and powder chamber, and a large slot is formed in 
it at right angles to the axis of the bore. In this 
slot slides a so-called cylindro-prismatic block, which 
can be withdrawn in order that the charge may be 
introduced into the chamber. Around the base of 
this chamber is a hemispherical socket, in which is 
placed a ring, the front edges of which are turned 
down thin, in order that they may freely expand 
against the socket when the force of the explosion 
takes place. The back of the ring is flat, and has 
formed in it several small concentric grooves for 
the reception of dust and grains of uuburnt powder 
which may accumulate. In the face of the breech 
block is a circular recess, the diameter of which 
corresponds with the outside diameter of the ring. 
In this recess is placed a steel plate, and against 
this the ring han its bearing. The cylindro- 
prismatic block is moved to and fro by means of two 
screws, ‘The first of these is a quick motion screw 
with several threads uponit, This screw is merely 
used for running the block easily in and out, and is 
dispensed with in all calibres less than 8in. In 
these smaller natures handles are attached to the 
end of the block, which is moved by hand. The 
second screw is employed for jamming and locking 
the block, and it works into a large ery but 
let into a socket made in the broad end of the large 
block. A portion of the thread of this screw is cut 
away, so that as it is turned the thread may either 
engage or disengage with the breech of the gun, 
onl te block is thus locked or unlocked. As the 
block is run pene Gee this can be done easily with- 
out the screws, and by one hand even in the 12.-in, 
gun), the circular plate and the back of the ring 
come into close contact, and from their form it is 
impossible that either can be displaced. It will be 
seen from this description that there are only two 
pieces of this system meses to destructive action, 
the ring and plate, and these can if nece 
be easily and quickly replaced, and at a very small 
expense. Experience, however, has shown that 
such a contingency very rarely occurs, and both 
ring and plate as a rule will last as long as the 


n itself. 
o Such is the device ected by Mr, Broadwell, a 
device copied by Krupp in every detail, and 
adopted by him in every gun large and small which 
he manufactures, and which has withstood satisfac- 
torily every test, both in the field and the test ground. 
When Mr. Hardy stated the other evening in the 
House of Commons, that in the case of breech- 
loaders, aceidents were constantly happening from 
the breech being carelessly or hastily closed, and 
when Lord Eustace Cecil said that he had found, 
on inguiry, that from the year 1863 down to the 
present time serious accidents had occurred in the 
use of Krupp guns, each showed either an ignorance 
of actual fact or a desire to throw discredit on 
breechloading. It is quite true that for some years 
after 1863 serious accidents did happen with the 
Krupp gun, but these were with the old imperfect 
—_ then in use, the Wharendorff, Kreiner, and 
‘an pp, where papier maché cups were atttached to 


rear of the cartridges, and the whole device was 
But since the existing Euro’ tem of breech- 
loading—that is to say, eylindro-prismatic 





breech-block and ring of Broadwell—has been 
adopted, no accidents arising from the mechanism 
are recorded, although Krupp guns have doubtless 
been destroyed and disabled through faulty ma- 
terial. For full particulars of this question, as 
well as of the important part Mr. Broadwell has 
taken in giving to the world a thoroughly efficient 
breechloading gun, we refer our readers to the 
second part of the Reports upon the Vienna Uni- 
versal Exhibition, pages $37 ef seq. 

We may fairly claim to have the most perfect ap- 
pliances for the manufacture of heavy guns in the 
world, we may claim also a high superiority in ma- 
terials and workmanship, as well asin the form and 
distribution of those materials, but we must admit, 
and we believe that all but those determined to 
uphold, at any cost, afaulty system, rather than 
abandon pet theories, will admit also, that .our 
superior workmanship, material, and mode of con- 
struction are combined with serious if not fatal de- 
fects. 

Durability, accuracy, and power of penetration 
are the essential qualities of heavy ordnance, and 
these we can never obtain, while a large percentage 
of the powder charges are employed in destroying 
both gun and projectile, when the bearing of the 
latter in the grooves is quite insignificant, and its 
position with relation to the bore, encourages or 
rather enforces the “oblique movement of the 
axis,” imparted to it when it is put in motion, and 
which it carries with it in its flight. 





THE BAHIA AND SAN FRANCISCO 
RAILWAY. 

Ix September, 1873, the Brazilian Government 
instructed the engineer, Senhor A. M. de Oliveira 
Bulhees, to proceed with the surveys of that section 
of the Bahia and San Francisco Railway not yet 
executed between Alagoinhas, Joazeiro, and Casa 
Nova. It was to be laid out and estimated as a 
single line, on the 5 ft. 3 in. or ordinary gauge of the 
country, and having a formation width of 18 ft. 4in.; 
also on the metre or 3 ft. 3} in. gauge, with a forma- 
tion width of 15 ft. lin. ‘The weight of rails de- 
termined upon were 564 Ib. and 454 Ib. per yard, 
in the two cases respectively. During the past year 
Senhor A. M. de Oliveira Bulhces comeaiieed his 
work, and presented to the Minister of Public Works 
the plans and estimates, showing that the length of 
the broad gauge line would be 340.73 miles, costing 
5,075,495/., whilst the narrow gauge line would be 
345.63 miles in length, and would cost 4,062,894/. 

We have now before us a copy of the official 
Gazette of Brazil, under date of the 21st of February 
last, containing an advertisement from the minister 
inviting tenders for the construction of the railway’ 
to Casa Nova, upon the metre gauge, and in accord- 
ance with the surveys made, ‘The works are to be 
executed for account of the Imperial Government, 
and the tenders which have to be sent in before the 
15th inst., must be made separately for— 

]. The works of art and earthworks up to the 
formation level, the laying of the permanent way, 
the erection of stations, shops, and other buildings, 
and of the telegraph. 

2. The supply of materials, plant, and rolling 
stock, 

Tenders will also be received for completing the 
line in sections, from 12 to 62 miles in length. 

The existing railway between Bahia and Alagoin- 
has is owned by the Bahia and San Francisco Rail- 
way Company, Limited. It is 76} miles in length, 
and was amongst the earlier railways constructed in 
the empire. The fixed capital is 1,800,000/., upon 
which the Imperial Government grants a guarantee 
of 5 per cent. interest per annum for 90 years, and 
the Provincial Government of Bahia 2 per cent., 
making in all 7 per cent. guaranteed. It would ap- 
pear that the traffic has not proved as large as was 
originally anticipated, and we find that the receipts 
obtained therefrom are insufficient to cover the 
company’s expenditure, nevertheless, thanks to the 

teed interest, which is duly paid to the full 
amount of 126,000/. annually, the shareholders re- 
ceive a fair return for the money they have invested 
in the line. 

Perhaps under these circumstances, the Brazilian 
Government has determined wisely, in undertaking 
the completion of the extension on its own account. 
It is im t for the continued progress of 
Brazil, that its vast territory should be traversed 
by railways, and so give to the interior of the 
country free communication with the sea-board, for 


may not represent a large interest upon capital 
still the indirect benefits to the empire, by the pro- 
motion of extended commerce and the development 
of its produce, will doubtless more than compensate 
the sacrifices to be made in the first instance. The 
selection of the narrow gauge is also a step in the 
right direction, as by comparing the estimates made 
of the line, upon the two gauges, it will be seen 
that, with the same capital expenditure, something 
like 25 per cent. more mileage can be constructed 
on the narrower gauge. Further, there will be a 
corresponding reduction in the working expenses, 
which is sure to be the case, as the traffic, for many 
years to come, must be necessarily very limited. 

The chief importance of this line is, that it will 
— Bahia in direct communication with the San 

rancisco River, above the extensive falls of Paulo 
Affonso, which are situated 164 miles from its 
mouth. The lower portion of the river is navigable 
to steamers, but the falls have up to the present 
proved an almost insurmountable barrier to the ex- 
tension of traflic into the upper reach, and thus a 
fine inland water communication, of about 780 miles, 
passing through the heart of Brazil, and traversing 
the provinces of Bahia and Minas Geraes, remains 
almost inutilised. Senhor Bulhces considers that the 
removal of some inconsiderable obstructions in the 
river, between Casa Nova and Pirapéra, and which 
could be easily done during the construction of the 
railway, would render the whole of this upper por- 
tion navigable to steamers at any season of the 
year. 

The line of railway as laid out runs generally in 
a north-westerly direction. It commences at Ala- 
goinhas, the terminal station of the existing Bahia 
and San Francisco Railway, and situated 453 ft. 
above the level of the sea. Then taking the higher 
ground, between the watersheds of the rivers In- 
hambupe and Pojuca, it — rises to Lamerao, 
1325 ft. above sea level. Passing Serrinha at 1217 {t., 
the line crosses numerous tributaries of the rivers 
Itapicuri Grande and finally the main stream at 
St. Antonio das Queimadas. From thence it con- 
tinues to ascend along the slopes of the Serra da 
Itiuba, and near Riachinho, the summit height’ of 
2245 ft. is attained. The line now gradually de- 
scends along the valley of Poco Comprido River, 
crosses by the Solidade, and terminates at Joazeiro, 
on the right bank of the San Francisco River, at an 
altitude of 1360 ft. From the Solidade a branch 
line strikes off in a westerly direction for 54.53 
miles, and terminates on the San Francisco River, 
opposite Casa Nova, at 1238 ft, above the level of 
the sea. 

The following Tables show the general naturé of 
the curves and gradients of the line. 

Curves. 


} 
: | From 5} to 10 | From 10 to 40 Above 40 
Straight. ‘Chains Radius.|Chains Radius. Chains Radius 














miles. e miles. miles. miles. 
195.25 41.89 j 84.86 23.63 
| 
i ~ @radients. : "an 7 


—— ee ee 


; | | 
Level. | Under 1 in 500 Under 1 in 100. Under 1 in 50. 





miles. 


128.24 


miles. miles. miles. 
42.64 83.21 | 91.64 








‘The chief bridges are those over the rivers Peixe, 
Itapicurd, Itapicuri-mirim, and Salitre, with open- 
ings of 39 ft., 167 ft., 39 ft., and 49 ft. respectively. 
The most important quantities are 

Excavation = Pe. ve eubic yards. 
Masonry in eee 71,3: ~ 
Tron in emanent way ooo 28,938 tons. 


> ee sn 901 ,, 
The country traversed is thinly populated and 
indifferently cultivated. Some tracts, especially at 
the commencement of the line, are sandy and des- 
titute of water, but beyond Agoa Fria the country 
begins to improve and in ewe is exceedingly 
fertile, allowing cereals of all classes to be exten- 
sively grown, and both cotton and tobacco thrive 
well. Cattle are reared also to some extent for the 
supply of the coast markets. Amongst the minerals 
Pais is found and worked in the Serra da Sande, 
copper exists in abundance at Carahyba, and traces 
of iron, antimony, &c., have been found, but the 
district has not, as yet, been properly explored geo- 
logically. With the construction of this railway 
the Brazilian ype ny will open out a poosione 
of the empi deficient in present means 0 
caieiion. — 9 will thus the increase 





though the direct returns upon the incurred outlay 


of trade and the welfare of its inhabitants. 
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H.M.S. “ ALEXANDRA.” 

Tur launch of the twin-screw ironclad Alexandra 
on Weduesday adds to the British Navy the finest 
and most powerful broadside ironclad in the world. 
It is probably true that had the system of coal-tank 
ends been adopted in her design, and the armour 
limited to the central portion, enough weight might 
have been saved to le the remaining armour to 
be even thicker than is now the case. But the 
advantages of that system, as applied to ships of or- 
dinary form, had not been made clear when the Superb 
—as she was then called—was planned. She must 
be compared, not with designs only recently com- 
menced, but with the ships which ——s her, and 
judged by that standard she will be found to mark 
a notable advance in the construction of broadside 
ironclads. 

The principal dimensions are ; 


Length between perpendiculars 225 ft. 
Breadth, extreme fe 63 ft. 8 in. 
Depth in hold 18 ft. 7é in. 
Tonnage eos ewe tee 6049 
Displacement ; 9492 tons 
Draught forward... 26 ft. 
‘ aft eee soe eee 26 ft. 6 in. 
* Indicated horse power (intended) ... 8000 
14 knots. 


Speed ... : ose eee 
Like ali her predecessors of modern type the 
Alexandra has her water line protected by a belt 
having a maximum thickness, over the water line, 
amidships, of 12in., a thickness which, in masted 
ironclads, has been equalled as yet only in the 
French vessel Redoubtable, in the Independencia, 
Brazilian ironclad (whose launch was so unfortu- 
nate), built in this country from Mr. Reed’s designs, 
and in the Kaiser and Deutschland, built and build- 
ing here—also from Mr. Reed’s desigus—for the 
German Government. Towards the ends the belt 
tapers to a much less thickness, an inevitable defect 
of the belt system, to which it does not appear to be 
customary to attach much importance, though its 
existence is to our mind the great argument in 
favour of making the ends into coal tanks, which, 
being penetrable with absolute impunity to the 
ship, solves all questions of thickness of armour by 
enabling the designer to dispense with it altogether. 
This matter, however, has long since been fully 
discussed in these columns, ol as the system is 
being carried out completely in the Inflexible, turret 
ship, building at Portsmouth (described in En- 
GINEERING, vol, xvii., page 261), and less perfectly 
in some small broadside ironclads building else- 
where, there is no need to go into it afresh. The 
Alexandra must be taken for what she is, a magni- 
ficent specimen of a ship constructed on the belt 
system, and by no means antiquated on that ac- 
count, for while her displacement exceeds that of 
the Sultan, the largest masted ironclad hitherto built, 
by only 206 tons, the maximum thickness of armour 
is increased from 9 in. to 12 in., and instead of eight 
18-ton guns and four smaller, she carries ten of 
18 tons and two of 25 tons—a size not hitherto at- 
tempted on the broadside. 

The Alexandra is a central battery ship in the 
best sense, that is, she needs no bow or stern 
batteries to give her end-on fire. For the first time 
the English navy really has a masted ship with 
satisfactory all-round fire (which even the Monarch 
turret ship has not), for out of twelve guns the 
new ironclad ean fire four (including the two 
heaviest) straight ahead, and two straight astern. 
On each broadside from four to six guns can be 
fought, according to the bearing of the enemy. So 
far as the fighting portion is concerned, the Alexan- 
dra is a two-decker, like the six second-class iron- 
clads of the Audacious and Swiftsure types (launched 
between 1869 and 1871), and she may be described 
as a perfected example of the form of war ship 
shadowed forth in those vessels. They marked a 
considerable advance made ina long series of usually 
halting steps, now, by a greater advance still, 
brought to a satisfactory end in the Alexandra. We 
say end, because the central battery type will bear 
very little further modification in the direction 
hitherto followed ; nor do we think that it requires 
much more. In other words, the Alexandra has 
almost as perfect an all-round fire as is attainable 
in a broadside ironclad, and as this forms her chief 
claim to consideration it may be oe to trace 
the history of the attempts which have led up to 
89 satisfactory a consummation, 

Taking the Bellerophon, launched in 1865, as the 
earliest ironclad in which, as was understood, Mr. 
Reed was allowed free scope, it will be found that, 
80 far as regards guns of a power worthy of an iron- 
clad, she possessed a b fire only. In other 








words, the central battery delivered no end-on fire. 
That was sought to be attained by the unsatisfac- 
tory contrivance of a bow battery on the main deck, 
the position of which made its use in all but fine 
weather impossible, while a natural reluctance to 
overburden the extremity of the ship led to the em- 
ployment of comparatively thin armour and light 
guns totally unprotected at the rear. Thus, though 
the Bellerophon was known as a ship carrying ten 
12-ton guns, the most important of her fire, 
i.e., the bow fire, was intrusted to two little 6}-ton 
guns, indifferently placed and worse protected. For 
stern fire she had no protected guns at all. 

The next first-class ship, the Hercules, launched, 
gained an improved fire from the central battery 
(18-ton) guns, by the expedient of recesses in 
the ship's sides, forward and aft of the battery. 
Advantage was taken of the recesses to make four 
ports in the ends, or rather corners, of the bat > 
from which four of the guns were able to fire within 
a few degrees of the line of keel. If required to 
fight upon the broadside, these guns, which were 
mounted on turntables, were revolved to other ports 
—an arrangement we have always considered very 
objectionable, since four out of the eight guns, in 
whatever position fought, had always an open port- 
hole beside them. Notwithstanding this arrange- 
ment, the absence of true end-on fire was so evident 
that both bow and stern batteries were added, carry- 
ing one 12-ton gun in each. These were open to 
the same objections as the Bellerophon’s, on the 
ground of indifferent protection and inconvenient 
position, and the result attained was far from satis- 
factory. The ship carried eight 18-ton guns, yet 
one 12-ton gun was all she could bring to bear upon 
an enemy ahead. 

In the Sultan (otherwise much resembling the 
Hercules) a step was made by adding an upper- 
deck battery, which, however, mounted only one 12- 
ton gn on each side, and commanded by po means 
an all-round fire. At about. the same time the idea 
was carried out in a much more complete form in the 
Audacious class, of which, as already mentioned, 
six specimens were launched in and about the year 
1870. In these the ‘“ recessed ports” were abandoned 
with their complication of turntables and double 
ports. The main-deck central battery guns, redaced 
to three on each side, became again broadside guns 
and nothing else, but in lieu of the unsatisfactory, 
(not to say mischievous) end batteries of the earlier 
sbips, an upper battery was placed over the other, 
in which were four guns, firing from corner 
of sufficient width to allow a training of over 
90 deg., i.c., from fore-and-aft to broadside fire. ‘The 
bulwarks were set back somewhat as shown in Fig. 2, 
(see next page) but toa less extent, the necessary 
space for the guns to point fore-and-aft outside the 
bulwarks being partly gained by making the upper 
battery project beyond the sides of the ship, sponson 
fashion. ‘The guns thus firing end-on were of the 
same weight (12 tons, the ships being comparatively 
small) as those in the main battery, so that end-on 
fire was at last recognised as equally important with 
that upon the ome — es - 

In the Alexandra the r battery (see Fig. 2 
much resembles that of an antes > sa 
it does not overhang the sides. But the importance 
of end-on fire is now conceded to the extent of 
putting into it the ship's very heaviest guns—the 
only two 25-ton guns she possesses, The training 
of these from 2 or 3 deg. across the fore-and-aft line 
forward to several d abaft the beam (equal 
to nearly 100 deg. in all) is shown at AA, (The 
figures over the several letters denote the weight of 
the guns in tons). BB are 18-ton guns, with much 
the same training aft that the others possess for- 
ward. These four guns complete the armament of 
the upper battery. 

To localise the effects of a shell exploding between 
decks the main-deck battery is divided into two by an 
armoured bulkhead, which forms a continuation 
downwards of the forward bulkhead of the upper 
eenen In + ay portion which lies under, “ cor- 
responds with the upper battery, are six 18-ton 

three on ae ag for broadside fire only. 
are shown at DD in Fig. 2. In the 
forward and detached portion of the main bat 
are two other 18.ton gans for end-on fire, whic 
they attain by means analogous to those employed 
i ilar fire to the upper battery guns. For- 
main-deck the whole side of the 
the of the main deck (at 
upwards, In other words, the 
battery) is narrower above the 
deck than below it, and. the.two guns C C, as 


well as A A, can therefore fire right ahead past the 
sides. Their arc of is about the same as 
that of A A, or nearly 100 8. 

To make the Alexandra perfect in Ge gs to all- 
round fire, the sides should be set abaft the 
main-deck battery in the same way as before it, so 
that the two aftermost guos D D might fire through 
corner arte with the same range as C C. There 
would then be four guns firing astern as well as four 
ahead. But this has not been thought necessary for 
several reasons. In the first place bow fire is more 
important than stern fire, and the power of direct- 
ing two 18-ton guns straight abaft may not un- 
fairly be called reasonably sufficient for a ship of the 
Alexandra's armament, heavy as that is. Then the 
setting back of the sides from the main deck up- 
wards would involve some sacrifices. It would in- 
crease the difficulty of construction, diminish the 
internal accommodation, and above all, reduce the 
range and moment of stability. By reducing the 
amount of side upon which the ship depends to 
“pick her up,” as sailors say, when inclined, it 
would oblige provision to be made for greater 
initial stability, and this would be unfavourable to 
steadiness. We believe, moreover, it is not con- 
sidered safe to have such large guns as those of the 
Alexandra fired from ports immediately or near] 
over each other. This is one reason why A and é 
are separated so far, and some such separation 
would have to be made between B and any gun 
which might be required to fire from a similar corner 
port in the after-end of the lower battery. The 
latter would therefore have to be made much longer, 
and the present displacement would be not incon- 
siderably exceeded. For these reasons, we presume, 
the ship abaft the batteries has been carried up at 
full width to the upper deck, and only the bulwarks 
have been set back to allow the aftermost upper- 
battery guns to fire past them. 

As already said, the Alexandra, by virtue of her 
two-gun decks with endon fire from dof/h, thus 
approximates very closely, aa regards range of fire, 
to an ideally perfect broadside (i.c., plain central 
battery) ship. The plan is as simple as compara- 
tively perfect plans usually are, and one cannot 
help asking why a series of most imperfect ships 
should have been built when reasonable perfection 
was so easily to be had. When Mr. Reed applied 
recessed ports, the advantages of wholly recessed 
sides must, of course have occurred to him. Several 
years ago, in fact, the idea of true fore and aft fire 
from corner ports in a central battery was carried out 
in a little Greek ironclad, the King George, built at 
the Thames Iron Works, and, we believe, in a 
‘Turkish ironclad built at the same place. In these 
vessels the battery was on one deck only, and in the 
King George (and we thinkin the other) it was 
only bulwarks which were set back, not the topsides. 
But the idea of thus extending the power of the 
principal battery was there, and we think it is much 
to be regretted that the Hercules and Sultan did 
not more perfectly embely M to say nothing of 
minor vessels, ‘That they did not is very probably 
owing to the unwise limitation so often placed upon 
Government naval architects, whereby an impor- 
— improvement has to wt yuames in Fed to 
conform rigidly to a prescribed tonnage or di e- 
ment. It is to the credit alike of Mr. Barnaby, and 
of those with whom it rests to facilitate or obstruct 
the work of the constructor, that three such great 
strides in advance have been made during his tenure 
of office as appear in the design of the Inflexible 
turret ship ; in that of the Alexandra, broadside ; an 
in the bold application of the system of coal-tank 
ends to the building of ironclads of all classes, 

The broadside system, like threatened men, has 
roved tenacious of life. For masted vessels it 
fairly holds its own against the turrets, and the set 

of official opinion — quite contrary to ours, as we have 
often made plain—continues to favour the construc- 
tion of masted ironslads of the class. The 
hitherto unknown “Asm mone to wi ae has ae 
brought in the Alexa appears y to give 
it a new lease of life, especially in combination 
with all-round fire from fixed turrets on the u 
deck—an ment which is bein out 
in the Teméraire, an ironclad— y, if at all, 
inferior in er to the Alexandra, building on an 
adjoining ai at Chatham. 

Spl ship as she is, and advantageously as 
she compares with other broadside ships in the 
English or any other navy, the Alexandra shows, 
in places, that deficiency of tion which is 
always observable ia veasels of hertype. “Phas the 
batteries are armoured with only § in. end 6 in, 
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armour—the latter a miserable defence against the 
guns of other ironclads. The reason of course is 
that the ship must, before all things, be kept 
above water. There is much to be armoured, and 
not much to do it with, and when the water-line 
is fairly secured the batteries are left, to say the 
least, very unequally protected. 

It should be noted that in the Alexandra, as in 
previous ships built on the two-deck battery system, 
the upper battery serves as a conning-tower, and 
enables that weight to be dispensed with. It will 
be seen by Fig. 1 that the armour forward is carried 
down over the ram, both to strengthen the latter, and 
to guard the vitals of the ship from injury by raking 
fire from ahead, at times when waves or pitching 
action might expose the bows. The magazines, en- 
gines, &c., are similarly protected against a raking 
fire from abaft by a hanging bulkhead A, across 
the hold, plated with 5-in. armour, 

The sills of the main-deck ports are 9 ft., and those 
of the upper deck ports more than 17 ft., above the 
water, ‘The total weight of armour and backing is 
2350 tons, and of guns and ordnance stores about 
660 tons. 

The only defect of the Alexandra appears to us to 
be that she is too good. She is too large a version 
of the type. A small Alexandra, i.c. an —- 
Audacious, would appear to us a valuable addition 
to the navy, well fitted for certain necessary services 
for the discharge of which such masted broadside 
ships are probably as well fitted as, or even better 
fitted than, masted turret ships. But if so much 
money was to be spent, it should have been spent 
upon an Inflexible, or even upon a Devastation. 


GERMAN MINING AND IRON INDUSTRIES. 
Repo t from the Enginee ring Offic ss of Franz 
surrognnacn, Diisseldorf. 

Diisseldorf, April, 1875. 

Tux report on the production of iron and steel by the 
iron and steel works of the German Empire during the 
year 1872 has been only recently published, and a few 
data taken from it may be of interest. . 

The German Empire possesses 434 blast furnaces, 332 of 
which have been at work on an average for 9.78 months, 
producing during that time 1,807,846 tons of pig iron, 
161,030 tons of which are charcoal pig. The average 
weekly production of each furnace was thus 148 tons, 
which is low compared with English production. There 
were used 4,931,778 tons of ore; so that the average yield 
was 36 per cent. of metal. 

The average value of the products was 116s. per ton, 
whilst the present value is 90s., while the price paid in 
1873 was 1508. per ton, The largest production of iron 
in the German Empire belongs to Prussia, which has 253 
blast furnaces, employing 20,250 men. The production 
bas been 1,457,830 tons, or 78 per cent. of the whole; of 
this amount the two provinces of Rhenish Prussia and 
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Westphalia, with a population of 9,000,000 inhabitants, 
have manufactared 55 per cent. 

Germany possesses 770 foundries, employing 89,834 
men, and the products are 495,000 tons of castings. The 
218 rolling mills, with 48,060 men, made 1,040,450 tons 
of iron at an average price of 13/ per ton; the present 
price of this iren is less than 107. 

The number of steel works named in the report is 75, of 
which, however, 41 only have been at work, producing 
altogether 311,823 tons of steel of all kinds. The relative 

| production of Rhenish-Prussia and Westphalia, and the 
remainder of the German Empire, is the same as in the 
production of pig iron. 

According to a report made to the Prussian Parliament 
on iron mines, iron works, and salt mines belonging to the 
Government, the production at their works during the 
year 1873, amounted to 6,900,000/., against 5,026,942/. for 
1872, and against 3,638,300/. for 1871. The value of this 
production is distributed in the following manner: 79.8 per 
cent. for the Government mines; 3.8 per cent. for the salt 
mines ; 16.9 per cent. for the iron works. The number of 
mines and works belonging to the Government amounted to 
83, of which 60 are iron or coal mines, 9 are salt mines, and 
14 are iron works. The profit gained by these works 
amounted to 1,644,368/. more than was estimated —the 
profit including the amount carried over from the preceding 
year (2,616,840), of which 2,521,870/ were gained by 
the coal and ore mines. 

The business in pig iron continues insignificant, for, with 
the exception of a few orders given by puddling works in 
Siegen country, no business of any importance was con- 
cluded at the central markets of Dortmund and Essen. 
Notwithstanding this, however, no further depression of 
prices took place, as most of the rolling mills are still in 
full work, and smal] amounts of pig iron for immediate use 
are always required. Inquiries for sheet and bar iron are 
few, but the rolling mills are still sufficiently employed. 

With respect to coal and coke, we may etate that both 
the consumption and the supply have increased, and the 
inquiries have been more numerous than before. The rail- 
way administrations, finding that so long as the increased 
rates of freight (20 per cent.) exist, no improvement in 
the iron and coal industries will take place, have in several 
districts again made a reduction of from 10 per cent. to 20 
per cent., and if, as expected, an equal reduction is made 
general, the worst period during the present iron and coal 
crisis in Rhenish-Prussia and Westphalia will no doubt 
have been passed. 








Tus Usirap Stares Navy.—A new United States sloop of 
war named the Heron has been successfully launched at the 
Norfolk navy yard. She is one of eight vessels, the building 
of which was authorised by an Act of Congress of February, 
1873. The Heron will carry altogether six guns. 


Gas Exoryus.—The use of gas engines does not to 
| be spreadi very rapidly among the French. Nevertheless, 


pote 
| was that at the close of last year were 
| 177 gas engines in use at Paris. 





THE FAIRLIE ENGINE. 


Since we have had pe ae to refer to the Fairlie 
engine system, very considerable progress has been 
made in its adoption by railwa oun anies in all 
parts of the world. Experience fully vindicated 
all that we have ever claimed in its behalf, and its 
introduction is steadily increasing, while the oppo- 
sition which it so long encountered is as steadily 
pee nny On one point especially, valuable 
testimony been obtained during the past twelve- 
months. It was persistently urged by many that 
the cost of repairs alone would entirely prevent 
its passing from the phase of experiment to that of 
practice. 

We have before us detailed evidence extending 
over a considerable period of time, entirely dis- 
proving this allegation, while the fact that those 
locomotive engineers who have adopted the system 
find it indispensable to the economical working of 
their traffic, and increase their stock in consequence, 
is one of the best proofs of its efficiency in all re- 
spects. Want of space prevents us from entering 
further inte the subject on the present occasion, 
but we shall return to it shortly. Meantime we 
publish below a list of those railway companies 
upon whose lines Fairlie engines are now running, 
or for which such engines are being constructed. 


Reference Name of Railway for which the 


Number. Engines have been Ordered. Gauge. 
ft. in. 
1. Festiniog Railway, North Wales __... 1 114 
2. North Wales Narrow Gauge Railway 1 114 
3. Matanzas Narrow Gauge Railway ... 2 6 
4. Patillos Railway, Peru eee eee 2 6 
5. Glasgow and Cape Breton Bailway, 
Nova Scotia... ove wee eco 0 
6. Denver and Kio Grande Railway, Colo- 


rado, United States 


Ge Ge Oo Ge e 


7. American Fork Railway, United States 
8. Pimentel and Chilayo Railway, Peru 0 
9. Chimboti Railway, Peru : ase 0 
10, Porto a’ Povoa de Varzim Railway, 
Portugal (90 cm.) ... eco eco uv 
11. Howland and Aspinwall Railway, 
United States soe ove eco 6 
12. Imperial Livny Narrow Gange Rail- 
way, Russia... _... cco ose 6 
13. Danedin and Port Chalmers Railway, 
New Zealand ove eos “ 3 6 
14. Toronto, Grey, and Bruce Railway, 
Canada ane eee ons 3 6 
16. Toronto and Nipissing Railway ‘ad 3 6 
16. K a Railway, New Zealand ove 3 6 
17. Wellington and Masterton Railway .. 3 6 
18. Tokomairiro and Lawrence Railway ... 3 6 
19. Otago Provincial Government Railway 3 6 
20. Norwegian Government Railways, 
Norway... ese oo) ate 3 6 
21. Cape (of Good Hope) Government Rail- 
way ... , ave eve ass 3 6 
22. Canta Gallo Railway, Brazil (1 m. 
1 met.) ove wed i ove 3 74 
23. Calumet and Hecla Micing Company, 
United States ove mee one SS 
24. Burry Port and Givendreath Valley 
Railway... 4 8 


25. Utica, Ithaca, and Elmira Railway, 
United States ose oe we 

26. Toledo, Wabash, and Western Railway, 
United States ove oes ave 

27. Nassj6 Oscarshaum Railway, Sweden 

28. Halisberg Motala Railway, Sweden 

29. -_ Luxembourg Railway, Luxem- 

ur; ~ sly ; re 

30. La Ventee Railway, France ... m= 

31. Lebigh Valley Railway, United States 

32. Iquique Railway, Peru oes ows 

33. Pisagua Railway, Peru eso 

34. Lima and Oroya Railway, Pera 

35, Tarapaca Junction Railway, Peru 

36. Mexican Railway (Vera Cruz to 


Mexico ae one one eee 
87. Northern Monte Video Railway, Monte 
Video ost P ‘a ove 
38. Poti and Tiflis Railway, Russia eee 
39, Tamboff Saratoff Railway, Russia 
40. Virginia and Tennessee Railway, 


oo - +e & ee ~~ os 
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United States ose ooo exe » O 
41. Great Southern and Western Railway 
of Ireland ... ose cow ee: 8 








Quagwstasp CopreR.—Some of our readers may learn with 
a little surprise that in 1872 Queensland qupuctell commenene 
to the extent of 3929 tons. The value of the copper ore thus 
exported was 257,723/. 


Tue Americas Inonw Trape.—Messrs. J. A. Griswold and 
Co., and Messrs. Erastus Corning and Co., of Troy, New York, 
have formed a joint-stock undertaking, under the style and 
title of the Albany and Rensselaer Iron and Steel Company. 
ll eng ty dhe edhe seg the new company will 
comprise the Kensselaer Works, the Bessemer Stee! 
Woks, and the Albany Iron Works at Troy, as well as blast 
furnaces at Hudson and Fort Edward. names of Gris- 





wold and Corning have been identified with the iron 
trade of the United Biates 
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ON SPAR TORPEDO WARFARE.* 
By A. Sepvewicx Woouey, Secretary, Associate. 
Spar torpedo launches are being so generally adopted at 
present into the service of all foreign nations, that a short 
sketch of the origin and hi of this form of submarine war- 
fare may be interesting, discussing the merits and 
demerits of the plans now in vogue. 
The first idea of an offensive attack by means of a boat 
specially constructed to carry a torpedo seems to have originated 





with Captain David Bushnell, of Connecticut, about the year 
1775, but it had little in common with the boats now used for 
the same purpose. This boat, an account of which was eo | 


the inventor before the American Philosophical Society in 1798, | 


was only intended to accommodate one person, who sat ina | 
water-tight chamber capable of containing sufficient air to sup- | 
port him for thirty minutes, and who could cause the vessel to 
descend and ascend af will by letting the water into a chamber 
below him, or expelling it therefrom by means of two brass force 
yumps, at the same time letting fail about 200 lbs. of the lead 
S which the vessel was ballasted at the bottom. The boat was 
propelled by an oar and guided with a rudder, and had an iron 
tube fixed to its crown i pn of sliding up or down through a | 
space of 6 inches. A rod passing through this tube carried a | 
wood screw which could be fastened into the bottom of a ship by 


turning the rod, and then cast off by unscrewing the rod again. | plunging boat against the U.S. steamer Housatonic, which was 


probably deterred by the ormer 

pedo boats, did wage tng Ay meek saggy om ee ty 
until during the Civil War of America, the Southern States, 
being overpowered by the force and resources of their adver- 


| saries, resorted to a most extensive ey ee po 
8 


that the power of this species of attack was developed. 

The first of these attacks was made off Charlestown, against 
the U.S. war vessel Ironsides, by a cigar-shaped boat under the 
command of Lieutenant Glasselle, with a crew of three men, 
carrying a torpedo containing 60 lbs. of powder at the end of a 
spar. Not pga Fae action of the explosion, and thinkin 
that their boat would probably be sunk by it, her crew jum 
overboard before ramming. explosion, though severe, failed 
to effect any hole in the bottom of the Ironsides; the boat was 


| also uninjured, and was found drifting half full of water by her 


engineer, who climbed into her, made up his fires, and steamed 
back safely to Charlestown. 
The next attempt was also made off Charlestown with a 
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A rope was extended from this screw to a torpedo, placed on the | sunk by the explosion, the torpedo 


top of the boat, which could also be cast offin a similar manner, 


with a clock which con!d be set so as to release a lock after any 
given time and fire the powder. An attempt was made wit 
this hoat to blow up the English 64-gun ship Eagle during the 
campaign of 1776, but the operator from some reason or other 
was unable to fix in the screw and had to desist from the 
attempt. Soon after this, the ship on which the torpedo boat 
was carried was sunk by our guns, and no other boat was built 
at that time on the same principle. 

The next step in the same direction was made by the cele- 
brated Fulton, who proposed a similar diving boat to the French 
Government about the year 1801, and made several successful 
experiments in the harbour of Brest, blowing up a small vessel 
by means of a torpedo, which he placed under her bottom. In 
téis boat Fulton seems to have employed ascrew, operated by a 
crank, as a means of propulsion. e French Government, how- 
ever, would not adopt his invention, and Fulton forthwith with- 
drew to England in 1804, where, under the assumed name of 
Francis, be obtained the support of Mr. Pitt. A commission 
was appointed to examine into and report upon his invention, 
which they at once pronounced to be impracticable. Fulton then 
returned to America, where he also gained the ear of the 
Minister, and had a commission appointed, but he met with such 
great opposition, and was so unfortunate in his experiments, 
that he gave up the attempt to introduce a system of tor 
warfare in order to turn his attention tosteam navigation, which 
he may be said to have introduced into that country’ It may 
be remarked, however, that during the course of his 0 ex- 

periments he developed the first notion of the jo steam 
aunches of to-day. This idea, which never got beyond the state 
of a model, consisted of a vessel of 300 tons, shown in Fig. 1, 
with sides 6 ft. thick, designed to be cannon-proof, and musket- 
proof decks 6 in. thick. She was to be propelled by a scull 
wheel, and was intended to carry two torpedos on each side, 
fixed on the end of spars 96 ft. long, supported by guys from the 
masthead. Another diving tor; boat, very similar in con- 
struction to Bushnell’s, but capable of accommodating a crew 


“+ Read before the Institution of Naval Architects. 
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ing down as 


boat, however, 
well. This boat had already drowned sixteen men during the 
and thus left hanging below the ship. The torpedo was fitted | trials made with her in Charlestown Harbour, the last time 


ing down with a crew of nine persons, and not again appearing 
fil she was fished up, put in eaee, and a fifth crew of six per- 
sons, under a Captain Dixon, undertook the attack on the 
Housatonic. She was propelled by means of a screw worked by 
a crank, which required six men sitting three and three 
opposite each other to turn it. The Memphis was then attacked, 
but unsuccessfully, a heavy rifle fire being opened from her upon 
the attacking boat, which was thus forced to beat a retreat. A 
most courageous and gallant attack was next made on the 
Minnesota, by Captain Hunter Davidson, who with two com- 
jons in a smal] ordinary stea'n launch started one evening from 
ichmond, and steamed down to Newport Roads, a distance of 
about 160 miles, remaining the whole of one day upa creek 
under shelter of some bushes, from which position he could see 
the Federal —-*, passing to and fro along the river; and 
starting again at nightfall, arrived in the midst of the enemy's 
fleet about 2 a.m. he found t ¢ the vessel be intended 


@ 
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ramming was surrounded with coal so he attacked the keel, 


flag ship, the Minnesota, striking ber wi —_ 
63 lbs. of powder, on the end of a spar inclined at an angle 
30 deg. The explosion took place in w. i 
but as it appears the Minnesota was at the time carrying a 
large quantity of shot and shell for the use of the army, which 
were stowed down low in her bilge, and their great weight must 
have resisted the explosion, for otherwise 53 lbs. of powder 
ought to have made a hole in a wooden ship. this 
attempt was made in the centre of the Federal Fleet, Captain 
Davi got away in spite of a heavy fire which was opened 
Seti ek net ay hee See Numerous 
attacks were made with similar boats, but without success. 
The Federals, at iast, also took to the use of torpedoes; and 
the Confederate ship Albemarle was sunk by a torpedo launch, 
commanded by Lieutenant Cushing. The launch, however, 
was also sunk by the explosion; and, out of a crew of u 
persons, only two saved themselves by swimming. ao 
were employed in ing special spar torpedo boats w 
jes Fear tetee tho laze of is, however, 6 vemark- 
able attack was made, in the James River, on the merchant 
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. | afford protection to the men 


} i ; these fuses (shown in 
%) consisted of a cap of lead a, containing a glass tube b. 
filled with sulpboric acid, and surronnded with a mixture of 
chloride of potash and white sugar c, communicating with a 
primer d of mealed powder ; on contact, the lead cap being crushed, 
the glass bottle was broken, and the sulphuric acid ignited the 
chloride of and sugar, and fired the torpedo. danger 
<n 
tact wi Ping floating log of wood or boom, before reaching the 
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wing fi 
1871, the plan shown in Fig. 6. This consists of a metal bush- 
ing @ a, having its u end closed by a thin metal dome 5, and 
& metal plug ¢ serewed into its lower end. A metal spindle d is 
supported on a spiral spring ¢, inserted in a recess f in the 
plug ¢; a thin inalatd bridge i attached to the spindle d, 

er which are two termi hhof insulated wires i i, one of 
these wires is connected with the , and the other, to 
which is attached the electric fuse, has ei 
connection Mery the battery. When or any wath this 
closcr attached is projected against a vessel or 0 ly, and 
receives a shock sufficient to crush in the thin metal dome 4, 
the spindle d is forced down untii the metal bridge g is brought 
into contact with the two terminals & A, thus completing the 
circuit of the electrie fluid, and firing the fuse. The wires would, 
of course, only be connected to the battery just before the action 
of ramming. It is, however, evident that the thin metal dome 
might be crushed in through some accident beforehand, and that 
then, as soon as the wires were connected, the would be 
fired at once. To overcome this difficulty there been sub- 
stituted for the metal dome } one made of india-rubber, fixed in 
a peculiar manner, which would always retain its form and 
allow the spring c to keep the circuit uncompleted. 

The torpedo is shaped as shown in Fig. 7, page 306, in order to 
insure the contact ot the fuse with the vessel. Still it is apparent 


effect this it would seem to be necessary to have a second fuse 
and two more insulated wires; but as mistakes might arise 
from unskilfulness on the part of the operator, and the wrong 
wires applied to the ery bey: the torpedo thus be fired before 
contact, this plan has not adopted. Captain McEvoy has, 
however, invented a fresh method, whereby with a single 
— fuse and battery, and one set of wires, the torpedo can 

fired either on contactor at will. The details of this plan 
I am at present unable to give, as it is not considered advisable 
as yet to make it public, 1 may, however, state that it is ex- 
tremely simple and ingenious, aud I hope that I shall be able to 
give a full description of it in our volume of Transactions. 

The system of firing shown in Fig. 6, is that generally 
adopted with the tor; be used with the launches which 
are being at t built for foreign countries. The launches 
may be divided into two classes, viz., those intended for river 
service, and those meant for ocean purposes. Fig. 7) page 306, re- 

tsariver launch similar to those construc y Messrs. 
‘arrow and Hedley, of Poplar. The one shown is 46 feet long and 
7 feet 6 inches beam, calevlated to bave a speed of 14 knots, 
built either of iron or steel, the plating being j in. at the 
and ¥-inch at the gunwale. 
The draught is 3 ft. 6 in., and the freeboard 2 ft. There 
is a steel turtle-back shield A, forward }-in. full thick to 
steering wheel, and throw off 
the water which might come on board from the explosion of the 
torpedo, The and boilers are also provided with steel 
iding covers. The boilers are locomotive, with a total heating 
surtace of 140 ft. the barrel plates being -i i 
tb bout, with j-in. butt 
riveted, and the engines non T4 
horse-power, working up to hood of ou pressure. The diameter 
of cylinders is 6) in., and of stroke 74 in. The frames 
are made of 1-in. angle irons with } in. reverse irons. 

The spar ¢ for the torpedo is shipped amidships, and can be 
run out over the rollere. A pocket a, suggested by Captain 
Davidson, is provided to allow the spar to have a greater de- 
pression than in the old plan of running it out over a roller on 
the top of the stem. Two stanchions f provided with pinholes 
ing depressed an de- 





premiers wetharn Brewers dy gate! the approach 
re . ‘ 
of the boat being heard. in de deme! the conteeings 
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effected againgt a portion of the skin of the boat, the plates 
there bei therecsed in thickness. It is surprising what a 
small effective surface is required te condense the steam in 
cases where the obiect is simply to condense it in order to avoid 
the noise, or to get the fresh water back into the boiler, and not 
with the object of obtaining a vacuum. 

The boats built by Messrs. Yarrow & Hedley for ocean work, 
and intended to be navigated in any weather short of an abso- 
lute storm, are made on vena the same principle but with 
larger scantlings and a greater draught and height of {reeboard. 
The one nt present building for the Dutch Government is 66 
ft. long, 10 ft. broad, and 54 ft. deep. She has a pair of direct- 
acting inverted engines of 200 horse-power, working up to 130 

ands pressure, diameter of cylinder 11 in., length of stroke 
fi in. e boilers are locomotive, with 450 ft. total heating 
surface. It is proposed to fit this boat with a small auxiliary 
donkey engine to facilitate the working of the spars. Those, 
however, constructed by Messrs. Thorneycroft and Co., are com- 
pletely covered with « steel deck y in. thick over the central 
portion, and have bottom plating & in. thick. They have 
surface condensing engines and are fitted with Messrs. 
Thorneycroft’s new patent screw propeller. The one just 
finished for the Swedish Government is 58 ft. long, 7 ft. 
6 in. beam and 3 ft. draught, and with an average number of 
505.48 revolutions per minute obtained by a mean speed of 
17.27 miles per hour. Z ¥ 

In our own navy we have as yet not built any special tor- 
pedo launches; it being considered that it would be quite suffi- 
cient to fit up ordinary ship gigs and launches for this service. 
The method of fitting these launches hitherto used has been to 
cover the fore part of the boat with a canopy of canvas, and to 
work the cerned pat on outriggers placed on either side of the 
boat, and to rig it out and in by means of a rope worked from 
the stern sheets, another rope being attached to the keel of the 
spar to ease it ont and rig it in again. 

We bave also adopted the electric method of firing at will, 
and not by contact; but as has before been pointed out, in 
actual warfare, when attack is made under cover of darkness, it 
is a very difficult thing to judge exactly when to fire the tor- 
pedo; and if the ap h of the boat were perovived, as in the 
majority of cases happened in the American Civil War, she 
would met with a fire of small arms, against which the 
canvas cover would be no protection, and it would be doubly 
difficult for men in danger of being shot down every moment to 
keep cool enough to judge accurately the exact moment when 
to fire the fuse. An expedition with a spar torpedo boat will 
necessarily always be one of extreme danger, and partake of the 
nature of a forlorn hope; and it seems but right that every- 
thing should be done in snch cases, not only to provide every 
element of success practicable, but also to protect as muth as 
possible the lives of the volunteers who venture in such a ser- 
vice. 

Lieutentant-Commander Barnes in his “ Sabmarine Warfare,” 
lays down the following as the requirements of a torpedo 
boat :—- 

1. She should be swift, easily managed and capable of being 
turned rapidly in obedience to her helm. 

2, She should be practically invulnerable and should expose 
as smal! a surface as possible to view. 

8. Her machinery should be noiseless and be capable of dis- 
charging any number of torpedoes in succession in any direction 
from herself. 

4. She should be completely covered so as to render swamping 
impossible. 

5. Her torpedo arrangements should be such that contact of 
the vessel or the torpedo with the ship attacked would be un- 


necessary. 

6. She should be devoted solely to torpedo warfare. 

If we exarnine into these six fe pee requirements in detail 
we shall find that some still hold good, others have been ren- 
dered impossible by the changes which have taken place in our 
artillery, and one or two are still moot points on which different 
opinions are expressed. 

I think every one will allow that the first condition of speed 
and rapid manceuvring admits of no dispute, for the quicker one 
of these boats can dart out from the shelter of a bank or ambush 
and approach her adversary, the more hkely is she to escape ob- 
servetion. This also takes in part of the third condition, viz., 
that her machinery should be noiseless, which is now obtained by 
means of the exhaust chamber. 

As to the second condition, “ practically invulnerable,” is now 
absolutely impossible. This was attempted in the American 
torpedo boat Spuyten Duyvil, with 5 in. of armour, anda draught, 
when equipped, of 7 ft. & in.; but the size of our guns has 
increased so much, that sufficient armour to afford protection 
against them would necessitate so deep a draught as to render 
the torpedo boat useless in rivers navigable by light draught 
gunboats which, however, carry heavy guns. What seems really 
to be required, in combination with quick action, is protection to 
the crew from rifle shot, and in this case our canvas cover is 
useless. However, it might be easy to provide a portable cover 
of boiler iron, capable of being fitted to the fore part of the boat 
in a few minutes if the boat itself were in other ways suited to 
the purpose. 

The fourth condition was probably laid down owing to the 
little data existing, at the end of the American Civil War, as to 
the effect of the explosion of a torpedo. It has now been proved, 
that, with s spar 25 to 30 ft. long, a charge of 100 Ibs. may 
with safety be exploded at a depth of 10 ft., the radius of 
explosion being only about 9} ft. 

vith regard to the fifth condition I have already shown how 
necessary contact seems to be, for nothing but simple and abso- 
lute contact can insure in all cases the torpedo being exploded 
within sufficient range to effect serious damage to the vessel 
attacked. 

The sixth ani last condition is stil] a moot point, but there is 
no donbt that it may be practicable to provide ordinary steam 
launches, with fittings capable of rendering them efficient tor- 
pedo boats if required, though in this case it must not be forgotten 
that speed, noiselessness, and protection from rifle shot are three 
indispensable requirements. 


Tae Aumnicay lnow Traps.—The Boorton (New Jersey) 
Iron Works have resumed operation. 








IRON AND STEEL FOR SHIPBUILDING. 

Tue following remarks were made by Colonel Campbell of 
the Royal Gun Factories, Woolwich, upon Mr. werey be pa 
on “ [ron and Steel for Shipbuilding” read before the J atitation 
of Naval Architects, and published by us last week. 

“ Mr. Barnaby clearly admits that such steel as be requires is 
not in the market, that is steel at a fair price and a of quality suit- 
able for shipbuilding. The only character or description 
steel at al) likely to be suitable for shipbuilding, would appear to 
be that employed for gun tubes, that is a steel approximating 
to wrought iron. 

“ All our gun tubes are made ot crucible steel (for which of 
course a large price is paid), and blocks of nearly 18 tons 
weight have been so sotacelt This steel answers well for the 
interior of guns, and appears to possess the conditions and 
characteristics required by Mr. Barnaby, so far as we can 
judge from our experience with gun blocks, but whether these 
qualities would obtain when this description of steel was reduced 
into plates is a matter that could only be determined by and 
costly experiments, and even then the expense would almost 
amount to a prohibition of their use. 

“ Whether the required conditions can be realised by the Bes- 
semer or open bath processes, and at prices ranging much lower, 
remains an open question. 

“ It appears to me that Mr. Barnaby in his puper has spoken 
from an experience of questionably made iron; that is iron 

lates, piled or composed of numerous layers, almost necessary 
implying defect. If the efforts of individuals had been to im- 
rove wrought iron, there would, by this time, have been « 
Digher standard of wrought iron for him to compare with steel. 
Inspection should begin, not after the plates have been produced’ 
but in the preliminary processes, in the pig, the puddling, piliog, 


and rolling, not omitting the 

“If oe en ee, eT 
mueh b —_— iron would be obtained. [a the gun 
factories the difficulty of obtaining wrought iron from the trade 
to meet our tests, rendered it necessary to put op peeems 
furnaces, and manufacture bar iron for ourselves. I believe Mr. 
Crampton’s process is in the right direction, inasmuch as it 
possesses the homogeneity of steel with the ductility of wrought 
iron. 

“ Plates made from this system direct from a bloom would be 
without lamin, and probably meet Mr. Barnaby's requirements. 
Mr. Bessemer bas stated that at the London and North-Western 
Railway Works at Crewe, steel made by his process is largely 
used for boilers, &c., and I can only say the manager of the 
works is a very bold man, but he certainly takes the greatest 
pains to test his material during al! stages of manufacture, and 
the material is made under bis own eye. He appeared, how- 
ever, to be using the open bath process as well as the Bessemer, 
and with as good results.” 





IRON AND STEEL FOR SHIPBUILDING. 
To THe Eptror or ExGrnegrina. 

Sir,—I have read with some attention the pauper placed be- 
fore the Institution of Naval Architects by Mr. N Barnaby, and 
the discussion which took place upon it. I regret that I was not 
able to take part in such discnasion, as 1 have had considerable 
experience in the use of what I wil! call homogeneous plates for 
shipbuilding and boiler = and think it right to give my 
testimony as to its applicability. I have built several ships of 
steel or homogeneous metal varying in tonnage from 300 to 
600 tons, and in using steel or homogeneous metal—manufac- 
tured specially for me—I have been perfectly satisfied With the 
result, and I may say the same with reference to similar material 
specially manufactured for and used by me in the construc- 
tion of about a dozen boilers, although I must admit that the 
quality varies to some extent, but which I believe can be 
remedied by care in the manufacture. 

Witb regard to the ships, one I have built has been aground 
several times, the cost of repairs consequent thereon have been 
small compared with what they would have been for iron vessels 
damaged under similar circumstances, as the plates instead of 
breaking were merely bulged, and had to be taken out, put 
through the rollers and replaced, whereas under similar cireum- 
stances had the ship been constructed of iron, the plates would 
have required renewal. I find in the stranding of iron shi 
where the plates do not break in their body, they do so at 
rivet holes. Permit me also to make a remark in reply to that 
made during the discussion by Mr. Martell. He states that 
“the cost” of steel for shipbuilding purposes is found objec- 
tionable; in this I entirely differ from him. Taking his own 
figures, viz., that a ship of 1000 tons takes in round numbers 
500 tons of iron at 8/. 10s. this will give 4250/., and take 
850 tons of bom metal at 161. per ton, which is a fair 

roportion, the latter will amount to 56001, or a difference of 
5501. in favour of iron. The vessel constructed of the more 
expensive material would, however, carry each voyage 160 tons 
more cargo, and would more than clear the extra cost of con- 
struction in less than twelve mouths. Shipowners will there- 
fore readily adopt the steel or plates in lieu of 
iron, as soon as the t prejudice against their use is re- 
moved, and it would, in my opinion, be generally adopted if the 
Admiralty will persevere with their experiments and bring them 
to a successful issue, and which would undoubtly induce Lioyd’s 
to classify ships, even with more than }th reduction in the 
— = the metal. 
ith reference to the use of steel or homogeneous metal for 
boiler purposes, the same prejudice at present exists in reference 
to this, as with regard to its use of shipbuilding ; but 
if the of Trade would take the matter i Led and issue 
instructions for its use, it would, I have no doubt, be adopted by 
manufacturing engineers—i.e., if the Board of Trade would pass 
a boiler made of steel of less thickness than the iron at present 
used. Want of knowledge of the superiority of the material in- 
duces the Board of Trade only to boilers made of the same 
thickness as iron. As to relative cost between steel and 
iron, “ lately,” boilers could be made of steel of the same thick- 
ness even as iron, taking the price of (the Low Moor or equal 


ualit ayn into consideration, without additional ; 
o fon made a boiler, of steel manufact <n 
Marriott and Atkinson, about three y i 

cost less than if it had been made of iron, 





With to the punching of holes in the and the 
necessity for reannealing in uence i 
purposes the holes are drilled of 
deterioration from 


Magrin SAMUELSON. 
Holl, April 7, 1875. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 
To rus Eprror or Exerneznixa. 

S1z,—I have been absent from home, and in consequence 
have only just read the letters of “ M.I.M.E,” “ Hycus,” and 
“Another M.LM.E.,” g the cncsetingly dilatory 
et 1 of apne ype ons of the yee of Mecha- 

Engineers, quite agree wit opinion of 
“‘ Hycus,” that it would be really unfair to our officers to ex- 
pect them, with merely provincial facilities, to produce the 
— with the same promptitude which Societies in 
show. To exemplify this I can point out that our 
worthy President, Mr. Bramwell, gave a lecture last Tuesday 
night at the Society of Arts, and I had intended to be there 
to hear it, bat, having been unable“to do so, I shall still re- 
ceive a full report of the lecture in the Journal of the Society 
of Artson Friday. This of course is a regular and easy thing 
for the Secretary of the Society of Arts to do with London 
facilities and habits, but can any one imagine our secretary 
doing this in Birmingham. 

Those of our members who were absent from our meetings 
used to look to your columns, and to those of your scientific 
collaborateurs for early i ion as to what had been read, 
said, and done at our meetings, and they seldom failed to find 
in your next issue a clear, correct, and interesting report of 
the proceedings, but at our last meeting some most extra- 
ordinarily zealous official seems to have issued an auto- 
cratic ukase, which for the time reduced the Institution of 
Mechanical Engineers to the level of a private debating club 
by forbidding the press to _— any report of our discus- 
sions or transactions, and this ukase was issued without any 
proper authority to make any such new regulation, and in 
most decided contradiction to the practice of the Institution 
for many years, and there is no doubt that were, the opinions 
of the members ascertained it would be found that this ukase 
was not in accordance with the wishes of any but a very small 
minority. 

I quite hope that the officials of our Institution will have 
the good sense to see the great mistake they have made, and 
Pogue to withdraw the ukase before our next meeting in 

on, and if they do not do this I hope the members at the 
meeting will avail themselves of the . ey to pass a 
resolution showing that it is their wish that the scientific 
press shall have as heretofore all the facilities ible given 
to it to enable it to furnish those members of be Tastitution 
who may be absent from our meetings with early information 
as to what has been done. 

I hope some of your many readers who are members of the 
Institution will give us in your columns their views as to the 
best means to enable us to prove at our next meeting to the 

i world that the members of the Institution of 


Mechanicat Engineers are not so much “ behind the age” as 
to wish to “ gag the press.” ' 
Yours, &c., 
A Bettever ts Posurcrry. 
Westminster, April 7, 1875. 








STREET TRAMWAYS. 
To raz Epitor or ExGinesnine. 

S1rm,—Although I am aware that Mr. Gore has been edu- 
cated in the American Railway School of Engineering, I am 
astonished to find that he continues to advocate the primitive 
system adopted in the infancy of the Republic, which the 
necessities of the country com a system in which first 
cost was only leaving the cost of maintenance as 
an after i That this system will not answer the 
requirements of this country has been proved in the ease of 
the Liverpool tramways, which are to be taken up, although 
laid under the direction of Mr. Gore, and on precisely t 
same system that he advocates in your impression of the 
26th ultimo. 

Mr. Gore speaks of the Valparaiso tramways as being Jaid 
on new formed rubbish, but neglected to say how the 
streets are formed. Are they as neatly paved as our streets 
are? and are they kept in such “apple-pie order” as the 
streets in Britain are? It ty A t he has overlooked 
Liverpool, and has gone so far as South America for an illus- 
tration of his ideas; but having done so, Mr. Lyndes and Mr. 
aCe ne, Sass with that Mr. Gore has 
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best laid wooden tramway has been laid on concrete, and that 
the’sleepers do not spring}and jump, nor do the joints of the 
stones work loose, but I admit the joints of the rails are 
seldom even, consequent on the defective mode of fastening, 
which I would like to see improved, but despair of ever 
seeing on a wooden system. 

In conclusion, I differ with Mr. Gore, in reference to the 
material used in the sleepers, to the idea of a loose and yield- 
ing foundation, and to the spiking or bolting downof the 
rails, and as I advocate a system composed of longitudinal 
iron sleepers well bedded in concrete or asphalte, a rail 
easily’ removed without disturbing the paving, and points 
and crossings that can be bonded into the main line, I 
desire very much to know what objection he can have to 


7 l, iron, taking the plaee of a perisb- 
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ROTARY PUDDLING. 
To rue Eprtor or Everngerrna. 

S1n,—The last paragraph in my letter to you on rotary 
puddling in your last issue read thus: “ At present we have 
no difficulty in making 50 tons per furnace of puddled bars.” 
It should read, “ At present we have no difficulty in making 
50 tons per week per furnace of puddled bars.” 

In a comparatively short time we hope to be able to in- 
crease the output to 80 tons per week per furnace. 

Yours faithfully, 
J, A. Jouzs. 

Erimus Iron Company, Limited, April 5, 1875. 











STURGEON’S AIR-COMPRESSOR. 
To rae Eprror or Eserneerine. 

Sir,—In our letter of the 3lst ult., which appeared in 
your issue of the 2nd inst., we observe a typographical error, 
which it may be important to correct. 

tespecting the delivery valves of air compressors we said 
“their area cannot be too large,” not as your compositor 
made us say, “ must be too large.” Kindly correct in your 
next issue and oblige 
Yours faithtully, 
Henry Craryros, Soy, asp How.ett. 
Atlas Works, Harrow Road, London, W., April 3, 1875. 


THE GERMAN IRON TRADE. 
To rae Eprror or Exaineerine. 

Siz,—In the German edition of EnorxgEerinG, published 
at Berlin, I read in the number of April 3rd an article 
referring to my reply, published in your number of 
March 5th, to a publication in Iron, which drew a disgraceful 
picture of our iron and mining industries. The German edition 
of ENGINEERING states that the first wrong statement about 
the Germaniron and mining industries appeared in your paper, 
and that you as editors were not to be blamed for publishing 
this statement, which had been forwarded to you as a cor- 
respondence. Will you allow me to refer again to my reply, 
which states positively that it was directed against an article 
in Iron, and not against an erticle in your valuable paper. 
Hoping that you may find space for these few lines in your 

I am, Sir, yours truly, 
A German Enxciyeer ayp JRONMASTER. 

Diicseldorf, Rhenish Prussia, April 5, 1875. 








THE MANUFACTURE OF IRON, 
To rae Eprror oF ENGINEERING. 

Str,—The several letters you have kindly inserted in your 
journal, have led to correspondence upon some pointe that 
were thought to be not fully explained, and which with your 
permission I will briefly enumerate and answer, as similar 
questiuns may arise in the minds of others who have not 
taken the trouble to ask for special! information. 

1. What means do you employ to keep the ingredients at 
the bottom of your receiver? For thétr specific gravity is less 
than that of the iron. 

This is a difficulty that has always been thought to exist, 
and numerous patents have been taken out to prevent the 
materials from rising upwards. But in reality there is no 


lifficulty about it. I simply place the ingredients at the 
bottom of the receiver and there they remain until their 
work is done. A body cannot float unless the floating liquid 
is able to reach the bottom of it, the sand does not rise from 


the bottom of a founder's mould or ladle, because the iron 
cannot surround the particles. My trouble bas always been 
to cause the particles of limestone to rise through the metal, 
and this is done by mixing a fusible substance with it, eo that 
the iron by meltimg away the fusible substance arrives at 
the underside of the particles of limestone, and thus causes 
them to float upwards. 

2. Is the action of the chemicals regular ? 

In my letter to you of January 27th I gave three sets of 
analyses by Mr. Pattinson in proof of this. They were made 
in order to ascertain the largest quantity of silicon that 
might be left in the iron without detriment to the fettling 
and bottoms of the puddling furnace. 


, 
December 19, | December 24,| January 12, 
The Quantity 1873. | 1873. 1874. 
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5. Is there not a difficulty in ing so i 
as 10 tons of refined metal ae ptgegar. 
There would no doubt be considerable difficulty if the 


moulds were in one long line, but hp ae have five or | i 


six moulds about 10 ft. or 12 ft. long, side by side, so 
that the receiver being on wheels, the rails somewhat 
inclined, as soon as the first mould was full, the receiver could 
be allowed to ran, by means of a brake, to the adjoini 
mould, and so they could all be filled in rotation. T found 
no difficulty in casting into a flat sand mould 15 ft. to 18 ft. 
long by 4 it. or 4 ft. 6 in. wide in quantities of three tons. 
4. lem ho seniiatentain tha the t quantity of materials 
to use, and how is the cost caleulated # 
_ [have found by means of very numerous experiments that 
it requires 40 Ib. of limestone and 40 Ib. soda ash to remove 1 


per cent. of silicon from 1 ton of iron when acti a 
column of metal 4 ft. deep. do. thet Wien thoes of 
the iron is ascertained, the right quantities of are 


easily arrived at. The cost may easily be 


a. d. 
40 Ib. ground limestone at 10s. per ton ... 0 2 
40 lb. soda ash at 7s. 6d. per owt. ... 2 8 


Cost of materials per ton of iron with 1 per 
cent. of silicon ees oes one a 2 

The expense for labour is very little indeed, and the extreme 
cost may be taken at 4s. per ton for 1 per cent. of silicon. 

If a cheaper fusible material than soda-ash were used, 
such as chloride of calcium, sulphate of soda or potash, &c., 
the cost could be a gcod deal reduced. 

5. Does not limestone make the wrought iron red-short ? 
and why do you use this instead of oxide of iron which you 
say will answer? 

It is said that when the puddling furnaces were fettled 
with limestone the wrought iron was liable to become red- 
short. This was no doubt due to small pieces of unfused 
lime that were rolled up with the ball or to the character of the 
ealeareous cinder, which was not sufficiently fusible at the 
welding heat of iron to lubricate the fibres, or cause them to 
move readily over each other. But when the iron is treated in 
a deep receiver the slag separates completely from the molten 
a | and the wrought iron produced from it is as a fact 
neither red nor cold-short; and well-known houses have 
highly estimated its value. 

Oxide of iron will not remove the sulphur, so that with 
sulphurous iron I am obliged to use limestone; but where 
the sulphur does not exist to any considerable extent I pre- 
fer oxide of iron, which increases the weight of metal at the 
same time that it removes the silicon. 

6. We can understand the increased yield at the puddling 
furnace, but how do you explain there being one at the mill ? 

The better yield at the mill is simply due to the improved 
quality of the puddied bar. Every mill manager knows that 
the better the quality of the iron the less it wastes in the 
mill. But setting theory aside it is an established fact that 
there is less waste with refined iron; amongst other works 
it was thoroughly tested at the Imperial Works, Eston, in 
presence of several gentlemen in the iron trade. 

7. Isis not a fact that when ail the silicon is removed 
from pig iron, it will not boil in the puddling furnace, and 
the wrought iron produced does not weld ? 

It is not a fact. Silicon bas nothing to do with boiling 
the iron. No real boiling takes place in the furnace ; 
it is simply an agitation of the metal caused by a generation 
of gas below the surface. This gasis produced by the oxida- 
tion of the carbon; it is carbonic oxide, and may be seen 
burning in blue jets on the surface of the iron. Silicon gives 
off no gas by oxidation, and consequently cannot boil the 
metal, but as, up to the present time, t have been no 
means of extracting the silicon without the carbon, it has 
been said, with truth, that iron without silicon does not boil; 
but iron refined by my process which removes silicon and 
need not touch carbon, does boil in the puddling furnace. It 
is quite true that unless there is present a certain amount 
of siliceous cinder the iron does not boil freely, but this is 
obtained from the hammer slag, and when that becomes too 
poor in silicon, a little mill cinder can be added to it, and this 
will always make the puddied bars weld properly together. 
My refined iron rolled into 14 round bars, turned quite clean 
for bright shafting and showed no signs of a weld; this can- 
not be done with ordinary Cleveland iron, which is unable to 
stand the requisite heat in the mill furnace, and when turned 
bright shows the welds and black specks. 

8. The Dandy furnaces were discontinued many years ago, 
and we think the men would not retarn to them, as they 
entail more severe labour. 

It is true that when boiling pig iron came into vogue, 
Dandy furnaces were discontinued, and as long as pig iron 
has to be puddled they cannot be re-introduced, because, 1. 
The labour is too severe and continuous; 2. The furnace has 
constantly to be cooled when fettling; 3. The bottom would 
not last when puddling siliceous iron if the great heat were 
maintained, and the operati would be constantly delayed, 
whilst fettling or putting on scrap balls, and all that time 
the iron cout be wasting in the Dandy. 

But if refined iron is 





again used, Dandies may be re- 
introduced, and the cost of adapting one to an ordinary fur- 
nace could not exceed 51. They have never been abandoned 
at those works in South Yorkshire where they still puddle 
refined iron. 

9. Although the removal of silicon and sulphur is an un- 
doubted advantage, yet we should feel more interested in the 
elimination of phosp' 

I reply that when the silicon has been removed, and the 
iron does not contain too much carbon, phosphorus is taken 
out in the puddling furnace, and the iron is not cold-short. I 
explained this very fully in my letter on Cleveland iron 
printed in your issue of February 19tb, and brought forward 
the action of the Danks and Crampton machines, as well as 
the operation known as roasting in the hand furnace, to 
show that the only agents that are at present known to ex- 
tract the phosphorus are a rich oxide of iron combined with 
great heat. ‘ihat great heat alone will not answer the pur- 









the best hot-blast pigs re i be fully 
equal to the metal now made by re : seo 
my letter on high-class iron, eg | 

12. What is the smallest amount for which we could put 
down plant at our furnaces ? 


This hae egg st gente cogent et ery 
but for about 1000/. a plant could be erected sufficient for 
operating upon 10 tons at a time. 

13. In ease the pig-bed is lower than the yard level, 
how do you propose to work 

I should sink a round pit t 
ceiver when the metal is run into it; 


chimney eee vapid yr | fixed to the 
hig Proven | de to the i 

it. I should have a pair of movable rails 
pit, so that the receiver might be run under the chimney, 
and when made fast to it raised to allow of the removal of 
the i and rails and then lowered into the pit. It 
could be removed from the pit and placed upon the carriage 
to be run away for tapping out in the same manner. 

14. Can 6 tons be operated upon as well as 10 tons? 

Five tons can be treated very well, as m i 
have been all made u 24 to 5 tons, but t 
hotter in larger quantities, the cost of chemicals is less, and 
no more labour is required to refine 10 or 15 tons than to 
refine 6 tons, and although 5 tons may be refined I prefer 
the quantity for economical and easy working. 

* ave you experimented upon making steel from Cleve- 

iron? 

I have made many experiments, but not having exhausted 
the subject, I have nothing at Guonvah to estansanioaht: 

a... oa god Satoh eevee 
the silicon ur iron by your process 

There are some 50 lots of refined iron now on my works 
about 24 to 3 tons each. And I shall be happy to give an 
one permission to take samples for analysis from any or 
of the lots, when they can easily satisfy 


point. 
17. What proof can you give that the saving you mention 


is effected ? 
I refer Fig generally to my letter on Cleveland iron Feb- 
; but I may add, that it jae guones befane the 
eveland refined 


d 
g 


ruary 19) 
Privy Council, June 16th, 1874, that my 

iron was p in the Dandy furnace, and made 10 
in the shift as against 6 heats 

the coal used was 16 owt. as 
No fettling was used except at the end of each shift and 


scraps. 

I desire to make} it quite clear that the commercial value 
of the invention is particularly important at the present time 
when cheapness of production is necessary to compete with 
foreign makers; but the improved quality, owing to the re- 
moval of phosphorus in the puddling process, is certainly 
great feature when we ider the importance of having 
our ship plates free from cold- and the quality 
being equal to that of best iron, makes bars from my refined 
Cleveland iron worth 20s. per ton over ordinary eland 
bars. 


If, therefore, cuality is an object, there isan increased value 
of 20s. per ton in this respect besides the 20s. per ton that 
I have shown to be saved in production. _ : 

18. Can you give me details of the saving effected in the 
fe by the use of your refined iron ? , 

refer you to my letter upon Cleveland iron of February 

19th for the full particulars, but 1 will briefly enumerate 
them again. 


Saving in coals by the use of the Dandy 


Sewt. (16cwt. being burnt instead of 24), «. d. 
S ewt. at 74. .. or oe ane ped B® 
Saving in for bottoms of furnaces ... 1 6 
Saving in i, Tewt.at 208. a. a 4 
Ss increased yield of bars at 808. 2 0 
yield in the lewt.atSs. «1 5 0 
Saving in repairs to one ote ne 
Less payment to men for working refined son 
Saving in general c terest, ae. ... 1 0 
Expense of roughing down for rails saved on 
account of improved quality 5s. to 7s. per 
tom of rails sues tte eee BO 
Total saving in the forge and mill... #1 7 6 
When going for plates, bars, &., the quality is 
worth 50s por (on Yastend of Oe sli 
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I have now answered all the principal queries that have 
arisen, but should any one desire further enlightenment I shall 
be happy to communicate with them privately. 

I am, Sir, yours faithfully, 
Axrrnuce Waryer 
21, Leinster-square, Bayswater, London, March, 1875. 


NOTES FROM SOUTH YORKSHIRE. 
SuHerviztp, Wednesday. 

Flooding of the West Hallam Collieries.—The flooding of 
these collieries ~ alladed to last week—has increased to a serious 
extent, the whole of the workings being inundated, and the 
shaft partly so. 
adjoining collieries of Messrs. Whitehouse; it being feared that 
the water would reach them ss well as the Nutbrook Colliery 
of Mr. Mundy. 


A Co-operative Colliery—The Shirland Colliery near 
Alfreton, Derbyshire, will probably be transferred in the 
course of the next few weeks to the South Yorkshire Miners’ 
Association. The purchase money is stated to be 75,0001., of 
which 15,0001. has been paid as a deposit. A company, with 
Mr. Mundella, M.P., as chairman, and a capital of 100,000/., 
will probably be formed to work the pit. 


Wakefield Water Works Company.—An extraordinary 
general meeting of this company's shareholders was held on 
Tuesday, for the purpose of empowering the directors to take 
certain steps, and to borrow 7600/. on mortgage. This sum was 
said to be required in order to pay claims and provide new 
filtering beds which would cost 30002 The directors were also 
authorised to take measures for securing a new source of supply 
for the town. 

Appointment of New Gas Engineer at Leeds. —Mr. Henry 
Woodall was last week appointed engineer and manager of the 
Leeds Corporation Gas Works during the pleasure of the Town 
Council at the salary of 600/. per annum. 


Leeds Corporation Water Works.—The Water Works Com- 
mittee of the Leeds Town Council has purchased 1874 square 
yards of land at Readingley for the new pumping station, ata 
cost of 10001. The expenditure of the committee up to March 28th 
was 660,386/. 


the Lindley Wood reservoir. The Swinstey reservoir will not 
be completed before the end of the year. Trial holes are still 
being sunk for the Fewstan reservoir embankment, but it is not 
yet known whether the substrata are satisfactory or not, as a 
good deal of water is being encountered in these trial sinkings. 


The Sheffield Steel and Manufacturing Company.—The 


The horses bave also been drawn out of the | 





The Washburn dam is progressing favourably, | 
and may possibly be ready for use by next autumn, as also may | 
| across the river vid Isle Rondeau and St. Helet’s Island. | 


annua! report of the directors of this company states that there | 


bas been a loss on the year’s operations, chiefly incurred in the 


| made with railway works in the province of 


steel department, the manufacturing branch having been carried | 


on at a profit of 20 per cent. The exact amount of the loss is 


shown to be 29851. lds. 4d. 

Reduction of Colliery Operatives’ Wages.— The South York- 
shire and North Derbyshire Coalowners’ Association (Limited), 
comprising all the principal colliery proprietors in those districts, 
are about to reduce the rate of wages paid to all the topmen and 
above-ground workmen in their respective employments, the re- 
duction to be about an average of 5 to 7 per cent. 


| is making rapid 





teed Shiela 


ee | 
i 


Stoke Hole 





The Price of Coal at a leading coalowning firm in 
the Sheffield district has reduced the price Teun of its coal by 
about 1s. per ton, from April Ist. 


The Monsall Dale Tunnel, Midland Railway.—Dauring the 
early part of this week the Monsall Dale Tunnel of the Midland 
Railway has been lined with brick, and the rails within it have 
been altered from a double road to what is termed a parallel 
single double—the outer rail of the down line being within the 
inner rail of the up line, and the connexions at each end being 
quite distinct. It is thus impossible for a train to run out on 
the wrong line, there being no points. Additional signal boxes 
are being erected and a pilot man will always be in attendance. 








FOREIGN AND COLONIAL NOTES. 
Railways in the Dutch Indies.—The Second Chamber of 


| the Low Countries has voted a credit of 1,000,000/. for the 


construction of a railway from Sorabaya to Malang. The 
course to be — with regard to the working of the new 
line has not yet been determined. 

Street Cleansing in New York.—The cost of the street 
cleansing operations carried out by the authorities of New 
York last year was 228,206 dols. The extent of streets swept 
during 1874 was 814 miles. 

The John Cockerill Company.—A denial is given to a 


statement that the John Cockeri!] Company had received an | 


order for 10,000 steel tyres on English account. The com- 


pany bas nearly completed an English contract for tyres | 


which it has had on hand for some little time, but it has not 
obtained any new English order for tyres. 

Canadian Pacific Railway.—The Canadian Government is 
about to commence the construction of the Canadian Pacific 


t 3 
, 
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NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

Mippiesprover, Wednesday. 
The Quarterly Meeting of the North of England Iron 
Trade.— Yesterday there was a good attendance on ‘Change at 
the Middlesbrough iron market, a large number of representa- 
tives from a distance being attracted to the iron town to attend 
the quarterly meeting. The usual facilities were afforded for 
the exhibition of models of machinery and articles of interest to 
the trade, but only two persons availed themselves of this 


| method of advertising. Mr. Charles Wood, of Middlesbrough, 
exhibited a model of a patent truck, the advantage of which 
| was that it could be unloaded by a simple mechanical arrange- 


| ment unfastening the bottom. r. Turner, of Middlesbrough, 
| showed two cases of engineers’ and shipbuilders’ tools. There 
was no material alteration in the tone of the market. No. 3 


| Cleveland pig was sold at 58s. 6d. per tén, and other qualities at 


proportionate rates. Some pig makers decline to do business at 


this figure. 
The Cleveland Ironmasters’ Association Returns.—The 
monthly returns of the ironmasters of Cleveland have just been 


| issued, and it appears that out of 157 blast furnaces there are 


| 


| iron trade will again be discussed. 


Railway on Vancouver Island. The work will afford em- | 


ployment to a considerable number of men. The rails for 
the line have been shipped from England and the works 
will be undertaken early in the spring. The question 
whether the great line shall run north or south of Lake 


| reduced 2} per cent. 


125 in operation. There are ten new furnaces in course of 


erection. 

The Finished Iron Trade.—The finished trade is more ani- 
mated. Several rail orders have lately been placed with Cleve- 
land manufacturers, and it is hoped that there will shortly be 
considerable improvement in this branch of industry. 


The Ironworkers’ Wages.—The ironworkers wages are to be 
On the termination of the time for which 
the Derby scale was to be in operation the wages question in the 
In order that some arrange- 
ments may be made in this matter there is to be a conference 00 
the subject in May, when it is hoped that some seheme for the 


| regulation of wages, so as to prevent strikes or lock-outs will be 


Nipissing is exciting very general interest in the province | 


of Quebec. 


| firm. 


The New St. Lawrence Bridge—The new St. Lawrence 


Bridge Company has engineers surveying various routes 


Men are now engaged in boring into the river bed under St. 
Mary’s current to ascertain the nature of the strata, and ex- 


— will be commenced shortly in the South Channel. | 


t is hoped and expected that the bridge will be completed | mg Dodds, M.P., Mr. Frederick J. Bramwell, F.R.S., and 
| Mr 


within three years. 
Railways in Canterbury geet ape | oa is being 
terbury, New 
Zealand. On the main southern line, the Ashburton bridge 
headway, and a start has been made with 


| that over the Hinde; formation, po ba and ballasting 


| is also being proceeded with on all parts o 


a line from the 
Ashburton to the Rangitata. 
Locomotives on the Bahia and San Francisco.—The Babia 


and San Francisco Railway Company has 13 locomotives. | 


devised and agreed to by both masters and men. 

The Coal and Coke Trades.—The coal and coke trades are 
rather better. There is a good demand for coke and prices are 
Best coke is selling at 16s. per ton at the ovens. 


—————— 


Loypon Association or Foreman EyaGinesas 45D 
Draveutsmen.—At the monthly meeting of this Institution 
on Saturday last, presided over by Mr. J. Newton, Mr. John 
Walter, M.P., Mr. Joseph d’Aguilar Samuda, M.P., Mr. 


ohn Stewart (of the Blackwall Iron Works), were elected 





| honorary members. Messrs. Bale, Wilkinson, Hughes, and 
| Lyon were also and elected as ordinary associates 
Afterwards the stewards and committee and officers 





were awarded votes of thanks for their successful exertions 
at the recent anniversary festival. Mr. J. Thomson Scott, of 
the Patent Office Museum, next addressed the meeting, and 
advocated the erection of a monument over the grave of the 
late Sir Francis Pettit Smith, the introducer of the screw 

ler. His suggestion was reeeived most favourably, and 
it was left to the committee to determine the amount which 


The aggregate distance run by the company’s engines during | should be advanced from the funds of the association towards 
the six months ending December 31, 1874, was 45,098 miles. | the Smith Monument. 
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‘THE FORM OF VESSELS.* ment, as will result in great propelling power of sail or screw, | safe, with an exact adjustment to determined load lines— 
New Base for the Form of V. and small increase of resistance in rough water. always, however, to much change—of weights to 
On a New Base : f’ Vesssle. My system being a peculiar combination of horizontal and | metacentre and sail to weights; but such adjustment is 
By Epwaxp Jacxsox, of Manila, Philippine Island. vertical dioplacoment, I must give a few lines to the exami- | in all cases difficult, and to the trader as @ rule impossible, for 
I ng to lay before the Institution of Naval Architects ation of their qualities, prefacing this examination by some | he must take the — and kind myn Fal can get, and 
new base for the form of sailing vessels and steamers. remarks on beam : id? : __ | have it stowed as best he can, and the q of the vessel 
My ideas having been formed in « place so far distant Beam is out of favour on this side of the Atlantic, and in | have often to be guessed at, for as a rule they are only found 
from the centres of civilisation, and where there are scant truth, mere beam may not give horizontal ent. by trial in more or leas ° 
facilities for study, they are chiefly the result of my own | Thus beam deep down in the water has the evils of the vertical With sufficient horizontal on the tontrary, 
thought and experience. I should therefore have been diffi- | displ t it approaches ; lowering the immersed buoyancy | it matters little what sail is carried or where weights are 
dent in addressing so well informed a body, had not my ideas it lowers the metacentre, and the centre of gravity has to be | placed, the difficulty * ex reduced to trimming the 
been confirmed on a small scale by proof with vessels | have | lowered with it. Or beam flaring above a load-water line | vessel to a given load line. will be easy with heavy 
mrself constructed of from 20 to 80 tons; had not my prin. _ comparatively narrow, but adds to yey, jerk. f stable with light ones. 
ciples been confirmed by authorities I have since studied, But of horizontal displacement, by which I mean a dis- tal displacement has also the immense advantage 
whatever may be my deductions; and had I not found that placement so horizontal as to yield an approximation to a | to the trader of avoiding ballast, and the reserve of buoyancy 
‘n as far as having the greatest breadth farther forward in constant load- water section, the teral movements are perfect. | at a given freeboard is much . Bat its small —— 
the lower than in the upper water-lines, I but agree with the It resists careen at the smallest angles, both by lee buoyancy does not give lateral hold on water, nor a sufficient 
late Mr. Maudslay, although my base leads to a vessel of and by weather-weight, as is beautifully exemplified in t for rudder or screw, and in a head sea it is at a very 
different form to that shown in his drawings. the double-tube lifeboats; of which I have been assured by | great disadvantage as compared with vertical displacement. 
: In the system — ee Se Be peaeie comtinnieen of 
a 2 BODY PLANS vertical and horizontal displacement, the ad of the 
£. 5 latter are retained, while ite disadvantages are avoided. If 
245 Pt 25es such combination make horizontal 
FIG! Li useful and speedy in all winds and seas, surely it should in 
—— o — \/ ae Pe t build of low bulk and meagre beam, 
‘ y the safety of which is so very much more dependent on 
witha , Sect. TO LOAD E Siero ee strength, freeboard, and stowage, and which has given so 
™ - many dreadful proofs of ite danger. 
S 1 69 69 SQ FEET Se ae oe ee for a trading screw steamer— 
- : a Mans which I call the Manila—on my lines; the dotted cross 
a VERTICAL IDEM sections being those of the Bremen, from the 
s Britannica. The latter has a good rise of floor, is far 
et ae from being an extreme example of low bulk. I have made 
eR the Manila’s diplacement considerably larger, though she 
4 3 2 SECT ' would avoid much weight of ballast. It will be seen the 
- —~ FIG2 Manila would have an unusually near approach to a constant 
load water section at a given draught, her metacentric height 
- . NTAL SECT. | TO LOAD LINE emi —longitudinal as well as lateral—being so great. The great 
a ~- Sitters. | reserve of buoyancy abaft the bow admits of a very fine load 
- ; tL. se ___ 1.13 SQ.FEET line forward, yielding a bow which could be driven with great 
eric y a — power against a heavy sea. Besides easy and diminished 
* ve A DEM _ P a ‘ 
Ba ny a motion, the Manila would have the following advantages : 
ee sg I call particular attention to 6,7, and 8, as being of great 
' jmportance in trading vessels : 
« ” ? 
7 Figs.3 £4. 5.5. MANILA: 
= = a 4 ms oa —— }-—-—-— = * 
=e URES one a a 
a f ee meine «8 ane : Ze 
ted & Sections are cf § 8 Brenen j 
_ em cs 2 
=—— = e ~ en es a | 
ee 3 ,. s > a i 
6 ? r a poll stl ws —r— 
ee ees one singeapested ——_—_—_—_——— ee 
Fo af ees - A” 
a [ wt. Figs. #6. yacnT “4 ’ Combined Daplamt _Ver tix 
—~ | a ee 3 m Pi ae = —————— if hig. a 
j ~a Kx / . A 
+, ld ie Y | 
é SS sia . hittin “if 
F ; 
‘ “t . P cee JS $3 £0 ro je e. $0 FY 
@ OF : Os 19. CNP on whe hers , 
Dotted C. S. af “AMERICA 4 a nnn a -- Scale * #i2 ine. ; 4 wet Be = * 
ee al I ae ae =. nana | 
- i _—_— ets ne 4 | 4 
: | is —— Z - a 
2 oa rt SSS 


Fig. 1 represents the base I propose—an infinitely acute | 
a ing | as is the draught. It never rolis into the waves, but ever 


angled triangle A, at the forward end of the figure, changing 
gradually into an infinitely obtuse angled triangle B, at ite | 
after end, the midship section C forming a right-angled 
isosceles triangle, though of course this in practice might be 
obtuse. In this figure the greatest draught is at the smallest 
beam, and the greatest beam is at the smallest draught; 
that is, the one end is held up by vertical and the other b 
herizontal displacement. The midship-section lies at half 
the extreme draught and half the extreme beam, the entry 
and run both extend throughout the length, and the increase 
of beam and decrease of draughts are reciprocal, so that the 
displacement and replacement of the water are equal and 
simultaneous. 

For comparison I add (Fig. 2) the base in triangles of the 
existing system, in which the ends are chiefly sustained by 
the middle, the part forward of the midship-section is given 
to entry, and the part aft of it to run, so that if the one be 
lengthened the other is shortened. Thus, in old vessels the 
run was generally long and the entry short, while in some 
successful modern ones the run is short and the entry long. 

Into the question of the resistance of fluids I do not enter ; | 
though the system I will at once yield both the finest 
of entries and the finest of runs; but my object is to obtain in 
& vessel such a combination of horizon vertical displace- 


* Read before the Institution of Naval Architects. 








| the full bottom of the day, the temptation to ease motion by 


the men, no sea lifte the weather-tube out of water, light 


undulates with them, riding above them. Its action is 
preventive. It is always easy and water-borne on its 
water-bed. 

To these the lateral movements of vertical displacement, 
by which I mean that approach to it on which most vessels 
are now built, form a complete contrast. Its form at the 
surface of the water offers little resistance to careen ; its 
form below water entirely favours it. Never firm but often 
rude, for it is divided against iteelf, the low buoyancy 
wrestles with the low weights by which it is tethered. 
as violent afterwards as at first sluggish, but exert great 
power after considerable heel, and then the form is not only 
rudely righted by them but even by the free side, which, 
however straight before, approaches, after inclination, the 
disadvantage of flare. Not undulating with the waves, 
vertical displacement rolls a vessel into the waves or the 
waves into her. Its action ie corrective. Weight stability 
in rough water is attained only by constant strain. } 

I say weight stability, because this is necessary to vertical 

isplacement; and here must be remembered a danger in 





raising the centre of gravity; which, \ weight 
stability, if the lus form stability be ff a 
moment may be in which there is no stability at all. | 
I would not deny that such a vessel might be easy as well as | 


1. Clean run to serew, and its more constant immersion. 

2. Great sail-carrying power. 

3. Great weatherliness. : 

4. Straight course from after-gripe, and yet quick to helm, 
from constant immersion of the ome - “ solid” me. 
Less excess of after-draught n or after-gripe, as the 
height of the rm mete at leaves great fineness 

low. 

5. Great cubic capacity for passengers and measurement 
goods, and this can be Hy i d, as the great re- 
sistance to extra sidewise immersion, and great lateral hold 
on the water, will admit so large an amount of superstruc- 
ture; for horizontal displacement is safe with either a very 
high freeboard or a very low one. The weight-carrying 
capacity can be greatly increased by small increase of im- 
mersion, and yet the draught not be tat, the ne- 
cessity for much, if any, excess of after-draught avoided. 

6. Much greater equality of draught when i | or when 
empty, and very great saving in expense, time, weight, and 
room of ballast, the tax of the shipowner. 

7. She would stow herself; being 
and stable with light ones. There w 
of shift of " 

8. Greater body above water—or reserve of safety—at same 
freeboard, and greater safety at the same reserve of bouyancy, 
or body above water, 

The Manila would certainly cost more to build, but this 





with heavy cargoes 
also be less danger 
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expense would, in most trades, soon be recovered in saving in 
ballast, and in great cubic capacity, and I trust we are ap- 
proaching tha day when men’s lives wil! be taken into the ac- 
count, and when the designer's object will not be to get the 
largest displacement in the smallest dimensions of length, 
beam, ani draught; which means ia plain English the 

reatest weight in the emallest size, manifestly the form of 
east baoyancy. 

In Figs. 5 and 6, I add @ yacht, the Filipina, of 93 ft. load 
water-line by 26 ft. beam. The dotted sections are of the 
America. 1 make comparison with that celebrated yacht as 
one of the fastest of her length, and the comparison is the more 
difficult for me, as she had great beam, form stability, and 
eail-carrying power. To the last indeed I attribute her speed, 
for though her entry is exceedingly fine, yet her run is short 
if not coaree. It will be seen that the Filipina, with 
more effective sail-carrving power, hos a finer entry, a 
much finer rua, a much smaller midship section, and 
a much greater lateral resistance in proportion to the 
longitadinal resistance. Her metacentre is exceedingly 
h gh; she would possess in an extraordinary degree the ad- 
vantages accruing from a load water section little liable to 
change, and her form above that line is of little comparative 
inaportance. If besides lateral capycity and fine deck room, 
great overhead height be needed, any necessary superstructure 
can be edded as already explained. With very small low 
bulk she has room for the little metal ballast she would re- 
quire 
It must not te thought that because I have made her dis- 
placement small, it e»uld not easily be increased. Very little 
more immersion would make her displacement as large as the 
America’s, while her draught would still be less; or a greater 
width of shoulder would at once increase her displacement 
and her ssil-earrying power. But in my combined system 
sail-carrying power and speed, though against a head sea, 


can be obteined with small displacement, and all excess of | 


displacement would be waste ; whereas to obtain those 
qualities in weight stable yachts, a larger displacement is a 
necessity. 1 think that my drawings and explanations prove 
that I have just reason in believing that a yacht may be 
designed on my base, which shal! combine the qualities known 
to give speed and ease in all winds aud seas in a degree un- 
attainable in lines on the existing base. 

Though probably the Filipina could well bear it, she would 
suffer under the R.T.Y.C. rale, which favouring any amount 
of ballast and draught, puts an extra penalty on beam—the 
escape from those evils—and thus produces a comparatively 
useless type of vessel. I do not see what could be better than 
to tax length alone, and toleave’ to preventive and to cura- 
tive stability a clear stage and no favour; for there is little 
fear of vessels of mere shallow beam ever coming into favour 
in the rugged seas that surround our islands. 

Addendum.— Figs. 7 and 8 are comparisons bet ween vessels 
of combined and of vertical displacement. Fig. 8 shows cross 
sections at first, second, and third fourths, with contrast in the 
position of heavy cargo on the floor. Fig. 7 shows same 
sections when vessels are light ; the combined form assuming 
lines Like a yacht’s, and retaining stability, after draught, 
and vertical entry; whereas the vertical form becomes 
deficient in stability and serew draught, and ite forward 
section becomes so shallow that it has the disadvantage of 
horizontal displacement against a head sea. 





Mr. J. Seott Russell, F.K.S.: All that I have to say can be 
said in one word. I cannot conceive a more exquisite ship 
than is shown in the drawing or one with more good qualities. 

Mr. H. Liggius: I esnnot sit still, my lord, while | hear 
the Royal Thames Yacht Club rule alluded to as it has been, 
because in connexion with yachts I happen to have measured 
as many as five yachts in one day for racing purposes under 
the Royal Thames Yacht Club rule, which has not been at 
all fairly described here. It is really well known that it is 
the only practicable rule adopted in the whole world where 
racing yachts are used. The Americans have tried all sorts 
of arrangements, and they do not use the Royal Thames 
Yacht Club rule, but they have not found that fault with it 
which might have been expected from yachtsmen who wish 
everything different from others. Then I find a high 
eulogium passed on the America yacht which is not de- 
served. Soe was a vessel of 200 tons yacht measurement, 
and beat «!i the family yachts. 

Mr. J. Scott Russell: I beg your pardon, we have had 
many vessels of ber clase. It was a yacht of mine that was 
beaten, and, therefore, I may express an opinion. 

Mr. Liggius: 1 think you are alluding to the Titania. 
Well, at any rate I was going to mention this fact, that a 
+0-ton English yacht in a fair — breeze beat the 

\weriean yacht. I ean quite understand that the American 
yacht won her distinction in her one race round the Isle of 
Wight, which gave her that high character which she de- 
serves; but there can be no doubt that that success was due 
far more to the cut and set of the sails than to any other 
element of usefulness in that vessel; and vessels that have 
been built since on that plan have not been as successful as 
many of our more soeent kaage yachts. We have yachts now 
built of great importance, and that point should be studied 
with great care. Gentlemen in England are building yachts 
of 400 tons. They are schooners of the greatest magnifi- 
cence both as regards form and usefulness. There is no 
lack of those elements which are required on our stormy 
coasts. They are not long, narrow-shaped vessels, but they 
possess all the elements to make them perfect in any seas 
they may encounter in any pert of the world, and I should 
only be too proud and pleased to be sent down to Gravesend 
to measure that tleman’s yacht against any yachts of the 
Royal Thames Yacht Club; and although in having to allow 


a penalty she would have to suffer under the form 
in which she existe, 1 am quite certain she no possible 
ebance of winning a race against any of the crack yachts 


that now float with so m honour around the coast of 


EKogland. 
Mr. J. Scott Russell: I agree in the extremely damaging 


*ffect of the present rule, or the past rule, of measuring 
yachts, on their form, proportion, ani sea-going qualities, 
and I think the sooner it is altered the better. 

Mr. C. G. Gumpel: I can well understand that Mr. Jack- 
son has followed out this subject very closely; but I may tell 
him that he is not the first one who has hit upon this form 
after an 4 priori consideration of the laws that govern a 
vessel paies through water. Oa a former occasion when 
this subject was mentioned, I asked myself these questions, 
How must the water be displaced, and how will it fii up the 
gap which an advancing vessel makes? The least quantity 
of water we disturb in passing through it the better. The 
way water will yield will always be to the surface. The 
depth of the water will always be our guide in determining 
the displacement of the water. For that reason it would be 
better rather to have the YU bow which Mr. Reed introduced, 
I think, for displacing the water, so that we that dis- 
placement which Mr. Jackson advocates; and, for the filling 
up of the gap which the vessel makes, to have the floor 
rising gradually from fore to aft. If you scoop the water 
outas an advancing vessel will do, and consider the gap 
formed, you will find the water will close in behind the vessel 
with greater foree from below than at the sides. The con- 
sequence is that when you build a vessel with a floor rising 
from fore to aft the water will close in better and give greater 
help to the progress of the vessel through the water. That is 
exactly produced in the form of Fig. 1; and as an amateur 
shipbuilder who likes to meddle in these things, I myself have 
thought this form over and have partly adopted it; but I was 
afraid of doing it to the extent which Mr. Jackson has done 
for this reason. The beam in his vessel is all aft, and if you 
put sail power on her you will find that an enormous twist 
will ensue. 

Mr. Jackson: The beam is not carried very far aft, the 
plans are not so extreme as the base. 

Mr. Gumpel: At all events that was the consideration that 
| guided me in limiting this principle. I believe that that 
| form would not always be the best form for carrying greater 
| sail power than ordinary yachts, nor would it increase the 
| carrying power of a vessel. 
| Mr. Bell Galloway: There is a statement in the paper 
j which has just been read, which I may be permitted to 
| refer to, and which I entirely concur with. I do not see 

what could be better than to tax length alone and to leave 

| to preventive and to curative stability a clear stage and no 
| favour. In that I perfectly agree. Reference has been 
made in the course of this day’s proceedings to @ discussion 
| which took place yesterday with reference to the formation 
| of vessels to achieve and accomplish the object referred to in 
} this paper. The difference of opinion, as existing between 
| Mr. Scott Russell and myself on that occasion was this. 
Whereas Mr. Scott Russell advocates and maintains that 
\® vessel with a curvature form of bottom will be more stable 
than a vessel flat at the bottom like the Bessemer steamer, 

| I contend that if the vessel be built flat at the bottom, and 
| have in connexion with that structure or form independent 
| keels—say three keels—the column of water being confined 
| between the keels will prevent the rolling of the ship, and, 
consequently, produce greater stability. Mr. Scott Russell 
does not agree with me in that, and said most significantly, 
and permit me to say most sarcastically (for being a sensitive 
man I feel such remarks), that such a type of vessel was in- 
vented by some one with him many years ago. Now I am 
desirous of knowing three things, because I am either right 
or wrong. First, 1 desire to know the name of the vessel; 
secondly, I desire te know when and where she was built ; 
and, thirdly, I desire to know what work she was put to, 
and what were her qualities, and in what consisted her failure ? 
I contend, gentlemen, that the question of the day practically 
is this—by what arrangement can we produce and design a 
form of vessel which will be more seaworthy and better caleu- 
lated to accomplish the object with which vessels are con- 
structed, and which will cause less sacrifice of human life and 
ereate far more commercial! value to the owners of ships? That 
is the question of the age. Let us contine ourselves to that, 
and drop all prejudice and feeling; and if a man or woman 
—no matter what his or her position may be—has a clearer 
perception of facts and a brighter intellect, and can produce 
a better form of vessel than others, let that form be produced. 
If ae I have said to-day has been offensive, I ask for- 
giveness. If I have in any way transgressed the rules I 
apologise; but knowing, as I do, that I stand here at a 
meeting of the Naval Architects’ Institution, and that its 
rules permit a discussion which is free to all who attend, 
I thought I was in order; but if I was not I have to apologise 
for rising to make some pertinent remarks which I could 
have wished to have had the opportunity of doing with 
respect to Mr. Bessemer’s steamer. I contend this, for I 
know what I speak is true—that all the criticisms upon 
the construction of that vessel to-day, both as regards the 
mode of propulsion and the mechanical arrangement of the 
saloon will be shatterd to atoms, for in three months it will be 
shown that that vessel shal! be the swiftest, the safest, the most 
comfortable and effective ship that was ever yet constructed by 
man. Inventors live before their age, and are laughed to scorn 
while they live, but if they can only brave it, what then? 
After their death some marble monument or bust is raised to 
their ‘when their bones are rotting in the grave. I 
am appecadting the time when I shall leave this state of 
existence —this sphere of action ; but I tell you that the age 
in which we live, just as in the past, perishes and starves 
the men who uce the wealth of this country; and then, 
forsooth, what? There is not the least sympathy or con- 
sideration, but such a state of things is allowed to exist. 
Se policy. Just in proportion as 
ius has been f , in that proportion have inventions 
._o—— just in proportion as merit has been re- 





warded, in proportion has the been blessed; and in 
the same proportion as onl aac bpvoteun 
so has the age You will pardon me for having 








I shall have achieved some object, and have lived to some 


purp 2e. 
Me. Jackson: I have thought that twist might result from 
reater form stability aft than forward. But it will be seen 
ow carefully I have guarded against inclination, and where 
there is little inclination there can be little twist. With re. 
ard to the rest I have received such high praise from such 
igh authority that I can leave the America, the rule of 
the Royal Thames Yacht Club, and the Bessemer to take 
eare of themselves. I hope that Ihave drawn a vessel which 
will give the qualities the last speaker hopes for, at any rate 
I trust that my base may lead to their attainment. 








SHIPBULLDERS, OWNERS, AND INSURERS. 
The Relations existing between Shipbuilders, Shipowners, 
and Ship Ineurers.* 

By W. M. Fania. 

Tue relations existing between shipbvilders, shipowners, and 
underwriters, and the effect these relations may have upon the 
safety of navigation, is a subject we'! deserving the consideration 
of this Institution; and a discussion on it can hardly fail to 
throw considerable light upon one of the most difficult and im- 
portant questions that has ever occupied the attention of the 
country. 

It appears now to be generally admitted by those who have 
studied the subject, that a considerable amount of the loss of 
life and property at sea, which has of late years attracted so 
much attention, is traceable, more or less directly, to insurance— 
or in other words, it is felt that if there were no insurance, there 
would be fewer losses. 

This undoubtedly is the fact. Marine insurance as at present 
carried on, is indirectly a source of danger to the lives and pro- 
perty of the public; whilst marine insurance, as it could and 
should be carried on, would, I believe, prove to be the most efficient 
safeguard that the public could possess—and for this reason, it 
would place between the endangered interests—the lives and 
property of the public, and the element of danger—the excessive 
competition of the present day, one of the most potent barriers 
it is possible to conceive, viz., the self-interest of « united and 
powerful commanity. 

How is it then that this influence which should be a safe- 
guard, has in effect become a source of danger? The reply is 
not a difficult one. ‘The underwriters are not a united com- 
munity, and therefore they are powerless. Their want of union, 
and utter absence of organisation, render them an easy prey to 
those who take advantage of these circumstances, and it is im- 
possible not to feel that so long as they continue in their present 
disorganised condition, unable to protect their own interests, it 
would be folly for the public to expect them to protect theirs. 

To impose therefore some check upon the reckless building, 
loading, manning, and navigation of our mercantile marine, evils 
directly arising from an ever-increasing competition, many people 
are disposed at once to invoke Governmental interference, and to 
trust to that as the remedy —and at first sight this would appear 
to be the easiest way out of the difficulty—while a more inti- 
mute knowledge, and careful consideration of all the circuim- 
stances connected with this most com plicated question, leads 
others to say, let us have Government interference only as 4 
last resource, and if it can be shown that no other means are 
available. : 

Tbe matter, however, is urgent. Too much valuable time 
already has been lost in fruitiess efforts to remedy these evils, on 
the one hand by direct legislative enactments, on the other, by 
bringing into play the latent powers, of the underwriters. We 
all admit that something should be done. Let us therefore 
examine what chance we have of coping with the difficulty in 
this latter direction, and in order to facilitate this examination | 
most ask you to trace with me for a few moments the steps ot 
insurance from its earliest infancy; I will then proceed to show 
you its present condition, and leave you to form your own judg- 
ment as to whether we are justified in relying upon the power ol 
the underwiters to remedy the evils we all so deeply deplore. 

There has been muca discussion as to where and when 
insurance was first practised, but there can be no doubt that it 
and commerce have grown up together, each necessary to and 
supported by the other; that as commerce expanded, the neces- 
sity was realised of distributing among various persons the risks 
of loss which would be disastrous to an individual. Some writers 
trace it back to the times of the Romans, while others assert that 
the idea was borrowed by the Fiorentines from the Jews, and 
that it was carried ou in Italy as early as Ap. 1194. Existing 
documents show that it was practised by the Venetians as far 
back as 1411, and although the date of its introduction into 
England is uncertain, it is evident it was in use here in 1512, as 
in a Venetian state document of that date, attention is called to 
the fact that English unierwriters were insuring Venetian 
property. ; , 

For a considerable period the insurance business in this 
country appears to have been carried on by individual mer- 
chants, who met in certain coffee-houses in the neighbourhood 
of Lombard-street for that purpose, and the fact that the pro- 

rietor of the favourite ccffee-house, opened in 1710, was name! 

loyd, and that his establishment became the principal resort of 
the merchants and underwriters of the day, gave rise to the 
name of Lioyd’s; so well kaown, and so little understood all over 
the world. I need not oceupy your time by detailing the cir- 
cumstances of the formation of the various insurance companies. 
It is sufficient to say that the two oldest companies, the Royal 
Exchange Assurance and the London Assurance, were formed 
in 1720—under a charter and with exclusive privileges—and 
that for the next 90 years they and the assembly of private 
anderwriters—“ Lioyd's”"—had a monopoly of the insurance 
basiness of the country. It became evident, however, that the 
existing facilities for insurance were not sufficient for the vastly 
increased business of the country, and ia 1810 a motion was 
brought before Parliament “to consider our present means of 
effecting marine insurance,” and it was shown that greater 
facilities were offered abroad than here—for instance that ia 
Hamburg alone there were no less than 36 marine insurance 


com pani 
The result was that the exclusive privileges of the two old 
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ompanies were rey , but nothing appears to have come 
ton this till 1824, when two more conipaniess started—followed 
in 1836 by five others. There are now some 20 marine 
insurance companies in London, besides companies and associa- 
tions in all the chief mercantile cities of this country and abroad, 
al) in active competition against one another, but without any 
organisation for combining or securing united action in those 
numerous cases where this is essential to their interests. 

As the business increased the necessity for some record of the 
vessels they were called on to insure became manifest to the 
underwriters, and to meet this an. Underwriters’ Register of 
shipping was commenced in 1760. In 1798 the shipowners 
started a Register Book of their own, and in 1834 these two 
combined to form the present Lioyd’s Register Book. 

For their subsequent history I cannot do better than transcribe 
bodily a portion of the answer to question 8203, from the evi- 
dence before the Royal Commission. “In 1841 there was an oppo- 
sition book started at Liverpool. The competition caw by 
that book worked very badly, and tended to ships being sent out 
in an inefficient state. That went on antil 1845, when an amal- 

mation took place between Lloyd’s Registry and the Liverpool 

x, upon which the Lloyd’s Registry gave to Liverpool a branch 
of the London committee. That went on till 1862, when there 
sprang up the Liverpool Iron Registry. The gentlemen con- 
nected with that society go in for business, and they know very 
well that unless they can induce builders to think by going to 
them they will be able to get a much lighter ship, and a cheaper 
ship classed than by coming to us, oa | will not do any business, 
pe consequence is that slim ships have been built, till at last 
ships are produced which are not satisfactory, and such ships as 
ought not to be allowed to goto sea. That is the result of com- 
petition. Competition may be good in some cases, but certainly 
it is not good in the classification of ships, therefore I would 
stop all competition ; and I think that the Government ought to 
step in and say: We will have a classification, but it shall be by 
me properly constituted authority.” 

The feritas was started in 1828, and there are now some 21 
different register books, many of them, however, employed ap- 
parently only for the purpose of registering the vessels of their 
respective nationalities, but some of them in competition with 
each other and the three first-named books. For the present, 
however, we will only consider the part these three principal 
registers bear in relation to the question before us. 

It is very important to bear in n ind that these three register 
books all depend for their income upon the fees they receive for 
registering ships, and the sale of the books themselves. The 
have, therefore, a clear inducement to register a8 many vesse 
as possible, and bave been in active competition together with 
that object in view. 

Now we all know that the lighter you can make a vessel of 
any given size, the greater will be the quantity of cargo that she 
can carry, and the less wil! be the cost for materials in her con- 
struction. 

The vessel so turned out may probably strain herself and 
damage her cargoes, but as in both these cases you can generally 
saddie the underwriters with the resultant hen neither the 
owner of the vessel nor the merchant who entrusts him with his 
goods, are very great sufferers. 

If the loss al ona occasioned by these inferior vessels fell 
directly on the owner and the merchant, there would be a speedy 
Stop put to the building of them, but as the responsibility is 
shifted on to the shoulders of the underwriters, it is not sur- 
prising that in these days of competition so many vessels are 
built with a greater regard to chea than to strength. 

The result of this is that there has been a demand for cheap 
vessels, but to get them insured it is generally necessary to have 
them classed, and to get them classed the competition existing 
between the register books has been taken advantage of, so that 
as one redaced its requirements, the other followed suit, not, be 
it observed, because it considered the other one right, but simply 
to i it taking away its business. 

leave to practical and scientific men the discussion as to 
what amount of iron is necessary in any given structure, and 
merely point out the fact that the reduction of that amount by 
the register books has been due more to pecuniary, than scientific 
reasons, and that so long as they are subject to such considerations 
their influence must be detrimental to scientific shipbuilding, 
and to the safety of the sea-going public. 

So much for the quantity of the iron. Let me now add a few 
words as to its quality. The same competition and demand for 
cheapness has been allowed to prevail in this respect also, and 
rather than risk the diminution of their business, the register 
books have knowingly permitted the vessels they have surveyed 
to be built of iron they have considered unfit for the purpose. 
In support of this let me again quote verbatim from the Seidente 
before the Royal Commission. 

“10,964. Would you propose that iron plates should be tested 
in the same way that anchors and chain cables are tested 7—If 
they were tested it would have a good moral effect. Very bad 
iron is put into some ships. Those who require better iron pay 
4 better price. While there is this competition you canuot 
have the material that ought to be prod for building ships. 

“ 10,965. Why do not you put a stop to the use of that in- 
terior iron now, That iron, as 1 understand you, is being put 
into vessels which are classed in your books ?—If we were to say 
at once, we require the iron to be subjected to this or that test, 


that it must bend te a certain angle cold, or must stand | per 


certain conditions warm, or it must go through such and such 
tests, what would an iron manufacturer say? He would say, 
if you want iron of this extra quality we mast have 2. or 31. a 
ton inore, aud he would go off to some other quarter, and supply 
sbipbuilders with the inferior iron, where there were not those 
restrictions, 

“10,966. Yon mean that there is competition between 
Licyd’s and the Liverpool Registry and Bureaa Veritas ?—Yes. 

“* 10,967. You prefer retaining your connexion to making an 
eff rt to insure the putting of good material into ships. With- 
oat Wishing to put it offensively at all, you mean this—if you 
were to say to shipbuilders and shipowners we must have good 
‘ron (I do nut mean to stand the Admiraliy test, but a fair and 
reasonable test), the sbipbuilders and shipowners would imme- 
diately say, we will go to the Liverpool Registry where they do 


would lose your business ?—Yes, many would leave us for con- 
siderations of that kind. 

* 10,968. Therefore you prefer keeping your business to hav- 
ing good iron?—Yes, within certain limits of course. We do 
not impose tests, but we do the best we can in a more indirect 
way. 

“ 10,969. Are there a i mny ships classed at Lioyd 's 
which are made of bad iron Ives, and classed elsewhere also 
of iron which would not have been used for shipbuilding a few 
years ago.” 

After evidence such as this 1 think no one will deny that not- 
withstanding their great value in many respects, these register 
books, as at present constituted, are thoroughly untrastworthy 
as guides for future shipbuilding, and that if the competition 
that exists betweex them induces or has induced them to 
subordinate the consideration of the safety of haman life and 
valuable property to the determination to maintain their in- 
comes, it is clear that such competition must be put stop to 
as speedily as possible. 

0 do thie will doubtless be a diffieult, but by no means an 
impossible task, and I would suggest as one svlution of the diffi- 
culty that these three principal societies should ama) te 
and work under one central committee, and that the Institu- 
tion of Naval Architects should be represented on this com- 
mittee by some of its most scientific and best-known members. 
That this amalgamated committee, better able than any govern- 
ment surveyor to determine such vexed questions as load lines, 
&e., should meet from time to time, and unbiassed by pecuniary 
considerations discuss the —_ important questions constan’ ly 
arising in this progressive and inventive age. If some such 
manner as this were adopted I believe the science of shipbuild- 
ing would be benefitted, and the lives of the seafaring public 
rendered more secure. 

I may mention incidentally before leaving this part of my 
subject, that a few days since I paid a visit to the establishment 
of itr, David Kirkaldy, the well-known tester of iron and other 
materials. I asked him if he often tested iron used in shipbuild- 
ing, he — that in his experience of nine and a quarter 
years be had, with one exception, only tested the iron of 
four ships, and they were for a foreigner. The exception was 
in the case of one gentleman, who is at the present time having 
several vessels built of iron warranted to stand a certain test, 
and who in the course of the construction of these vessels has 
more than once had occasion to reject the iron that was being 
put into them. On signing the visitors’ book, I was glad to see 
that the four previous visitors had been gentlemen connected 
with the Lloyd's Register Book, and I hoped that this was an 
omen pregnant with good for the future. 

Having traced the effect of competition upon the building and 
registration of vessels, I will now revert to our mode of insur- 
ing them, and will show you that the same inflaence has had 
an equally buneful effect in this direction also, and to do this I 
will trace an insurance through its various 8 

In the first place we have the merchant or shipowner, who 
has property to insure. Occasionally, but very rarely, he goes 
direct to the underwriters ; but anally he employs an insurance 
broker. 

The broker's business A to — = —— at Cipale wil 
ible premium, and if he fails to do this, his princi wi 
cuotineat it, and he will probably lose his Senden In the 
event of damage or a loss occurring the broker has to recover 
this from the underwriter, and he has to take care that no other 
broker gets a more liberal settlement than he does, or that also 
may imperil his business. I need hardly add that there is a 
vast amount of competition among the brokers. I it is a total 
loss, he applies direct to the anderwriter; but if an average or 
partial loss, he places the matter in the hands of an average 


8 . 

An average stater has no official position, but is an irresponsi- 

ble agent mo has made it bis business to make up claims upoo 
the underwriters. As he is chosen and employed by the person 
making the claim, and as there is also a keen competition among 
the average staters, he is too often induced to insert in his state- 
ments amounts for which the underwriters are not liable, know- 
ing that he may lose his business by a too conscientious want of 
compliance with the wishes of bis principal. 
The vessel or goods on which the claim arises is often insured 
in various places, and as there is an utter absence of organisa- 
tion among the underwriters, they frequently settle claims and 
losses in entire ignorance of what their fellow-underwriters on 
identical interests are doing. : 

The result of these relations between the shipowner, the 
broker, the average stater, and the underwriter, is that the 
underwriter is constantly — bis candle at both ends. 
Competition is forcing him to reduce his premiums to an un- 
remunerative point, and to settle claims and losses for which he 
was never liable. 

I will not, however, dwell on the reduction of premiums, fur 
that is the underwriter’s own affair, and does not affect the 
question before us; but the reckless settlement of claims is quite 
another matter, and is at the root of all this evil. As an 
instance 1 may quote the following case in which one firm of 
average staters made up « claim on the underwriters for 

icular average on a steamer, amounting to 10,9501. or 
ool 9s. 6d. per cent. on the policies, while another firm to whom 





The state of the law also on various points connected with 
insurance is very unsatisfactory, and is answerable for mach of 
the displayed by the underwriters, who frequently 
submit to barefaced swindling rather than seek such justice as 
the present state of the law 

decisions with regard to unseaworthiness are simply 
childish, By a legal fiction, the absurdity of which I will en- 
deavour to show, an underwriter on a policy for time, is preciuded 
from raising the plea of unseaworthiness ; for instance, if a new 
vessel starts on her first voyage, say from Liverpool to Madras, 
and founders either from overloading or bad workmanship, or 
both, before she has been twelve hours at sea, the underwriter, if 
on a policy for the voyage, can raise the plea of unseaworthiness, 
but if on a policy for time for twelve, six, or even three months 
he cannot do so; or again, if the same underwriter has half his 
lien on the vessel for the voyage, and the other half on the same 
vessel for time, he can contest the seaworthiness of the vessel as 
to the first bait of his lien, but not as to the second. I must 
apologise for alluding to what you all must be so well aware of; 
I only do so as it seems to me that a little determination on the 
part of underwriters would soon cause this absurd decision tobe 


reversed, 

Having as briefly as possible pointed ont the influence that 
insurance, as at present carried on, has upon shipbuilding, I 
must leave you to decide whether or not the underwriters them- 
selves have, or should have, the power of successfully dealing 
with the whole of this question. 

It would be an insult to the seience of the t day to assert 
that shipbuilders cannot build vessels of coping with the 
worst weather they are ever likely to encounter. But such 
vessels require good cchimaaatiig, goud materials, good stowing, 
and good management, to say nothing of good design, in fact, 
to be thoroughly seaworthy; while —— encourages slo- 
venly work, ¢ materials, rapid deep loading, under- 
manning, and a that will earn the greatest amount of 
freight upon the smallest expenditure of capital. 

hese qualifications are not all conducive to seaworthiness 
and if, therefore, the riters would ouly combine to insist 
upon the seaworthiness of the vessels they underwrite, I feel 
coufident the naval architects would not be behindhand in pro- 
ducing the article that is required. 


Mr. Clifford Wigram: My lord and gentlemen, there is one 
subject connected with marine insurasce which has been over- 
looked by the writer of the preseut paper, who has treated the 

uestion almost entirely as if it were a question of insuring 
Ahi A deal of insurance is also done upon the cargoes, 
nal the lessness—I would almost say the criminal rec “ 
ness often displayed by underwriters ia underwriting car, 

without fully one eee a te. exeey Cats 
cargoes—in my opinion has a great to do with the present 
state of the case. Banayhety this room will understand what 
I mean when I allade to open policies, a system by which 
cargoes are insured to come in any ship by emer cme 
shipped hereafter. I firmly believe that that system is really at 


the root of a great deal of the t rec in the way 
ia which ships are built, manned, and Joaded. My own opinion 
is, that if underwriters would insist upon knowing beforeband 


by reggae cect cargoes were to be shipped, they would then 
know to what owners they were trusting; they would then 
trust far more to the character of the owner than to the ship 
itself, and we should hear much less of losses taking place at 
sea than we do at present. I[ believe the great competition 
among underwriters has induced them te accept from merchaats 
a risk on cargoes to be brought from abroad by any ship which 
the owners of the cargoes may choose to ship them in. The 
consequence is that the careless shipowner has no very great in- 
ducement to his ship in proper order so long as she is 
classed at one of a societies, knowing that being a 
first-class ship, as it is called, she will get the cargo at the cur- 
rent rate of the day; whereas, if uaderwriters were fully aware 
of what ship the was eo the first-class shipowner 
instead of the first ship w get the preference, and the 
difference of premium on the cargo would insure to his ship a 

reference in the freight market, und he would be able to load 
bis ship while others were lying idle. Ithink that would do 
more thea any measure tbat can possibly be brought before Par- 
liament to cause ships to be kept up to that state of efficiency 
in whieh they ought to be. 

Mr. Liggius: It has been my habit for upwards of 30 years to 
insure cargoes by a ship or ships, but I have always understood 
that those ships were in Lioyd’s books. For many years 
iny sbips were surveyed every year. Iam not speaking of the 





the case was referred made it amount to 13341., or 37. 2s. 1d. 
cent. The underwriters eventually paid 221 18s. 5d. per 
cent., or 9852/., and af a final meeting of those interested in the 
case, some who had previously stated that bad they 
known that other underwriters were willing to act with them 
they would gladly have contested the case, as , 

it a gross pe and a resolution was urging the 
committee of Lioyd’s to adopt some measure for facilitating 
united action on the part of the underwriters. : 

I may mention that the larger portion of the above claim was 
for doubling the vessel's sheer strake, and adding what was 
practically an iron deck; in fact for reetifying original defects 
in her construction. , 

The effect of this recklessness in the underwriter’s settlements 
is two-fold, it empties his own poekets, for which result be has only 
himself to thank, and it indirectly encourages unseawortbiness in 
the vessel he insures, and this is a matter for the public. The 


present time. 1 bave had amounts of produce shipped in 
various ceolaian aqpeuneioeae understanding always was 
that it was to come im ships in Lloyd's Register; and, there- 
fore, known to the underwriters the insurance offices in London 
in which the cargo was insured. I must say that I have been 
ba hed a clais Se ee oar 
have aclaim arising for ¢ in very severe jo 
the winter months in crossing the AUantic Ocean; but I have 


believe that what is required more than anytizing else is, that 
there should be a of ships, that 
judges of the 














Bot ask such @ thing, and the consequence would be that you 





remedy does not lie, as many may seem to suppose, merely in a 
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legislature to interfere on behalf of the public interest. With 
to the amount of insurance on ships, it has never come 
within my knowledge that as « rule ships were insured for a 
larger amount than their value with a view to the loss of those 
ships. According to my experience among my friends, who are 
ners, | have always found the most honourable and up- 
ight spirit. They were men whose pride it was to see their 
ships come into port, even in the most terrific weather, in a high 
state of efficiency and ready to take in a new cargo and to re- 
turn to their work. 1 believe that to be the character of ship- 
owners as a rule; but, of course, among all classes of men, there 
are some few black sheep, and it may be necessary that those 
black sheep should be looked after by an Act of Parliament. 
The honest shipowner, I think, has no need to dread any legisla- 
tion in that direction. I, for one, am of opinion that Mr. Plim- 
sell has brought before us a question, which, as a nation, we are 
bound to respect. It is too true that when we take up the 
pai we see constantly recorded an amount of loss of life and 
shipping which is puoi horrible and startling. It is « 
gloomy dozen lines morning that records the loss of life and 
of valuable and beautiful ships, which, witb greater care in their 
equipment and management, would not have been lost. I had 
some interest in two ships which have been mentioned 
late in the columns of the Times, with regard to both of 
which there was the most culpable neglect on the part of the 
captain. The loss of one was owing to recklessness on the part 
of the captain in running a valuable mail boat on shore, and 
another was where a valuable West India steamboat had the 
narrowest possible escape from ey with a similar fate to 
that of the Northfleet, simply because of the parsimony of some 
wicked shipowner who did not carry lights on his vessel, the 
consequence of which was that the steamer was unable to see 
the approaching vessel. I think legislation is required to make 
the carrying of lights on all ships compulsory. I have been very 
often up and down the Coannel, and have so frequently seen 
ships without lights, that it makes one almost afraid to go to sea 
because you are thus left at the mercy of some reckless man 
who may be utterly careless and culpable in his management, 
and who does not obey the law by exhibiting those lights which 
are required for the | safety. 
Mr. ©. Lamport: I think the speech to which we eg 
listened is the best commentary that can possibly be on 
beiog anything like registration or compulsory registration. The 
last speaker has told us that it is necessary that insurers and 
shipowners should themselves depend upon registration, and he 
has specitied Lioyd’s as a place where ships should be registered. 
Now I do not know whether that gentleman is aware—I am 
sure he must be, but he omitted to state it—that Lioyd’s re- 
gistration is no indication of the strength of a ship;.it is an 
indication of the duration of a ship, but not of its strength. If 
this gentleman insures his goods S a ship or ships with the 
understanding that they are to occupy a certain class in Lioyd’s 
Register it ought to be necessary to say whether that c 
should be, if they are wooden ships, Al for 4 years or Al for 
14 years; because I, as a shipbuilder, know that the difference 
is in the strength of the materials, and that the classification is 
assigned to ships in respect of their probable duration. Now an 
Al ship for 4 years, or for 7 years, built of soft wood, is not 
capable of carrying cargoes so well as an Al ship for 14 years 
is. And if that gentleman thinks it right that the person in- 
suring his goods sbould specify only that they are to be classed 
Al at Lioyd’s, be is labourmg under a deception, and enticing 
the shipbuilder not to go for the highest classification, but to be 
content with the lower one. That is one reason why I think 
shipowners should depend upon themselves, and not to any 
system of classification. Then with regard to what bas fallen 
from Mr. Fenning, I have been most bly disappointed. 
Listening to Mr. Fenning, knowing that he was going to read a 
peper this evening on the question of fancied that 
should have heard repeated the indictment that has been 
dinned into the ears of the public during the last two or three 
years of Mr. Plimsoll's agitation, against sbipbuilders and shi 
owners. Now I feel pleasure on this occasion to find that Mr. 
Fenning is coming forward in the most heroic manner, and 
taking = himself, or rather upon the underwriters to which 
class he belongs, the blame which we the shipbuilders and ship- 
owners have been ing under for the last two or three years. 
The statement was made in the House of Commons when Mr. 
Brassey introduced the question of insurance, which was the 
key to the whole of this question of preventible loss of life 
atses. Lam quite satisfied that that is so; but when it is 
stated that with a view to using this key to prevent that loss of 
life you ought to apply legislation to questions of insurance, it 
seems to me that we are putting the cart before the horse. 
I am happy to find from the tenor ot Mr. Fenning’s paper that he 
dwapproves of the system carried on, and his observations are the 
most complete condemnation of the system of insurance carried 
on in Loudon that can possibly be. I have not only, as I 
have already said, been a shipbuilder and shipowner, but 
an underwriter for a period of fifteen years, and the results of 
my operations have never amounted to a loss except in one year, 
and that was when the well-known cyclone took place at Cal- 
cutts, which was a perfectly exc -ptional circumstance. I have 
friends who are connected with underwriting in London who tell 
me that it is 4 miserable business. I do not know whether Mr. 
Fenning would say so. If it is a good business they have 
no right to complain, and if it is a wretched business then they 
want to go to the Legislature and bring their case before the 


public with a feeble wail, ate ot ye Ana everything in their | pool, 
w 


own power. If they are dissatis' do they insure bad 

Why do they depend upon Lioyd’s ister when 
they know that Lloyd's Register deceives them? Why do they 
not establish, as at Liverpool, their own system of inspection 
where there is # salvage association, and an association of under- 
writers who have their own respected and able i 


inspectors to 
go and look at their ships? Some of my friends tell me that the | j 


system in London is this. A certain comes to a broker to 
iosure a certain amount on the bull or of a certain ship. 
What is the operation? I ask Mr. Fenning to challenge my 
statement if it is inaccurate in any particular. yma 
at once to the leading underwriter and says, if I can get Mr. 
So-and-so's name down my business is done. And why? Be- 
cause all the rest of the underwriters, who are eager to follow 


like so many sheep, say to themselves, “ I see Mr. So-and-so has 
looked into it, and it is all right,” but Mr. So-and-so has not 
looked into it, and it is all wrong, and then all the rest of the 
gentlemen follow with their 50/., 1001, or 2007. It is the old 
story, and what do they do? They do not ay, “I neg- 
lected my own business, and did not attead to it, but I have 
been hanging upon a broken reed, and I will not do so any 


more. 
Mr. J. D’Aguila Samuda : My lord and gentlemen, I think 
that the meeting will — with me that we are only in this In- 
stitution interested in the matter of underwriting, and the con- 
nexion between underwriters and shipbuilders, to the extent and 
in the hope of producing a better state of things than that which 
exists; and I think that the observations which we have just 
heard will convince us that if we are sufficiently active in our 
search we ought certainly to find a way of improvement some- 
where, because it is quite clear that a great laxity exists at the 
t moment which wants curing. When the matter is 
ae ee it has been in this q 
which I must confess I listened to with a great deal of 
interest and pleasure, and which conveyed to me a great deal of 
instruction, the conclusion I came to in my mind was that un- 
fortunately the insurance of this country to too 
an extent of that which the manufacturing industry of this 
country has en of for the last generation. I do not mean 
to put it in the slightest degree offensively; but I shall explain 
it more clearly than I could by any words of my own, if 1 state 
that for the last generation we have all been taught to accept 
the Manchester rule of commerce, which is to — price and 
price only as the quality we are to look after. What we have 
to do in this Institution is to endeavour to educate the public 
mind, as far as regards ships and insurance, so that they shall 
abandon that mistaken notion into which they have fallen, and 
revert back and depend wholly and solely upon that much greater 
safeguard that we used formerly, and which our ancestors 
always relied upon, viz, character and not price. That is the 
beginning and the end of the whole subject. How does it work 
with regard to insurance from such points of view as have 
»been presented by Mr. Fenning and corroborated by Mr. Lam- 
port? How does it present itself to my mind which is perfectly 
uninitiated with regard to the question of insurance, and per- 
—_ uninterested in it as a matter of general importance, 
farther than desiring that it should act a to the com- 
munity generally ? How does it preser.t itself to my mind that this 
thing works most disadvan ly to those who think fit to use 
it in its present form for the fit of themselves, and at the ex- 
pense of the community ? In this way : Competition, as both 
of these gentlemen who know so well the influence upon trade 
have told us, is so excessively strong, that it has to be met in 
some way or other. Trade gets bad, and freights fall, and two 
shipowners appear before the public, each of them desiring to 
work bis shi The freights are so extremely low that the 
scrupulous shipowner finds that when he —— into his ship a 
suitable cargo to insure his ship making a safe voyage, nothing 
is left for him, and it is a question whether he will lay his ship 
by or let her go to sea, and just maintain herself, but do nothing 
in the way of profit. The unscrupulous shipowner on the other 
hand is not content todo that, but says, [ can get 20 more 
freight than 1S friend ; bat I will put 200 tous more cargo into 
the ship, and if my ship safe into port, and I get 30s. a 
ton extra for the goods, then I shall have 300/. in my pocket. 
It is perfectly true | know I am running a risk of making the 
ship unseaworthy to a considerable extent bpp it so deep 
in the water, but I will goto Mr. Fenaing, who will get the name 
of some of these good gentlemen into his policy first, and then 
others will follow, ani thes I can insure the ship for 20007. 
more than she is worth. Then what happens ? scrupu- 
lous shipowner must give in and then one goes on continually 
wagering either too much upon his policy or his over-freighted 
ship. Can anybody say that that is a state of things that an 
Institution like this, whose object is to improve the general cha- 
racter of the trade of the country, ought not to endeavour to 
correct ? It appears to me decidedly a case that ought to be 
corrected. I quite agree that there are a great many points in 
legislative interference which are most dangerous, and ought to 
be totally disregarded, but 1 do think that every effort ought to 
be made, by every ingenious suggestion that can be brought 
forward, to encourage and educate the public mind up to the 
knowledge and belief that by a sound, and wholesome, and 
honest trading they must ultimately get er benefit to them- 
selves and to the public whilst they it. Then looking at 
it from that light the greatest importance attaches to the sug- 
gestion which has been made bees Clifford Wigram. I cannot 
think that there is any point that touches so closely and so im- 
media apm the correction of this great evil which we are 
now all suffering from, as doing away with that system which 
he has referred to. What is that system? Why it is this— 
he put it in a technical form, and I should not have understood 
it, except that I had had the advantage of being in his company 
for a considerable time betore I came down here, and I had it 
more clearly explained to me—it is this: A man has 100,0002. 
worth of cotton to send home from India, or the same quantity 
of tea to send home from China. He sends over a notice to his 
agent in London, insure this 100,000. worth of cotton for me in 
a ship or sbi That means to say, in any ship that he thinks 
fit to send them in, and the name of which he does not at that 
moment reveal ; and that habit has grown up, and has got quite 
common in London, and I believe not very uncommon in Liver- 
c Iam not sure. Well, what takes place? They 
offer you in the first instance a ship of known responsibility, a 
ship of such a character as one of Green's, or Wigram’s, or one of 
unim 
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under the impression that he is going to receive the rest of the 
in corresponding ships ; but when a bargain is once 
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the underwriter takes the risk | « 


t their judgment would only 

would take each policy upon its own risk, then the 
t the inferior ship was offered the price of insurance would 
b ou would get before you in a very different form 
that which appears so palpable when it is put before you in the 
ectly true form in which Mr. Lamport has stated, but which 
will venture to put before you in such another form as to 
show you a wholly different of it. He tells you that only 
jing like 5 per cent. of the ships have been lost of those 

that have gone to sea through unseaworthiness. 

Mr. Lamport: Four-and-a-half, 

Mr. Samuda; Yes, 4} per cent. of the total average; but there 
may be a large number of particular owners who, instead of 44 
per cent. bave lost 244 per cent. of their ships, and you are making 
those persons who produce good ships, who are conscientious men, 
who have got good materiais in their ships and good crews, pay for 
all the difference of this 24 per cent. went to the bottom. 
That is really the case. There is nothing so deceptive as averages, 
although there is nothing so good if ail the cases are alike on 
which you base them. These are things which we require to 
have _ i ~ If you could by ? wes we Nepe g that sug- 
outed r. Wigram prevent possibility e - 
ing for bad by allowing a bargain which should in 
altogether in one contract, and prevent the underwriter from 
complaining, at least you mighi have one advantage which 
cannot be put forward by those who, like Mr. Lam pos. 
sess so intimate a knowledge of insurance that he might have 
assisted us in this matter in a much better manner than I can 
assist you; but that is one of the points which I think it most 
important for you to deal with. Now I am not certain 
that the scheme which has been shadowed out of all the insur- 
ance offices throughout the kingdom uniting together on so 
~ ey. grand a scale would be an unmixed good. I am rather 
inclined to think it would have very much the effect which the 
combination of coalowners had upon the public when all 
united together and charged us 60,900,000/. more for coal in 1872 
than we paid in 1871. 

Mr. Lamport: The suggestion was that the register offices 
should be united. 

Mr. Samada: [t is the same thing, because represent 
the others. I think there is a great deal of good to t from 
the being able to form so much of a union as w enable 
them to feel confidence in themselves to reject that foolish 
and ruinous competition that nine-tenths of the trades in this 
country are suffering from, because they have not got a sufli- 
cient amount of reliance upon themselves to separate themselves 
from that which is doubtfal and bad and to cling only, and to 
be content only with that which is good. They grasp after too 
much, and this would enable them to take a much fairer and 
much fuller view of the case. I think we should be very much 
obliged indeed to Mr. Fenning for the paper, because I do be- 
lieve myself that there does lie in that a t deal of the ground- 
work which, when well considered and worked out, would be 
of the greatest possible public advantage with reference to in- 


surance. 
Mr. M. W. Randell: Before going into the paper I would 
make one remark. 1 am not going to reply to the question 
which was asked by the gentleman who readjthe paper, but I 
intend to refer to it in £. way, by saying that none of the 
witnesses before the Royal Commission who represented the 
Liverpool Underwriters i made any remarks of the kind 
which he quoted, although he seemed to say there were three 
societies which had combined to give the same evidence. To 
go to the topic, the note of the whole seems to me 
to be the Plimsoll agitation, the report of the Royal Commis- 
clon, and. te Nagieieten tes aaoue leunianss ln, scoatanense of 
that Royal Commission. It seems to me to divide | 
two parts, first the legislation as regards the shipping laws, 
next as regards insurance. My first. observation will refer to 
insurance only. Yesterday we beard very clearly expressed that 
insurance was at the bottom of the whole question. It was 
said that the value put upon ships was excessive in many cases, 
and that this over insurance on ships led to the loss of ships. It 
was asked at that time how are you going to value ships; there 
are several values; there is the value of the owner; there is 
the market value; there is the value that was paid for the ship, 
and there still would be a fourth value; that is, if you are 
obliged to sell the ship at an unfavourable time and are obliged 
to take an auctioneer’s value; and then again there is the fifth 
value, which is the contract value. Now I believe we shall be 
obliged in this matter to confine ourselves to the contract 
value, that is, whether it is over the market value or the 
auctioneer’s value, no matter what it is. I think there «:2 
reasons why we should keep to the contract value as put in the 
policy of insurance. [t almost resolves itself into that as a matter 
of necessity. Is there any need of legislation to protect the ship- 
owner and the underwriter in this matter? Is it not sufficient 
to let them make their own in without interference of any 
sort? Next comes the motive of insurance on the freight. Now 
one in looking through the report of the Royal Commission 
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basis for classification. Whatis that system? They have | stands in the way of public weal one or other must obliged to tell him that I was sorry I could informa- 
sarveyors at different ports who send them letters and telegrams and I do not thitk there can be much doubt which. orowny, perl ie ayy boy p Ni whgen Leone | «Pap eg 
daily saying how certain ships are being laden, and whether! Mr. W.M. Fenning: In venturing the somewhat troubled | asked me for this information in Paris, we bave a certain amount 
they are or too Shipowners are subjected to | waters in which the whole of this seems to float, I should | of combination underwriters which would have enabled 
this almost in surveillance. I might say that they are | like at first to be very clearly understood that in anything me to have obtained ft for you, but in England you have a very 
being watched to see how the ships are Jaden. a which is said Iam sure there is no desire on the part of the | lax system, and in of that cannot in- 
come up “such and such a ship is getting very deep,” the | underwriters, or of many of those who are, as it were, conduct- | formation. Then what ceiaith Gon.daaachen diel to on 
nestion is whether she shall be ee ee ing an jon on the subject, to induige at all ia orgasisation cetablished ameng the underwriters, which would 
that port, who is possibly a man of inexperience, and who knows | class I thas nalentopenntinn onthe in the underwriters of London, Liverpool, Glasgow, and in 
nothing about the construction of the shipor its relative part of many shipowners (and I am to say I have a great | fact have ramifications. That would not be, as was said by one 
or what class she is in at Lioyd’s or afywhere else, in an many among my friends) to say that who speak upon this ane or combination to raise premiums, 
captandum manner, without ing much of the profession sub: and who are endeavouring to stir up the public on the simply a to secure common action on the part 
of shipbuilding, without, perhaps, having seen the ship before, | subject, are speaking against shipowners; and, although in the | of to record their various experiences, to enable 
has to judge of the strength of the ship, and how | discussion which has this evening, much less of that | them by those various experiences to avail themselves 
much she can carry. Is it reasonable or fair to the shipowner | feeling has been displayed than occasionally has been the of an experience extending over a basis, instead of ba 
that this should be the case?; .This, in fact, makes the ship- | I feel there is a kin [a a to trust to the small experience which is gained in their own 
owner say we must, if we are to submit to this, have some sort | 5 as I did about the register books, although | was innocent | particular little circle. That would lead to uniformity among 


of classi ee ey ietcuscthetieaion*te aie ton - 
and the Liverpool Register—classifica 
Trade. You cannot stop short of that; at least, I do not see 
how you are to stop short of that, because there are at present 
no rules for strength. It is evident it must come to that. 
These are comparatively new men at their work who are to 
decide as to the loading of ships. They are sup to know 
the strength of the ship and what shecancarry. That leads me 
now to say that if the public require to have this classification, 
and if they require to have this supervision on behalf of the 
parties who go on board the ships, it is not becanse the ships are 
weak, but it is on account of the ships being badly manned or 
badly commanded; 44 per cent. only of the losses are stated to 
have occurred from want of strength or from unseaworthiness, 
or from like causes, whilst the great mass of losses come from 
incompeteocy of some kind; and, therefore, you are seeking to 
protect men who do not care to protect themselves. Is it a fit 
subject for legislation? Is it necessary to have legislation upon 
that now? I think not. If the public go in for that, I think 
it as well that they should know they are going in for classifica- 
tion of ships by the Board of Trade and nothing short of that. 
There is one other point to which I wish to refer. I could not 
help remarking yesterday when Mr. Brassey spoke so emphati- 
cally on the necessity of improved technical education on the part 
of those who command our ships and those who sail and work 
them, that that really lies at the bottom of all our social and me- 
chanical skill This morning I am sure that everybody here 
must have been greatly interested in the way in which the 
materials for iron shipbuilding were discussed. It was a most 
interesting discussion and well worth coming from Liverpool to 
hear. In that discussion, it was shown that the more you im- 
prove the materials, the finer the quatity of them, the more skill 
you require on the part of the artizan. This shows that tech- 
nical education, general education, and, above all, moral educa- 
tion is n if you want faithful work in good strong shi 
It must have occurred to some, that Mr. Brassey’s pace 
ou another subject also bore very pertinently on this inquiry. 
Mr. Brassey's father, having to construct railways abroad, 
found that by giving the best prices to his workmen, that 
is, by having the most expensive class of workmen, he could 
do the work most cheaply. Good work does not mean cheap 
labour, but the most expensive labour you can get, that ex- 
pensive labour being the cheapest in the end. Therefore, it 
seems to me that all these points come back to this one thing— 
education ; the raising of the general intellect, not only of the 
working classes, but of all classes of the community. We must 
raise their scientific knowledge, we must raise their technical 
knowledge, we must raise their moral knowledge, and in the 
end, I suppose, we shall arrive at Utopia. 

Mr. C. W. Merrifield, F.R.S.: I should like to make briefly 
a few remarks on the general question of the interference of the 
Government with regard to the question of protection of human 
life, in that — warning you that | am — stating my 
own —. quite endorse the opinion which has fallea from 
Mr. Norwood, that it is extremely unjust and undesirable that 
Government in attempting to legislate for the protection of 
human life should interfere with the usages of trade as a general 
rule. But it seems to me to be rather otherwise, if a case is 
made out (and it appears that we have heard a great deal to- 
night which goes far to make out that case) that certain mer- 
cantile usages do interfere with the safety of life. I will give 
you a parallel case, in which the Legislature has unhesitatingly 
acted in that direction, and that is the question of life assurance. 
Repeatedly persons interested in the d ion of life i ce 
companies, and in the management of them, have pressed upon the 
Goveroment that they should repeal those rules of the insurance 
law which prevent a person recovering the sum assured on a life 
in which he has no interest. Now the Legislature, in spite of all 
applications and all pressure from actuaries of insurance com- 
panies, has invariably refused to do so, and for the simple reason 
that it would be murder made cheap, and it has declined to 
make murder cheap for the convenience (and it was very little 
More than the convenience) of investors in insurance companies. 
Now it seems to me it is perfectly established that there are cer- 
tain cases in which v go to sea over-insured and are lost in 
consequence. I do not say they are deliberately over-insured 
with a view to their loss, but that they are so over-insured that, 
as Mr. Sainuda very wisely the owner stands to win 
on the insurance if be loses his ship, and on his freight if he 
does not. It cannot be said that he has that reasonable interest 
which a shipowner ought to have in securing the thorough sea- 
worthiness and proper navigation of a ship, and I think the 
Government and the Legislature is entitled to say—all mercantile 
usage and convenience to the ithstanding—that it 
aoe ee eee to a 
any in which goes beyond mere indemnity, reserving 
itself, ia its own wisdom, the question whether it will mony oe 
contract al er, or simply decline to recognise it beyond t 
indemaity still Po the question awh 4 is wise, 
and whether it is possible to do so. are questions which 
I do not intend to enter upon, but the moment you have made 
out that even occasionally a state of things happens in which 
@ man has an interest in risking life, or at all events no interest 
in preserving it, then it cannot be said that the Goveroment has 








any feeling whatever, one might think that I had some sort 
of grudge, and was . Of course, on a large 
some 
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not mean to say that they are I 

or two points which have been touched on by the eight 

men who have spoken in this debate. 

reply to the remarks 2 ; ban 

Samuda on the subject policies, I would suggest 

thie A sabjet that appears to me is not quite clearly under- 
merchants , and 1 


g 
F 
; 
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o—_ All I now speak as a merchant, 
that practically speaking these policies are « necessity to 
commerce, ae on ie , looking at the point as a 


merchant simply, how I could insure my prodace home 
unless I had open policies. Assume that I have < lot of cotton 
coming home from the Brazils, without having the smallest 
idea what ship or steamer it is ing in, of 
wish to run that great risk, but if I have 
cotton at this moment purchased to come over here, part 
which may be afloat, I do not know how much of the cotton 
afloat, I have not the remotest idea, and I do not know in 
ship it is coming. The t can telegraph he has shi by 
such and such a steamer, but the may be dela and 
the steamer may be lost going out of port—such things have 
happened—in which case yo merchant would be —— 
would venture to say, with to open policies, if you were to 
take the sense of the mercantile community all over the world 
they would all agree it would be found very difficult to cover them- 
selves by insurance without the aid of policies. With regard to 
the indiscriminate character of ships included in open policies, I 
know that, as an underwriter, [ frequently write ships home from 
Bombay at 40s., return 49s., Green's, Wigram’s, and other well- 
koown ships we write at a cheaper a. There is upon 
open policies a cheaper premium for the good ships and a higher 
premium for the bad ships. I think it is clear that yeu do pay 
a higher premium upon open policies for an inferior ship 
what you do for a superior 4 You may warrant in an open 
licy that the cargoes are to be shipped in Al ships, and so 
Reth. but where the difficulty comes is this, that there is such 
competition among underwriters that very often they omit to 
provide themselves with this safeguard, rather thaa go without 
the risk A says, if I do not write this without as in this 
clause, B will, and so I must trust to Providence. I 
not to allude to Parliament in this meeting, but I noticed in the 
discussion which took oo redpee fe dev there vealf yerd 
a set made against open jes, an t tom wi 
there were > snerchnite and underwriters in the House of 
Commons who would take the thing up, and show 
policies, if not abused, are absolutely necessary for com 
Several gentlemen have laid considerable stress du 
bate upon the inefficiency of the captains and crews. Oae 
noticed that —— the whole of this discussion a great 
of stress has been laid upon the character of captains aad 
For my own on recap arps oeyt ent a 
is a vast amount of blame often put u ins which 
not in the least deserve. A collate toon cule Gesciben tn 
which I thiuk was alluded to by the gentleman who spok 
second with regard to the Sudan steamer, one of the African 
boats which was vee ed —- I noticed with great 
regret that the captain of v was sentenced to one year's 
sus ion of his certificate, and why ? Because so far as I 
could make out the engines of that ship were in an unseaworthy 
condition. I may be speaking wrongly, but if there is any 
gentleman t who knows the ship, or in any way represents 
the company to which I refer, I should be glad to be corrected. 
I have traced that ship on her previous rorspe. She broke 
down then, and a few repairs were executed in Li 
she started. After she started the engines w 
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Rot a rig/at to interfere merely because it may disturb some mer- 
cantile usage or convenience. If mercantile usage or convenience 
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greater power to go into the courts of law if necessary, and 
ra ae 
i ly mly certain questions for the 
(Sees ef the underwriting belg—aiee” a few captions under- 
writers endeavouring to dispute this or that claim, but a dis- 
passionate body who could go into the question of what under- 
writers generally t to pay. Do not imagine that I am 
eakiog on the u titers’ beaalf. I am only speaking on 
point as it bears upon the main question before us, namely 
the safety of human life at sea. is sort of combination, I 
think, would give power to the underwriters to insist that the 
contract they enter i 
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A NEW BINNACLE INDICATOR.* 
By the Riour How. Viscount Bury. 

1. Tue instrument which I venture to submit to your notice 
I have called “ Bury’s Binnacle Indicator.” Its use is to show, 
without calculation or delay, the approximate course which any 
vessel is steeri weesnlighte am Gearvel from the deck of your 
own ship at night. 

2. I believe that the indicator may be useful in diminishing 
the risk of collisions between ships at sea. 

8. The indicator (Fig. 1) consists of a strap or collar of brass 
fixed on the outside of the binnacle, and capable of moving 
freely round it. It thus surrounds the binnacle compass, which 
must be concentric with it. The indicator must not, however, 
touch the compass, in order that the latter may be perfectly free 
to oscillate. 

Fig. 1 shows the indicator fitted to a ship’s bionacle. It 
may be fitted either as a collar or a simple disc to a binnacle of 


—o- 
B th lather pelat whisk i Sen the bearing 
e lw t which is brought on to the compass i 

of the observed light. 

4. The indicator is painted thus: Through an arc equal to 
12 points of the compass, white; then an are of 
10 points, ; and again through an arc of 10 points, red. 
i segment is a lubber poiot painted 


ie 2 are h 
Cisa 
The wind <— is at W. by N. 


C sees a red light D four points on her own starboard bow, 
ee a ia 


, 
To remarks intelligible I must say a few words 
about the rule of the road at sea 
6. E ship is bound to carry a green light on her starboard 


beam, that is through ten points of the compass. 

Steamers carry in addition a white light at the mast head. 
If the green light of one ship is opposed to the t of 
the other, those ships will go clear, or if the red t of one is 
p seeded A pdes adel og ter pte: Be aa Ae: T 
are passing left to left hand, or right hand to right 
If, however, lights of opposite colours are opposed to each other 
a a amt alea to involve risk of 
7. The cases in which risk of collision is involved may be re- 
duced to three: 

1. Ships meeting end on 

2. Ships crossing to port. 

T™ SES cheenat ones : moditied by the question 

rules cases are 
whether the ing ships 

1. Two i 

& Ena sailing ship. 

A sailing a sailing shi 

The case of wing ship compltad by the emaiderain 
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the duty of = sailing vessel is often exactly the reverse of what 
would be the duty of a steam vessel under similar conditions.® 
8. The binnacle indicator, as [ bave said, comes into action 


ship at night. 
ts use is to tell without caleulation or delay the direction in 
which such crossing vessel is steering. 

9. By day the mariner can see this for himself. He can see 
at a glance, by the direction of the crossing ship's head, and by 
the set of ber sails, whether she is on the port or starboard tack, 
whether she is close hauled or running free, and whether she 


will go clear of bis own = or not. Having this knowledge, he | 


at once remembers, or ought to remember the particular article 
of the “ Rule of the road at sea” which applies to his existing 
circumstances. 


@o 


10. By night this cannot be the case. The only thing seen is | 
a green or red light, or both together, with or without a white 


light over them. ‘The ball and direction of the vessel is invisi- 
bie. The rest is a matter of calculation. 
11. The rule for performing that calculation is as follows :-— 





Out out of cardboard or thin wood, a circular dise, and paint 


| it as directed in paragraph 4 (ste also Figs. 2, 8, and 4.) 
; pur ; + 
ete hutieeinehc audnewateh ete eauvtumaindaieed &} 7 Teeth de te 


and mark it as a “wind screen. 
Pe pepe gereer ie cane: dans divide it as a compass 
| Cut a smal) plan of the deck of a ship 1 in. long. 
| Fasten the four pieces by a screw through their eommon 
| centre so that each may move freely in the ‘ pocket indicator,” 
and the two examples given, a “ wind screen” is shown. 
| _ It is, however, not proposed to adopt this in the “ binnacle 
indicator,” because the direction of the wind at sea is always 
present to the mariner’s mind. 

It is given in the “pocket indicator” because it simplifies 
the use thereof. 


Fic. 1 





To Use the Pocket Indicator. 
15. (1) Turn the slip on the compass card till it coincides 
with the course of your own vessel. 
(2) Set the “wind screen ” to the direction of the wind. 
(3) Set the lubber 


* Take the bearing of the light, reverse the bearing, and lay off bearing of the observed light. 


10 points te the right for a green light, or to the left for a red 
light, then observe how many of the points so laid off are shut 


off by the wind. The remainder are the points within which the | 


observed ship is steering. Then act as the rule of the road 
applicable to the case requires.” 


12. This is the rule. In practice, no one who reflects on the | 


circumstances under which the rule offers itself for application, 
will be disposed to doubt that in very many instances a very 
inaccurate approximation to—often a mere guess at—the result 
is substituted for a strict observance of the rule. It has to be 
applied on the instant, sometimes with a mind disturbed by the 
apprehension of immediate danger, in darkness, in bad weather. 
and under unavoidable drowsiness. I admit that practised sea- 
men may make a very accurate guess. But I submit that if 


the caleulation be performed for bum mechanically, even an able | 


seaman will be the gainer, and he will have his attention more 
free to devote himeclf to the execution of his duty under the 
rule of the road, when be can inform himself by a motion of 
bis band, instead of by a calculation in his head, whet the exact 
circumstances are. 

13. It will be observed that when the red and green spot on 
the indicator is brought on to the bearing of the light observed, 
the operation required by the rule is automatically performed, 
and it only remains for the mariner to allow for wind, 


The Pocket Indicator. 


14. Instead of affixing the indicator to the binnacle, a | 


pocket indicator may be made thus :— 





© For example. ( Sailing ships.) Sailing ship A. Head N. Wind 
E.S.E. Green light B two points on port bow, i.¢., N.N.W. It is 
A's duty, being weathermost ship (both being on starboard tack ) 
to outef the way (Art. 12). (Steamships under same 


condi ). iphdeye Bebak pig] er gp edalnman yp ome 4 
another on her own starboard bow, shall & out of the way 
‘Art. 14), and A is on the starboard bow of the crossing ship B. | 


| (4) Read off the direction of observed ship's head, and note 
| tack she is on. 
Ship’s head E.S.E. 
| Wind §. by E. 
| Green light observed E.N.E. ? 
Ship observed is steering between S.W. and W.S.W., and is 
| close hauled on port tack. 
| Ship’s head N.E. 
| Wind N.W. by N. 
| Red light observed E. by N. 
Observed ship is steering W. by S., and she is close hauled 
on starboard tack. 


TOUGHENED GLASS. 
AtTnoven the manufacture of glass has been carried on 
for about 2000 years, it does not appear that any 
| to P pepe ites inherent brittleness and liability An fracture 
| and at the same time to preserve its , have 
| Seasensfal—if, indeed, they have ever Goon ae 
doubtful. It is true that Freneh phi 
nny yale nee Sete Gan ee a ore it to 
a high temperature for a considerable time. But this 
which is technical! itrificati ile i 





| 


| Seven years since, however, 


the su discovered © simple means of giass 
| practi y abril andthe sme tne of preering 
_ transparency. es Vet ae i 


the process hich he 
being achieved much inthe same way at wae Palin 


| pooeesed am or 





int of the indicator on the compass | ; 
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baths by means of which his heni can be 
moneda es far of cee 
ocew in the i i 


queasonel ples. Kuno’ he tregilite 
upon prinei wing that t ility of 
pam results from the of the cohesion of its sae. 
cules, be not uareasonably expected that, by forcing thore 
molecules more closely together, and thus i the mass 
more compact, the strength and solidity of the material 
would be increased. But this doctrine, which holds good 
with iron and steel, as Sir Joseph Whitworth has practically 
demonstrated, does not apply to glass; compression failing 
to toughen it, even if to it when in a fluid or soit 
condition. By applying however, which is only force 
in another form, the desired end is attained, and the physical 
properties of the ial become altered ina very remark- 
able manner. To this singular fact we can testify from the 
inspection of a number of toughened glass articles at the 
offices of Messrs. Abel Rey and Brothers, 29, Mincing-lane, 
the representatives of M. de la Bastie in England. In these 
articles, whieh consisted of watch glasses, plates, dishes, and 
sheet glass, both coloured and plain, neither transparency 
nor colour is affected at all, and the ring or sound only 
i These articles, some of them being exceedingly 
thin—were thrown indiscriminately across a room against a 
wall and fell spinning on the deal floor. Water was boiled 
in a saucer over a fire and the saucer was quickly removed to 
a comparatively cold place, and was unaffected by the 

er a of temperature. One corner of a piece of glass was 
held by the hand in a gas flame until the corner became ex- 
ceedingly hot, but the heat was not communicated to the 
other portion of the glass, neither was it cracked from un- 
eq pansion. A comparative experiment was then made 
with a piece of ordinary plate glass and a similar piece of 
toughened glass in order to show their ive powers of 


| aseeanan St oetase. ee Salas ie aaa by @ fallin 


~ on o. glass pecan» in. square, at 
was pl in a the weig ing drop upon its 
centre. With the ordinary glass, a 202. brass weight falling 
on it from a height of 12in. and 18 in. respectively did no 
damage, but at 24in. the glass was broken into several 
fragments. With a thinner piece of toughened glass no 
i i ight, falling from 


k 


|. the te presented 
the eye the appearance of irregular lace work, and these lines 
were, moreover, apparent to the touch, but more palpably 
so on one side of the glass than the other. Whieh 
sides was the one that received the first impact of the blow 
we were not able to determine. Another peculiarity is that 
the edges of the fractures by no means so sharp, and, 
of causing incised wounds, as are those of 
ordinary glass. It would seem that the toughened glass pos- 
sesses enormous cohesive power, but that if the equilibrium 
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d IC TRAN ION.* this trunk it becomes overcrowded, anda return must} We rant eg ee 
PNEURAT yt. XI emund then be made to the original idea of i a| is on the réseau O at the Boissy and 
o% Al direct line between these two points as follows :| Grand Hotel stations, of 6 train 
Ix 1865 the establishment of a system for pneu-| A double line must be laid between the central| from the Rue de Grenelle to the without 
matic transmission in Paris was decided upon. An/| station and that of the Théatre and a| employing the water reservoirs at the intermediate 
experimental line between the two stations of the | single line between the Théatre Frangais and the| stations. The isasimple one. When the 
Place de la Bourse and the Grand Hotel (Boulevard | Bourse. The mode of working this widening will| train sent from 8 Rue de Grenelle arrives in the 


des Capucines) was laid down during 1866. The 
production of compressed air by the employment of 
the water of the town having proved successful, an 
extension of the line was projected connecting the 
Bourse to what is now the central station, No. 103, 
Rue de Grenelle St. Germain. As the distance be- 
tween these two points appeared excessive, an inter- 
mediate ‘station was established, that of the Rue 
Bojssy d’Anglas. One line between the Bourse and 
the Central Station having been laid, a second was 
decided upon in order to guard against any con- 
tingencies, and on the route adopted were stations 
at the Rue Jean Jacques Rousseau, the Hotel du 
Louvre (Rue de Rivoli) in the Rue de Rivoli, the 
Ruedes Saints Perés, after which it joined the Central 
S:ation. By this line several districts were accommo- 
dated. The whole of this work was completed in 
1867. The tubes were all laid in trenches formed in 
the streets, and they cross the Seine at the Pont de 
la Concorde, and the Pont des Saints Perés. The 
arrangements at each station were alike, and the 
apparatus for the production of compressed air, as 
well as of transmission, were of the form shown 
in Fig. 72 (see page 441 of our last volume). 

In 1868 this system received an important modi- 
fication. When the station in the Rue de Rivoli 
was removed, and placed in the Place du Théétre 
Francais, the station of the Rue Jean Jacq 18 Rous- 
seau was taken out of the central réseau, and the 
former station was connected direct with the Bourse. 
By this change an hexagonal system was formed, to 
be traversed at fifteen minute intervals, when worked 
by the method we have already described. This was 
the starting point of the scheme for extending the 
réseau until a complete distribution of city de- 
spatches for the city was arrived at. But this was 
not the object originally in view, for at first the 
pneumatic tubes were designed to serve as auxiliary 
despatch carriers for the electric telegraph. It was 
in 1868 that the tubes were laid to the Place du 
Théatre Francais, and from this station to the 
Bourse, and for the first time the tubes were 
laid in the street subways.t This same year saw 
the completion of the branch from the Bourse to 
the Rue de Lafayette, and both this and the Place 
du ThéAtre Francais station were on the model of 
Fig. 72. It was in the Rue de Lafayette station 
that the mode of obtaining a vacuum shown in 
Fig. 80 was tried, and subsequently this application 
was extended to the stations of the Bourse, the Rue 
Jean Jacques Rousseau, and the Rue des Saints 
Peres. 

In 1869 the station in the Avenue des Champs 

Elysées was connected with that of the Rue Boissy 
@’Anglas. The installation at this latter place of a 
combined vacuum and injecting apparatus, as shown 
in Figs. 84 and 85, page 25 ante, enabled the new sta- 
tion to be worked without providing compressed air 
apparatus. ‘The horizontal reception apparatus were 
tried at the same time. The first of the secondary 
réseaux was finished in 1870 by the following exten- 
sion: From the station Jean Jacques Rousseau, to 
that of Vieilles Haudriettes, thence to the Place du 
Chateau d’Eau, from this place to the Boulevard 
-St. Denis, and lastly from the Boulevard St. Denis 
to the Bourse, with stations at each of the places 
named, Turbines (Fig. 88, see page 92 ante) were 
employed at the Place du Chateau d’Eau, and in 
the intermediate stations simple receiving apparatus 
of the form shown in Figs. 70 and 71 were used, 
while in the bureau at the head of the line, the 
arrangement like Fig. 69 was adopted. 

The employment of steam power at the Northern 
Railway station, and the completion of the second 
réseau, comprising the stations of the Rue Lafayette, 
the Boulevard Rochechouart, the Gare du Nord, and 


the Rue Sainte Cécile took place in 1871, and the | porti 


horizontal apparatus were also introduced upon this 
extension. 

But with the successive additions to the system a 
difficulty arose. The principal réseau, on which is 
situated the central station of the Rue de Grenelle 
as well as the Bourse station, is the common artery 
of circulation, But as new branches are grafted on 





* See ante page 268. 


comprise circulating omnibus trains, asin the 
system of the principal réseaw, and shuttle 
between the Central Station and the Bourse. This 
increased facility will only involve a very small 
extra outlay ; thanks to the combination by which 
the aes trains between the Théatre Fran- 
= and the Bourse can be run at the same time. 
t will be seen that the of air on a piston 
placed at the Rue de Grenelle station, will be trans- 
mitted to a piston placed at the Théatre Frangais, 
and these two would traverse the double line in 
opposite directions, with but little expenditure of 
air, The transit between the stations, Théatre 
Frangais—Bourse, and Bourse—Théatre Francais, 
will be made without additional expense, the first 
by the arrangement of the reservoirs at the Bourse 
station, which enables the vacuum to be made in the 
line, and the second by making the transits agree 
with the Grand Hotel, Bourse section, and utilising 
the air escaping from the tube in front of the omni- 
bus train, to drive the train between the Bourse and 
Théatre Francais stations. The direct line was laid 
under the conditions just named in 1872. The com- 
pos and exhausting apparatus are placed in the 
tue de Grenelle. In 1873 the line between the Place 
du Thédtre Francais and the Rue des Halies was 
made, consisting of two tubes serving for the ex. 
change of despatches in opposite directions, by 
pressure exerted from the Théatre Francais 
station. There is no power-producing apparatus 
at the station Rue des Halles, only vertical despatch 
receivers, of the form previously described, 

In 1874 the station in Place du Havre was con- 
nected with that of the Grand Hotel by a single 
tube ; the water reservoir at the latter station was 
employed to oe pressure and vacuum for work- 
ing in both directions. A vertical receiving appa- 
ratus is placed in the Place du Havre station. 

Fig. 101 gives a general plan of an indication of 
the special appliances at each station, and explains 
the mode of working that is adopted. It will be 
seen that in the chief réseau O the trains are pushed 
to Boissy by the Central Station, tothe Grand Hotel 
by Boissy, to the Bourse by the Grand Hotel, to 
the Théatre Frangais by the Bourse, to Sts. Perds 


HE 


Sts. Peres, In the secondary réseau E the Bourse 
station pushes to the Boulevard St. Denis, the 
Chateau d’Eau draws from the St. Denis, and 
forces to the Jean Jacques Rousseau station, to- 
gether with the intermediate station of Vieilles- 
Haudriettes, finally the Bourse draws from the 
Jean Jacques Rousseau station. On the secondary 
réseau F the Lafayette station draws from the 
Bourse, and pushes to the Boulevard Rochechouart, 
the Gare du Nord draws from the Boulevard 
Rochechouart, and forces to the Bourse with the 
aid of the intermediate Sainte Cécile station. By the 
symmetrical arrangement of the two systems E and 
F, the direction of movement in each of them can 
be changed at will. 
The three branches : 

Boissy—Champs Elysées, 

Théatre Fraugais—Halles, 

Grand Hotel—Place du Havre, 
spring from the principal réseau O, and constitute 
the basis of new secondary systems. Besides the 
polygonal circulation just described, the traffic be- 
tween the Rue de Grenelle and the Bourse is carried 
on with a direct double line traversed by express 
trains in the intervals between the omnibus wrains 
on the réseau O. 
The number of despatches of all kinds transmitted 
by the tubes is about 250,000 a month, which gives 
a mean of 8300 per day. Of this By neg -d the more 
central stations of course deal with the largest pro- 
ion. Thus the Bourse station sends more than 
2500 desvatches out of the daily total. 

The administration has opened forty-five stations, 
of which thirty-one still have to be connected to the 
tubes. The mean time Maa pM ay x - 
handing in of a message its very to 
recipient, is for the omnibus trains from 40 to 
45 minutes. The business of transmission is 
heaviest at mid-day, but some of the stations reach 
their maximum earlier or later, for each of the 





a 1860 the subways bad been utilised for laying telegraph 


i een the 
Rue de Grenelle and d'Anglas. The train is 
then transferred from the apparatus to that 
for the Grand H: and a cock is which esta- 
blishes commu between the two sections of 
the line Grenelle—Boissy and —Grand Hotel ; 
the valve V is then and the air furnished by 


to push the train to the Grand Hotel station. 
Si operations are repeated at this place for 
transmit between the Grand Hotel and the 
Place de la Bourse. 

Under existing circumstances the various stations 
have the means of transmitting their despatches 
otherwise than by the tubes when the ordinary 
means of transit is insufficient, by utilising the 
ordinary street omnibus lines. The complete organi- 
sation of the Paris omnibus system permits of the 
working of a system which gives very good results. 
But this would only be a temporary means to be 
employed before the pneumatic tubes were laid. 

ig. 104 is a small plan of the whole of the Paris 
system as now existing, and from it will be seen 
the distribution of the 46 stations now opened, 
Around stations are dotted lines which indicate the 
extent of district served by each, The changes 
which still have to be made for the better distribu- 
tion of the stations are not important. ‘They com- 
rise the suppression of two stations, those of the 
Place Vendéme and the Gare de l'Est, the transfer 
of the Boulevard Malesherbes station to the Boule- 
vard Haussmann for the same reason, and the 
creation of two new stations at Chaillot and Clignan- 
court to reduce the areas which have to be served 
by the existing stations. 
Fig. 105 shows the actual application of the poly- 
gonal system as it now existe; there are seveuteen 
stations connected, leaving twenty-nine yet to be 
dealt with. The following Table gives the distri- 
bation of the forty-six stations in the ee 
réseau O and the secondary ones A, B, C, D, E, F, 


by the Thédtre Frangais, and to the Central by the | G, H 


’ 


=, 


Réseau C. Réseau B. Résoaw A. 
re" 


Ecole Mili- § Grenelle 
taire Vaugirard 








various quarters of Paris has a distinct life of its 
own. 
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case, that of the réseau D. It consists of three sec- | 
tions, the Théatre Francais—Halles, Halles— Rue de | 
Rivoli, Rue de Rivoli—Rue de Lyon. This is |} 
worked by means of compressing and exhaust 
re driven by steam power and placed in the 
ue de Lyon in a chamber near the station. 
_ The distribution is arranged thus: the outgoing 
or up trains are pushed from the Théatre Francais 
to the Halles, and drawn from the Halles to the 
tue de Lyon, by the help of the Rue de Rivoli 
station. ‘The down trains are pushed from the Rue 
de Lyon to the Théatre Francais, through the three 
consecutive sections. 

But there would be owing to the traffic arrangements 
six trains run through the secondary réseau, and the 
rule laid down is that the number shall not exceed 
five, in order to fill the condition, ‘‘ that the time of 
transit on the secondary r¢seaux shall be equal to the 
intervals between the trains at the principal résean.” 
To avoid this difficulty it was necessary to lay a 
double line between the Halles and the Théatre 
Francais. 


_o— 








WEAVING.—No. XXI. 
CROSS WEAVING, 
Previous to the successful application of Jacquard 
apparatus to lace machinery, gauze and net weaving 
was much practised, but at the present time that 
class of weaving is but rarely used. Still, although 
ithas been almost superseded, there are circumstances 
which occasionally arise when it is capable of being 
used to great advantage, and when employed asa 
ground for figured weaving very beautiful fabrics 
can be produced, and it may at any time be brought 
ayain into use. 
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The whole of the Pneumatic Transmission Works 
established in Paris to the present time, including 
besides the stations opened for service, the bases 
of new lines, and the means of producing power 
for working a part of those lines, represent a 
total value of about 40,000/., and a similar amount 
will be required to complete the entire scheme. 








Gasts Pante—The quantity of gas sold last year by the 
Periman ees hting and Heating by Gas was 
160,652,202 eubi et The corresponding sales in 1864 
amounted to 109,610,003 cubic metres, showing « balance in 
favour of 1874$of 51,042,199 cubic metres. 
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There is one purpose, however, where it is of 
uliar value, and if it were for that purpose alone 

it would be of quite sufficient importance to claim 
attention to it. It frequently happens that cloth 
of various descriptions is woven in wide pieces and 
afterwards cut into narrow pieces. Now if no pre- 
caution be taken in the weaving the selvages of the 
piece that has been cut would rove or become un- 
woven, and it has been frequently a matter of great 
importance to prevent it from doing so. Brunel 
(Sir M. L.), so far back as 1802 took out a patent, 
No. 2663, for weaving narrow fabrics by cutting 
| wide widths, in which he says, “but in all cases 
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adopted to prevent its ravelling out in washing, and 
of any breadth not{exceeding 10 inches.” As no draw. 
ing accompanies the specification, the description is 
not very clear, but it does not appear that cross 
weaving, or gauze, was used as at the present time. 

Cross weaving, as its name implies, enables the 
weaver to twist the warp threads more or less 
around each other, after the manner of lace, but 
more limited in extent. 

Fig. 197 represents four kinds of gauze, The 
warp threads of the first are marked « and¢, The 
threads aa will be observed to twist alternately 
from one side of the threads ¢¢ to the other, and at 
each crossing they are held in position by means of 
the weft threads w w which intersect them at the 
crossings, 

In the second example the same process is gone 
through, but with this difference, every alternate 
thread twists the reverse way. This, however, is 
merely a matter of arranging the harness. The third 
shows the thread «a exactly the same as in the first, 
but in this case instead of its twisting around one 
thread only it twists round three, as will be seen on 
referring to the figure. 

Now in each of the cases shown the cross thread, 
or ‘‘ whip” as it is called, merely twists half round 
the adjoining thread or threads, and not a whole 
turn. But in the first example the threads areshown to 
make a complete turn or twist round each other, and 
are held in that position by the weft threads w w as 

| in the former instances. 

The principle upon which the cross or twist de- 
ends will be best shown by means of the diagrams, 
‘igs. 198, 199, and 200. The numbers and letters 
refer to the same parts in each figure. 

In Fig. 198 six warp threads only are shown num- 
bered ] to 6. The threads 1, 3, 5 are passed through 
mails in the leashes of the headle H, and thence 
through loops called ‘‘ doups” fixed to a headle, as 
shown at D. ‘These doups will be noticed to pass 
beneath the threads 2, 4, 6. 

The warp threads pass forward through the reed 
R, and thence to the cloth beam, which, however, 
it is not necessary to show. By this arrangement 
the threads 1, 3, 5 are passed through two eyes, but 
| the threads 2, 4, 6 are passed through none whatever, 
| and are merely held in position by the lease or cross 
| eeand the reed R, 

Fig. 198 shows the warp at rest, or in its normal 

| position. Fig. 199 shows the headle H raised, and 
the weft thread 4 passed through the shed formed by 
the headle. Fig. 200 shows the headle H lowered 
to its first position and the doup headle raised. 

| Now it will be observed in Fig. 200 that the doups 
have drawn the threads 1, 3, 5 underneath the adjoin- 
ing threads 2, 4,6, and consequently effect a half 
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twisting of the threads, as may be seen atc. This, 
therefore, is the simple process of cross weaving, 
and we have now to follow it through various modi- 
fications, but still dependent upon the principle 
shown. 

Figs. 201, 202, and 203 show how the threads are 
made to twist ‘completely, or a whole turn, roun 
each other. It is effected by carrying the doup not 
only under the thread 1, but over it, and then to 
clip the thread 2. In this case beads are shown at 4, 
in each of the figures through which the warp and 

_doup threads pass. But beads are not used now, 
| having been dispensed with many years ago. Still, 
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they | had certain advantages, and it may be as well 
not to omit showing them in this instance, although 


the complete twisting of the thread as shown can 


effected just the same without the beads on the 


doups. 


As in the case of the half twisting of the threads 
last shown the complete twisting is accomplished by 
en the doup headle 
d, and the twisting so effected is held in position by 


first raising the headle S and 
the weft thread shown at a a' and ¢, 








have no strain or tension upon 





them similar to an 
ordinary headle, which is provided with a shaft at 
_ the bottom as wellas the top ofthe leashes. Certainly | otherwise figured 
when beads were used they gave a slight amount 


Wah & oy ees ee or the whole of 

them, may be brought into use whenever uired, 
gauze could not be produced. 

In Fig. 206 the doup leash ¢ does not clasp the 


















































3 Fig 1H A 
aS ee @ 
ree eed sd 
S555! 
















































Fig 





























aha 


IE ITS 


A B 





























Snes 
PE 


244567890 12 4 i 1k 


In this instance both warp threads pass through | represent an ordinary headle with eye at ¢. Then 
an eye each, and not as in the former instance. | the doup leash d is shown to pass through the eye | Jacquard loom, the principle of the action of Figs. 
RR represents two of the dents of the reed, and it | in such a manner that it cannot be separated from 


may be here noticed that all such threads in gauze 
weaving intended to cross each other must 
through the same opening in the reed, otherwise 
they could not be twisted. The distance between 
the dent or teeth of the reed in practice may be 
one-thirty-fifth or one-fourtieth of an inch only, 
although we are compelled to show them many 
times that distance apart. Therefore, when it 1s 
remembered that the threads lie so near together, 
the working of the doup leash will be better under- 
stood. 


But notwithstanding the apparent simplicity of | 


the operation of ganze weaving, as above repre- 
sented, there would be found in practice a difficulty 
in keeping the doups in order, for, as shown, they 
hang feenthe from the headle, shaft, or lath, and 





| section, is held by the doup 





the headle. thread w, shown in 
ainst the side of the 
eye, but the doup cannot draw the thread any 


further, although the warp thread, when the doup 


Now the w 


is slackened, may be moved to some distance from | 


the eye. Fig. 205 shows a set of doups attached to 


the lower shafts of the loom, so that rising and | 


falling sheds may be used as in plain weaving. 
Fig. 206 represents the doup for effecting a complete 
twist to the warp threads when attached to a clasp 
leash. In each instance the doups are arranged 


must work at one time, consequently nothing but 


aae 


205 





upon a shaft, and it follows that the whole of them | 





of tension to the doups, but to overcome the diffi- | eye at a, as in Figs. 204 and 205, uently 
culty in order to work the loom as fast as this kind | should the warp thread break to which it is con- 
of weaving will allow, a plan is adopted of using | rected, the doup would become loose from the 
an additional headle merely for the of sup- | standard, and would have to be replaced. This, 
porting and guiding the doup leash, has nothing | however, was the plan used before the method of 
to do with the twisting of threads, Let Fig. 204 | clasping them was adopted, 

Fig.201 ls 
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Fig.208 — Fig.209.f 
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| By describing how this is accomplished in the 






































| 204 to 206 may be easily understood, for 
| work is accomplished in the Jacquard in a qouulasty 
| simple and ingenious manner. 

Fig. 207 may represent a plan of a portion of 
gauze as it would appear in the loom. At A Band 
C three different kinds of twisting are shown. In 
the first instance the whip thread is twisted half 
round the two adjoining threads and only one 
shoot of the weft ismade. At B the whip thread is 
retained in its position while two shoots of weft are 
inserted, and at C three shoots are passed through 


| before the whip ee eee 
” Now to use twistings as at A in with 


| fine silk weaving would be almost impossible, 


plain gauze either in continuous or broken lengths | there would be no room for the threads, conse- 
| could be woven, but in weaving gauze in connexion | quently spaces such as at B and Care used. It does 
| with figured work, it is necessary that any single | not follow, also, that the whip thread should pass 
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under one thread only, but two, four, or six threads 


may be used, and the “~~ thread itself may be | 
3 


composed of two threads, Butin the figure we have 
assumed that there is only one whip thread to two 
warp threads. 

igs. 208, 209, and 210 represent a diagram of a 
front elevation of the harness shown on plan at 


H H, Fig. 207 and Fig. 211 represents a side | 
In all five figures the same | 
| effect. 

A'-7 have been raised to form the twistings or gauze | 


elevation of the same. 
numbers and letters refer to the same parts. 

Fig. 208 represents two ordinary Jacquard leashes 
with mails and warp threads, &c., and a is one of a 
similar kind, but being connected with the doup 4, 
which is the whip thread which is to be twisted 
round the others by means of the doup 4. 

The doup is attached to a “dead” leash d as 
shown, and this dead leash is attached to a whip leash 
ate. This whip leash is called the “ tendon’, and 
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\/ 
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the whip thread not only passes through the mail 
or eye in it at c, but through the doup also. See 
Fig. 211. 

The leash p corresponds to the additional headle 
previously alluded to, to support the doups, and it 
will be seen in the figures that the doups pass 
through the mail in a similar manner to that de- 
scribed in Figs. 204 and 205. 

Now Fig. 208 shows the three warp threads in 
their nermal position, governed by the leashes m x 
ands. ‘These leashes can be raised in any order re- 
quired for plain or figured weaving ; but whenever 
the leash p is raised, it draws with it the whip thread 
as shown at « Fig. 210. ; 

The mails a and ¢ are employed much closer 
together than we show them, consequently the 
effect of the dead leash dis not so apparent. But 
it will be seen that it effectually holds the doup in 
ss and by being connected to the trace de 
eash at ¢ whenever the standard is raised, the dead 
leash is raised also, otherwise the whip thread would 
be strained by the tension of the doup. See Fiz. 209. 

In plan 207 the warp threads are numbered in 


| consecutive order from 1 to 21, every third thread | 


Net weaving is an extension of the same kind as 
being a whip thread, and is passed first through the | gauze weaving, and, therefore, more complicated. 
mails ¢ ¢, and thence through the doups 4'-*, The | In fact the whip thread is made to over much 
doup 4* is shown drawing with it the whip thread | wider distances than in ganze weaving, where it is 


| underneath the threads 1] and 12 represented also | confined to the space of one dent only. To accom- 


at Fig. 211, by which means a gauze spot is formed. | plish this effect the whip doups are in front 
Now, by referring to the numbers at the margin of | of the reed, and not at the back, as in gauze, con- 


the cloth they show the numbers of those warp 
threads, &c., that have been raised to produce the 
For instance, at A'-’ means that the mails 


spots shown at that position. 

The diagrams will better explain the process than 
any written description, especially as om motion has 
been represented in them. It may be mentioned 
that the reed R R, Fig. 207, shows the set of three 
threads passing through each space, otherwise, as 
before observed, they could not be twisted round 
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apparently im 


sequently they form a mass of complicated harness 
ible to use. To give an idea 
of this class of work, which is now perhaps com. 
pletely superseded by lace-work, Figs. 213 and 
| 214 show an elevation and plan of a fair specimen 
of network. The reed RR is shown in front of the 
| gauze harness H' and -H?, and at the back of the whip 
| threads forming the figure. The tying up of the 
harness is shown at T, where the connexions 
| between the treadles and headles may be seen re- 
| presented in the usual manner. 






Fig 214 


A 


In all classes of gauze weaving it is evident that 
those threads which are twisted round the others 
must be used in greater or less lengths according to 
the amount of twisting. In arranging the loom, 
therefore, means must be provided accordingly for 
separate bobbins or small warp beams to be used. 
This matter was alluded to in the description of the 
damask loom, Fig. 126, and we shall now show how 
these small warp bobbins or beams are weighted so 
as to throw a constant tension upon the threads, and 
allow of various lengths of thread being used. 

There are several ways in which this can be 
effected, but we shall show three only, viz. Figs. 
215, 216, and 217. In each figure a front and an 
end view is shown. 

Fig. 215 shows the plan adopted in the loom 
Fig. 126, where each bobbin is provided with a 
groove round which is wound a cord to which a 
weight w is attached. When the warp thread ¢ is 
unwound it draws the weight w# upwards, until it 
falls over the top of the pulley and resumes its 
former position, which is shown at wand w#', The 





each other. The whip thread is usually made 
stronger than the other threads, or used doubled, so 
as tocounteract thestrain of the threads round which 
it is twisted. When four or six threads are used 
then the strain becomes far greater, and requires 
considerable judgment in their use. 

The application of gauze to the formation of 
selyages may now be readily understood. When 
the cloth is being woven the place where it is in- 


tended to be cut has had no threads passed through | 


the reed, in other words one of the dents, or spaces, 
has been left empty. On each side of this empty 
dent gauze threads are used to form the selvages. 

Fig. 212 represents a portion of plain cloth 
woven showing the gauze selvages with the whip 
threads ¢ a. At s' a portion of the cloth is shown 
cut, and it may be readily imagined that when the 
threads are entwined firmly and compactly to- 
gether, that a very serviceable substitute for a 
genuine selyage can be made, and by this means 
narrow strips, such as velvet ribbons and scarves, 
can be woven at much less expense than where they 
have to be woven in separate pieces, 


weight thereby always causes a strain upon the 
warp thread, and the plan is a very effectual one. 
|The bobbin is supported on the spindle s, which is 
of wire and is passed through the bobbin. 
| In Fig. 216 the weight is coiled on the spindle, 
and instead of being carried over the top of a pulley 
| the cord slips off the end of the spindle, as at -. 
| This plan also causes a constant tension upon the 
ieedl t. 
The plan, Fig. 217, is more adapted for coarse or 
stronger threads, such as are used in carpet weaving. 
In this case the weight is attached to a hook which 
rests upon the bobbin at a', and the warp thread ¢ 
being passed over it cannot be unwound without a 
constant friction and back strain to take up the 
slack after each movement of the harness. ‘ 
In recapitulation it may be said that gauze weaving 
merely consists in the employment of additional 
leashes to the ordinary leashes of the loom, aod 
these leashes, which may be used in any required 
number, have the power to draw one or more warp 
threads across the path of one or more of the ad- 
joining threads. 
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THE SOIREE OF THE ROYAL SOCIETY, 

Tue annual soirée given by the President and Council 
of the Royal Society was held at Burlington House on 
Wednesday, the 7th instant, Dr. Hooker, the President, 
receiving the guests. The soirée was somewhat unlike its 
predecessors, for whereas formerly there was scarcely room 
for moving about, on the present occasion there was ample 
space for all. The arrangements made may be considered 
very satisfactory, for whilst on the one hand the rooms were 
not overfilled with guests, on the other, greater discrimina- 
tion had been made as to the articles exhibited, for whilst 
there was plenty to see, there was also plenty worth seeing. 

The Society's rooms occupied for the occasion were the 
meeting room and a refreshment room on the ground floor, 
and five rooms on the first floor. In the meeting room 
Mr. Warren de la Rue, F.R.S., exhibited a large chloride 
of silver battery of 1000 cells, in connexion with a con- 
denser, by the aid of which very large sparks were ob- 
tained and strong disruptive action shown. This was 
manufactured by Messrs. Tisley and Spiller, who are, we 
believe, engaged in raising the battery to the enormous 
power of 10,000 cells, The size of the cells is small, the 
glass vessel containing the whole element being an ordinary 
test tube of about } in. diameter. The electro-motive force 
is considerable, the internal resistance small, and the con- 
stancy great. 

In the first room were loans by Mr. Bennett Woodcroft, 
F.R.S., of an interesting character; “ Model of Pile-driving 
Machine,” by James Ferguson, used in the construction of 
old Westminster Bridge, which was built in 1739; “ Heath- 
cote’s original Lace-making Machine.” By the use of 
this machine, it is said, the price of bobbin-net lace per 
yard was reduced from five guineas to five pence. An in- 
teresting series of practical illustrations were exhibited in 
this room by Professor Barrett on Gore’s discovery of the 
anomalous deportment of iron wire on being raised to a red 
heat, and on his own discovery of the “ afterglow” in cool- 
ing iron wire. To those who had read Professor Barrett’s 
paper on the subject in the Philosophical Magazine, the 
experiments shown by him became of more than usual in- 
terest, it being strange that the peculiar changes noted 
were coincident with a change of the magnetic property of 
the iron. 

In the second room, the greatest attractions of the even- 
ing were collected, and numerous persons gathered reund the 
“ Electromotograpb,” exhibited by Mr. R. S. Culley, of the 
General Post Office; and the ‘‘Radiometer: showing 
phenomena of Repulsion under the influence of Radiation,” 
invented and exhibited by Mr. William Crookes, F.R.S. 
The electromotograph is certainly a peculiar instrument, 
and by the peculiar action of electricity seemed to do away 
with friction in the apparatus exhibited. The apparatus 
shown was an adaptation of the Bain chemically- 
marking telegraph, but with a different pen and different 
solution. The pen was formed of tin, and made in a some- 
what complicated form with springs, so that it rested 
heavily on the paper (prepared with bydrate of potash) ; 
the friction of the pen, or “stylus,” against the paper was 
sufficient when the paper was put in motion to carry the 
“ stylus” forward, where it remained until a current was 
passed through. The effect of the current producing electro- 
lysis appeared to be that bydrogen was quickly evolved at 
the surface and all friction ceased, the stylus quickly re- 
turning to its original position. The action of the friction 
and its cessation was prettily exemplified by a lever being 
attached to the stylus, which struck against a small bell, so 
that the tapping of a “ key” sending currents was produc- 
tive of telegraphic sounds on the bell. This instrument 
was first shown as a scientific novelty at the recent soirée 
of the Society of Telegraph Engineers. The “ radiometer” 
consists of a small glass exhausted globe, containing a stem 


on which were placed four light glass arms, forming a cone, 
and having at each extremity a disc, white on one side 
and black on the opposite; these were carefally pivoted 


on the stem so as to revolve with the greatest freedom, 
the rapidity of the revolution being in proportion to the in- 
tensity of the incident rays, as the following table shows: — 


Time Required for One Revolution. 


Source of Time in 
Radiation. Seconds. 
1 candle, 20 inches off . ° ° . 182 
- 10 a ’ “ ‘ . 45 
a 5 i » » > ‘ ll 
2 candles, ., ° ° 5 
. ” 3 
a si . . ° ° 1.6 
leandle, ,, bebind green glass 40 
” oo » ee »& 38 
+» purple ,, 28 
ss fa » orange ,, 26 
» yellow ,, 21 
- es » light red ,, 20 
Diffused daylight, dull . ° ° P 2.3 
* - bright . : ° 17 
Full sunshine, 10 a.m. ° . 2 03 
” a 2 P.M. ° : 0,25 


In the fourth room were exhibited by Mr. Apps:— 
working models of new system of automatic railway 
signalling, invented by Sir David Salomons; Gassiot 
cascade with flask of wsculine; this was very beautiful 
and a novelty in the electrical cascade. A 21-in. spark 
induction -coil, with improved clockwork rheoterne; a 
valuable improvement where powerful coils are used. 

In the principal library were to be seen a variety of 


philosophical instruments and other articles of great 
interest, including some instruments intended for the 
Arctic Expedition, exhibited by permission of the Lords of 
the Admiralty, as well as automatic and other spectroscopes, 
and Dr. Lombard’s thermo. electric apparatus, exhibited 


by Mr. Ladd; a model of the stei  F. ; 8 fragment 
of basalt brought by a from 2400 fathoms’ 
depth in the North Atlantic in 1874, 24 deg. 24 min. 
W., lat. 50 deg. 81 min. N; two stones, up during 


the same expedition, near the banks of 
long. 44 deg. 20 min. W., lat 48 deg, 58 min. N. These 
were exhibited by Messrs, Siemens 

Sir William Thomson showed his latest scientific im 
ment in the form of his tide-calculating machine, 
great interest was shown in the working of this instrument, 
we give a lengthened description of it. 

By this machine the results of the harmonic a oa of 
the observed tides at any port are utilised to predict for 
the future, not merely the times and heights of high-water, 
but the height of the water at any instant. One end of a 
long chain (of the kind used between the spring box and 
the fusee in watches) is held fixed, and the other 
bears an ink-bottle with a 
one side of it, by which a curve is traced on paper carried 
horizontally beforeit by mechanism, The chain passes from 
the fixed end up and down in approximately vertical lines 
over and under two rows 
distances asunder to allow these to remain approxi- 
mately vertical during the motions of the pulleys to be 
described below. After passing over the last pulley of the 
upper row the chain hangs down stretched with the weight 
of the ink-bottle on its movable and. The ink-bottle is 
steadied by geometrical guides touching it at five points 
and 80 leaving it one degree of freedom to move. One of 
these points is that of the glasspen, and one of ‘the guides 
is the paper on which it presses. The motion which the 
ink- bottle is left free to take is a vertical one, and it is 
so weighted as to give, when . in its guides from 
the chain, a very small cofistant pressure of the pen against 
the paper which can be adjusted to.any 

The axis of each of the pulleys, 
operation, moves uniformly fm a circle in a vertical plane, 
and the ink-bottle has given to it an up-and-down motion 
equal to twice the sum of the approximately vertical com- 
ponents of the motions of the axes of the several pulleys. 
The periods of the circular motions of the axes are in the 
proportions of the periods of the several harmonic terms to 
be compounded ; and the ragil6f the circles are proportional 
to the amplitudes of these‘ tuents. 

If the free portions of the chain were rigorously instead 
of only approximately vertical, the components of the 


f 


The upper and lower rows of agp are placed far enough 
apart to allow the free portions of the chain to be always 
so nearly vertical that this approximation is practically 
perfect. 

Much valuable assistance in the construction of the in- 
strument has been given by Mr. E. Roberts of the Nautical 
Almanack office, and particularly in designing the me- 
chanical gearing by which the motions of the axes of the 
pulleys are given. The determination of the numbers of 
teeth in the several wheels required to give the preper pro; 
portions to the periods of the several circular motions, which 
is one of the most difficult parts of the whole design, is al- 
together due to him. 

The rate at which the paper is moved horizontally is so 
slow that the curve traced by the pen to predict the tides 
for a year lies on a band of paper 16 ft. long; the length 
of the abscissa line for a day being only half an inch. This 
would be too small to allow the time to be measured directly 
on the line of the absciss@, and the height of the water to 
be taken from the corresponding ordinate with sufficient 
accuracy for practical purposes. is got over 
by a mechanical appliance which marks every hour 
slight horizontal motion of the ink-bottle, producing on the 
curve a slight saw-tooth notch, the horizontal side of which 
shows precisely the height of the tide at the corresponding 
instant of time. on 

The instrament has been constructed by Mesers. A. 
and Co., and several of its novel mechanical 
have been realised with much mechanical skill and inven- 
tiveness by Mr. Lage. i 

The tide gange differs from those hitherto used in the 
following particulars: 





: 
| 


as in the tide-calculating machine. 

2. A single curve on a long band of paper shows the 
tides for a fortnight, or month, or year (a band 16 ft. long | 
suffices for a year), instead of showing fourteen curves 





of paper, which must be taken out and replaved by another 
sheet once a fortnight, as in the tide gauges hitherto used. 

3. The curve is traced by an po a = ogee and | 
down in a vertical line, in geometrical guides, ng it) 
five degrees of freedom, as in the case of the marker of the | 
tide-caleulating machine ; and thus reduces to a very small | 
amount the frictional resistance of the motion of the mark- 
ing point. This is the most important peculiarity of the 
new tide gauge so far as accuracy of observation is con- 

The two others (1 and 2) are of considerable im- 








portance in respect to practical convenience; and the 


pen projecting from 


f sufficien 
= eee eee oe | 


crons- | 

ing one another in a very confused manner, on one sheet | i 
} 
} 


marking of the hours by notches on the curve is impor- 
tant in respect to accuracy. 

The rooms in which the soirée was held were elegantly 
decorated with a choice collection of palms and other 
fo. and numerous photographs and drawings of a high 

terest were interspersed, and the Royal Society may 
fairly be congratulated on their soirée of 1875. 








_SEWAGE PUMPING ENGINES. 
We give on page 822 engravings of a pair of sewage 
sg gad engines constructed by the Ravensthorpe Engineer- 
pany, Mirfield, Yorkshire, from the designs of their 





and as | Manager, Mr. John McLaren, for the Ravensthorpe Local 


| Board of Health, who are just now executing a compre- 
hensive system of main drainage. Owing to the level nature 
of the land it has been found necessary in order to procure 
| sufficient fall to carry the main sewer into a pump well 
| situate at one extremity of the town, and the above. 
mentioned engines have been made to pump the sewage 
| from this well into the mixing and settling tanks, whence 
| it runs into the river Calder. 
The engines are of the horizontal condensing type, each 
| having a cylinder 9 in, diameter by 1 ft. 3 in. stroke, fixed 
on a strong cast-iron box girder bedplate carried forward to 
| take the motion bars and plammer block and backward for 
| the condenser. The pumps, which are double-acting, are 
| lined with brass, and are 10} in. diameter with 1 ft. 6 in. 
| stroke. They are fitted with brass buckets, and wrought- 
| iron rods covered with brass } in. thick and secured at the 
| bottom end by a close-bottomed brass nut. The pumps are 
worked from a crank pin fixed on the spur wheel which is 
keyed on the second motion shaft, and which is geared so 
| that it makes one revolution for two made by the engine. 
| The valves are of best quality india-rubber, with brass seats 
| and guards, and the whole of the glands and stuffing-b x 
| bushes are of brass. The bedplates of the two engines are 
| connected by means of two ca-t-iron girders of this same 
| Section as the bedplates, which carry the outer carriage 
| bearing, and on which is also fixed the second motion shaft, 


| which carries the spur wheels with crank pins for driving 
| the pumps. 


| _ The cylinders of the engines are steam jacketted, and with 
| the steam chest are cast in one piece. The distribution of 
| the steam is effected by a main slide valve with adjustable 
| cut-off slides at the back, the point of cut-off being capable of 
| being regulated by hand while the engines are running. 

The piston rods are of steel. and are continued through the 
| back cover, and drive the air pump buckets. The air pumps 
| are double-acting, and are each 8} in, in diameter, with 
|1 ft. Sin. stroke. The cro-sheads are of wrought iron 


motions of the axes shown by the ink-bottle would be | worked out of the solid. The crank of each engive is also 
precisely the simple harmonic motions to be compounded. wrought iron, shrunk on the shaft, which is 4 in. in dia- 


meter in the body, and 8} in. in the necks, Each engine 
has a flywheel 6 ft. 6 in. in diameter, and weighing about 
25 ewt. It is tarned and polished on the face and sides. 
The spur pinion which drives the second motion slides 
laterally in and out of gear, and is kept in position by a 
flexible clasp which grasps the shaft, so that the engines 
can be worked separately or together as required, or in cases 
of emergeney one engine could be made to work both pumps. 
Our engravings on page 322 show a side elevation, plan, 
and end view of one engine, and from these views the general 
designs of the whole will be readily understood. 

The engines are supplied with steam by two Cornish 
boilers, each 10 ft. long, 4 ft. 8 in. in diameter, and having 
2 ft. 6 iu. flues, the flue of each boiler being traversed by 
two Galloway tubes beyond the firebridge. The boilers are 
fed by a donkey pump placed between them, this pump 
standing over a small hot well, into which the overflow 
from the condensers runs. Altogether the whole is well 
arranged, and forms a good example of a small pumping 
station, such as is suitable for many districts. 

We may add in conclusion that the whole of the Ravens- 
thorpe drainage scheme has been prepared by and carried 
Oat under the superintendence of Mr. Malcolm Paterson, of 


Tus Frencu Iron Traps.—This trade continues dull and 
. The imports are i ing while the exports are 
g- 


Disposat or Sewace at Stoven.—The question of dis- 
of the of this town has recently been discussed 
ie Toast Real and ctrpe have been with a view 








| go the settlement of it. A new system of sewers was laid 
' under the streets a few years ago by Mr. Curley, and an out- 
, leh heasheadl tilonai 


ll proposed in some land in the h 
fo Lek Mrwweed. This scheme of outfall mas Aiibited nal 
a second proposal to utilise the on another of the 


the 
out the town and uti a a = 
carry off the surface water ; oe es sewer 
rities and remote from any residence 
are 


i has the and the 
on ae sos ae & Board, 
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THE UNDERGROUND RAILWAY, NEW 
YORK CITY.* 
(Continued from page 248). 
Tne Passencer Srations. 

WitH the exception of that in the viaduct, described in our 
last article, all the stations are beneath the street level. The 
first of these underground landings occurs in the beam tunnel, 
midway between 58th and 59th-streets. It consists of two 
waiting-rooms and two landings, one of each for each side tunnel, 
placed immediately beneath one of the rec ular openings of 
the central tunnel. The platforms are 150 ft. , 12 ft. broad, 
and 3 ft. 6in. above railroad grade. Along its entire length the 
outside rubble retaining wall of the tunnel is removed and set 
back 11 ft. nearer the house line, its place being supplied by a 
row of cast-iron colamns 10 in. in diameter at the of the 
shaft, 10 ft. 6in. high, and of } in. metal. They are placed 
11 ft. 9in. apart and 3 ft. from the inner edge of the platform. 
About the centre of the platform the retaining wall is again 
interrupted for a distance of 59 ft., and set back 20 ft. nearer 
the house line, thus forming a recess 20 ft. by 69 ft., which con- 
tains the waiting room, ticket office, water-closet, and vaults. 
The waiting room is 36 ft. long, 10 ft. wide, and 11 ft. 6 in. high. 
From the north end of this room rise iron steps, which lead to 
the sidewalk. These steps are 8 ft. broad, bave iron frames and 
rises, with wooden treads, and are divided down the centre by an 
ron railing 3 ft. high, which also extends from the foot of the 
stairs to the ticket office, thus separating the flight into two 
flights, one to be used by passengers ascending from the station 
to the street, and the other by those descending. At the exit 
on the sidewalk, these steps are covered by a neat wooden house 
8 ft. by 12 ft., and lighted by patent lights placed in the roof. 
The general style of this house is shown in Fig. 6, page 153. 

The roof of the station, like that of the tunnel, is composed 
of H iron beams, and turned arches between them. mom bey 
top of the iron columns run the two girders, previously described ; 
along the retaining wall, which bounds the platform, is placed 
one H beam, and upon the 20-in. brick walls, which form the 
inner walls of the waiting room and stairway, rest two more 
girders. Upon these are placed transversely the }{ beams 
similar to those used in the roofing of the beam tunnel, and 
between them the brick arches. 

The lighting of the station is derived from eleven patent lights, 
3 ft. in diameter, placed in the sidewalk immediately over the 
Waiting-room, from the lights placed in the roof of the house 
covering the stairs, and from the opening in the 
roof of the central tunnel. The ventilation is also largely 


® From the Scientifid American. 
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Fic. 22. PASSENGER STATION AT 125TH-STREET.—THE HARLEM OPEN CUT AND CROSS STREET BRIDGES. 











‘steps and cast-iron risers and strings, supported by 9-inch heavy 
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derived from this latter opening, but also through the venti- 
lators in the side of the house over the stairs. 

The station at 72nd-street is precisely similar to that at 59.h- 
street, and needs no description. The station at 86th-strect is 
illustrated in section in Fig. 23. It differs essentially from 
those just described. There are two stations, one for each of 
the two side tunnels; but unlike the 59th-street station, they 
are placed on the inner side of the small tunnel, or the side 
nearest the central tunnel, and do not have a waiting-room. 
They consist really of a covered platform, 172 ft. long, 13 ft. 
Bin. wide, and 3 ft. 10 in. above the railroad bed. 

Along the inner side, and separating the side from the centre 
tunnel, runs a rubble wall, 4 ft. thick, with vertical faces and 
lined on the side of the platform with brick. Three feet 6 in. 
from the inner edge of the landing is a long row of cast-iron 
columns, 10 in. in diameter at the base, 11 ft. 44 in. high, and of 
jin. metal. These colamns support two 16-in. heavy girders 
placed side by side, their flanges touching. Upon these rest the 
roof beams and turved brick arehes. 

At the south end of these platforms is the ticket office. A 
flight of four steps leads from the street to the platform on 
which this ticket office stands; and from this landing go off, to 
the east and west, two other flights which lead to a platform 
below the street grade, and from these latter landings a final 
flight, at right angles to the latter, leads to the platform beside 
the track. 

At the north end of each platform is a small waiting-room 
365 ft. by 8 ft. 

The station on the road is between 125th and 126th- 
streets, in the open cut and upon the west side of the track. its 
general appearance is well shown in Fig. 22, which also shows 
in pective the open cut through Harlem and the various 
ro sa at the street crossings. In plan, this station consists of 
a platform, 164 ft. in length, 8ft. in width, 2 ft. 10 in. above 
railroad grade, and composed of a layer, 12 in. thick, of broken 
stone covered with 4in. concrete and 12 in. hard finish. , The 
platform is covered over its entire length by corrugated iron roof, 
resting upon 9-inch heavy beams supported upon 15-inch heavy 

irders, which in turn rest upon cast-iron columns, of the same 

ind as those used in the other stations, placed 12 ft. apart and 
4 ft. from the edge of the platform. These columns rest upon 
cap stones 8 in. thick and 2 ft. square. 

At the south or 125th-street end of the platform are the 
may gg ticket office, vaults, &c., rae fe a recess 58 ft. 
by 10 ft. These rooms are covered by 15-inch heavy beams and 
8 in. turned brick arches. The stairs from the to the 
street are also at the south end, are 5 ft. wide, with yellow pine 
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COMPOUND ENGINES. 
To rus Epiron ov EnGiyerrine. 

8in,—The efficiency of com versus simple engines 
has been much discussed of late years, but there is one point 
which, it seems to me, lies on the very surface, but which I have 
never yet seen mentioned. Mr, ett’s paper read before 
the Institution of Naval Architects, and published by you 
in your number of March 26th, has once more brought up 
the subject, and I take the opportunity of drawing your 
attention to the point in question. 

Professor Rankine, as quoted in the paper mentioned 
above, says: “The advantage of employing the compound 
engine is connected with those causes that make the actual 
indicated work of steam fall short of its theoretical amount.” 
Now, there is no one thing which brings about this im- 
perfection more than the cylinder clearance. Has, then, the 
ma peso any advantage over the simple engine in 

res; 
_ Consider the ease of a compound and simple engine, work- 
ing between the same initial and back pressures, with the 
same ratio of expansion, and using the same quantity of steam 
per stroke. In order that those conditions may be fulfilled 
it is evident that the two cylinders of the simple engine must 
together have the same total capacity as the low pressure 
cylinder of the compound engine. We will suppose, more- 
over, that the clearance volume bears the same ratio to that 
swept through by the pistons in all the cylinders. The in- 
r diagrams serve to compare the two engines. 
In the accompanying diagram o a is the zero line of pres 
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sures, 0 a the zero line of volumes; o # represents the back 
ressure, and oa the initial cylinder pressure ; ab is the 
igh pressure cylinder clearance, and p g ite stroke; ac is 
the clearance, and m k the stroke slike of 

cylinder and those of the simple engine; ab: pg::ac:mk; 


dia the point of cut off in both en The remaining parts 
are Compression is neglected. The work 
which would be done by the steam ad in an en ay ep 
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320 
Work per Stroke per Square Inch of Cylinder Area. 
sash Citi ‘foot- pounds. 
Non-clearance engine... ose oo c= «689.52 
Compound... ee > . = 80.74 
Simple ose ove coe = 77.54 
Efficiency. 
per cent. 

Non-clearance engine ... ove oo = 

Compouad,,. eee ove ove oo = 90.19 
Simple - ove . ove one = 86.62 





Difference , sa vs eve 3.57 
But an inspection of the diagram will show that as the ratio 
of expansion is increased, the comparative loss in the simple 
engine will be very much greater than in the compound 
engine. Thus fora ratio of expansion=10, we have : 


Work per Stroke per Square Inch of Cylinder Area. 





fuot-pounds. 
Non-clearanceengine ... eos -. = 08.56 
Compound... m ‘ a oe = 6L70 
Simple... bee . o. = G60 
Efficie ney. 
per cent. 
Non-clearance engine... én coe «6 300 
Compound... ; ese , - = 90 
Simple as eee — eee o = SLE 
Difference ° 8.48 


In the above I have taken the work done by the stearg in an 
engine with no clearance as a basis of comparison, but if, as 
is generally done in engine trials, we take the work done by 
the compound engine as our standard, the above differences 
become respectively 3.96 per cent. and 9.42 per cent. 

Thus we find that as far as clearance is concerned the com- 
pound engine has a considerable superiority over the simple 
engine. There is one other question of considerable im- 
portance to engineers in which clearance plays a part. I 
shall possibly ask your attention to it at an early day. 

I am, Sir, yours sincerely, 
Guoros W. Macatpine. 
Castlehead, Paisley, March 31, 1875. 








HOW AN ENGINE WAS IMPROVED. 
To ras Epitor oy Exeinesnine. 

Sin.—The facts contained in the accompanying communi- 
eation were developed in the course of a test which the writer 
was recently called upon to make, for the purpose of settling 
a dispute in regard to power furnished by a landlord to his 
tenant. A small engine, ordinarily rated at 6 horse power 
effective, was supplied by a boiler that was supposed to be 
large enough for an engine of 12 or 15 horse power. The 
engine used all the steam that could be supplied by forcing 
the boiler to its utmost extent, but it did not do the work of 
the shup. The tenant insisted that be did not require more 
than 5 or 6 horse power for his work. The landlord was just 
as positive that the engine was developing 10 or 12 horse 
power, because the boiler was steaming well, and as it was @ 
12 or 15 horse power boiler, the engine must be doing that 
amount of work. It being impossible for them to come to 
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an agreement they concluded to have the matter decided by 
@ test, which the writer was called upon to make. By taking 
a number of indicator disgrams, under various conditions of 
load, it was found that the engine was capable of exerting 
about 5 horse power available for useful work. The dia- 
grams, moreover, show plainly why the engine used all the 
steam that the large boiler could supply, and gave such a 
emal! return. It appears that the landlord, after purchasing 
the engine, discovered that the valve did not cover the steam 
port, when the engine was on the centre, or, in other 
words, that it was eet with lead. Concluding this to be 
all wrong, he substituted a valve of his own design, with 
the result which is shown in the diagram, Fig. 1. It will 
be seen that he succeeded in covering the port very 
effectually, when the engine was on the centre. If the 
valve was slow in opening the port, however, it was equally 
slow in closing, so that the steam port was kept open 
to the end of the stroke at least. This improved valve seems 
to have been very hostile to lead of any kind, for the disgram 
shows that the valve having admitted a cylinder full of steam 
gives it no opportunity to escape, but allows it to be ecom- 
pressed by the piston for som: distance of the return stroke. 
By turning the diagram upside down it will be seen that it 
more nearly resembles the figure that should have been pro- 
duced. Under the circumstances, it is quite within reasonable 
limits to say that the engine could easily be made to give the 
same mean effective pressure, with less than half the amount 
of steam required in the actual case. 

Fig. 2 is a representation of the diagrams produced, when 
the engine was running light, making 200 revolutions a 


minute. The pencil was applied and taken off with reason- 
able celerity, eo that four distinct diagrams were traced in 
little more than a second. The figure is interesting, as an 
illustration of the controlling action of the governor, with 
this bad distribution of steam. The a speed of the 
engine, as carefully observed by means of @ counter, was 
about 200 revolutions a minute, but it was made up of con- 
stant accelerations and retardations. The governor, which 
was nearly isochronous, was adjusted to maintain the speed 
of the engine at 180 revolutions a minute, but could hardly 
be expected to cover the case in which the engine was run 
light, with a bad valve, a high steam pressure, and the 
throttle valve wide open. The violent accelerations and 
retardations tended to make the governor balls move beyond 
the positions due to the varying velocities, so that the limit- 
ing diagrams are somewhat too large and too small, respec- 
tively. 

The writer has never before seen such a nee diagram 
as is represented in Fig. 2, which could only be produced in 
some exceptional case like the present, and would require 
the indicator to be in excellent —s ion. 

icuarp H. Bust. 
80, Broadway, New York, March, 1875. 
AIR ENGINES. 
To rar Epitor ov Exerneerine. 

Si1x,—In your article of last week on “ Air Engines,” you 
inadvertently do scanty justice to the Institution of Civil 
Engineers, in alluding to their state of ignorance regarding 
the theory of air engines and the dynamical theory of heat, 
prior to the year 1854, when the late Professor Rankine read 
his paper on “ Air Engines” before the British Association. 
When in 1845 the merits of Dr. ing’s economiser were 

before the Institution, the dynamical theory of 
heat was not known, prs Sony om of this come, 
stance it was only nat ‘to preciation co. 
be formed of the scope mt cm | of chap cs 
mere conception 
almost to ° 








appliance, the economiser, 
which may be traced 


the Paradox kngine, because, with many 
that it involved the realisation of perpetual motion, allowance 
being made for incidental losses of heat. 

, however, in 1852, Captain Ericsson appeared 


formation regarding the limits of efficiency of the i 
respirator, , oF regenerator (by whichever term i 
may be most sane 5 paged) oan oe 


mixing up with my subject a deseri regenerative 
steam engine and condenser, which had enabled me to collect 
that information, and which was certainly the first, and rm 
mains almost the only serious attempt to realise the dictate 
of the dynamical theory of heat. This engine was conceive 
in 1845, and at a time when the writings of Carnot and 
Mayer had only a prepared the way for Joule to determin 
experimentally the mechanical equivalent of heat, and wa 
constructed in 1846-7 by Messrs. Benjamin Hick and Soq, 
of Bolton, at whose works it was in o: tion for some time; 
it was described moreover in a somewhat modified form in my 
patent of 1847, No. 12,006, and is I think in some respects 
worthy of notice in such a review as that with which you an 
now presenting your readers. 

The leading ideas attempted to be realised in this engine 


are :— 

1. That heat is force, and that the engine itself is onlys 
contrivance for giving the force of heat another direction. 

2. That the medium employed for effecting this change is, 
theoretically speaking, immaterial, and that steam is pre. 
ferable to air because its coefficient of expansion is greate 
than that of air, and that it can be brought back to its lowes 
temperature or point of saturation by bringing it into con- 
tact with water of the same temperature. The portion d 
the apparatus where this was eflected, was called by me 
the regenerator, a term which has since been ned to the 
mere exchanger of heat, which I at that time called the 
respirator. 

3. That the amount of the elastic fluid employed in effect. 
ing a stroke of the working piston or plunger must be r- 
duced to a minimum, because loss of heat arises in bringing 
the elastic medium back to its original condition of com- 
pression after expansion at the elevated temperature. 

4. The heating surface provided for superheating the steam 
or air under compression, must be increased proportionately 
to the force to be obtained, and to the necessary loss by 
cushioning. 

In the t of these the difficulty 
consisted yen and city Aaadeatite deacon ; but 
several, not ing 10 horse , have been work- 
ing economically ‘and for some time, and my reason for 
not pursuing the subject further, has been the progress made 


upon the stage with his regenerative air engine, and Te- | since, in using steam ¢ i due care to prevent 
asserted the same fallacy under which baie | Sener ee Dcecain, “Sr aed tatasip macs oe nme 
results could be realised with lees risk of stoppages 


@ critical paper on air engi 
during the session 1852- 
in the dynamical theory of heat, might be counted on your 
fingers, and 1 could hardly have selected # less popular title 
for my paper than “On Conversion of Heat into Me- 
chanical Effect.” Being convinced, however, that the new 
theory of beat was the true one, I adopted it boldly, and by 
its means arrived at sound conclusions regarding the Pelative 
merits of the various steam and air neues ot known con- 
struction, by showing what ae peers the heat rece ed 
was actually converted in case into i 
and what other proportion must necessarily go to waste, 
notwithstanding the application of an economiser or re- 
generator, which, as I expressed it, “is undoubtedly a useful 
agent for recovering the tree, or otherwise unproductive heat 
ot a caloric engine.” On reference to the paper in question, 
vol. xii, Minutes, Inet, C.E., you will find graphic represen- 
tations, showing the proportion of heat lost, and that con- 
verted into useful effect, similar to those employed in your 
article in refererice to Stirling's engine, but more complete 
in that they take into consideration the simultaneous action 
of the two cranks, which you neglect, for the sake, I presume, 
of sumplicity of demonstration. 

In a Table I gave the relative merits of different kinds of 
engines as follows: 
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densing engine low pressure) 61.8 29. £.00 
The best Cornish engine ..| 158.8 82. 2.33 
Combined steam and expan- 

sive ether engine ... | 190, 75. 3.09 
The expansive air engine! 

(without economiser) ...| M1. 35, 6.63 
Stirling’s engine... «| 180. | 6. | 8.467 
Eriesson’s engine... «| 196 | 65. 3.57 
A perfect engine... es) 770. 385. 0.60 


Yours faithfully, 
. Wiittam Sigmess. 
12, Queen Anne’s Gate, 8.W., 13th April, 1876. 


STREET TRAMWAYS. 
To rue EpitoR ov Exoryxeurna. 

Sin,— Will you ailow me to offer a few remarks in reply 
to the letter of “ Prior” whieh in your last number. 
—_ confess 3 fool ae at the di he has 

asto w tion. 
| To set him right on paint Wadneet pale to inform 
him that I believe some forty years ago, | was apprenticed 
in a small town near Birmingham, where I tried to lear 
how to make roads, build bridges, and sometimes houses ; | 
worked at building bridges on two of the first railways that 
were copstructed in the midland counties, and for nearly 
twenty years afterwards was ‘occupied as an engineer 
various parts of this country. When I visited the United 
States some few years ago, it was not to learn how to make 
street tramways, but with the avowed object of discovering 
all their defects. I however did not allow my prejudices t 
blind my judgment, and if I did not find all the ov qualities 
I expected, 1 saw no reason why I should shut my eyes 
any good points that came in my way—to this extent I hare 
at least studied in the Schoo! of American Engineering. 

Now jor a word or two about what your correspondent 
calls the primitive system I advocate, which he says has 
proved such a signal failure. I should like to ask him where 
the failure he alludes to has occurred? He mentions Liverpool; 
now if my memory serves me, the tramways in that town 
were laid with longitudinal timber sleepers resting on a bel 
of conerete, the longitudinals were placed in cast-iron clip 
chairs (not on cross timber sleepers), the rails were kept 
gauge by slight flat iron bars, which were let into dove 
slots cast in the inner side of the chair. I believe every car? 
was taken in the preparation of the foundation, and that at 
abundance of concrete was used. I have seen the Liverpool 
tramways over and over again, both during their construction 
and since, and if I wanted a proof of the inefficiency of con 
erete I should point to Liverpool and those other place 
where the same system of construction has been adopted. | 
never for one moment would think of laying a tramway with 
timber longitudinals and depend for its stability on the 
barrow base of the longitudinal itself. : 

Your correspondent says he is a rail and tramway engiveet 
of many years standing, if so he must be fully aware of the 
many attempts that have been made to substitute iron for 

den sleepers on railways in this and other countries. 











And although Ravkine, Clausius, and others have since 
then handled the dynamical theory of heat in meas 
to thermo-motors in a much more hensi leg 
manner, they in no way disprove the conclusions at which | 
had arrived, and which I fully maintain. 

Two other papers were presented to the Institution at the 
same time as my own (one of them by a member of the 
Freoch Institute through the secretary) in which it was 
attempted to clear up the apparent mystery of the air engine 
by the prevailing material theory of heat ; and it must be re- 
corded, i think, as a fact highly creditable to the Council of 
the Institution of the day, that notwi ing my seemin 
heresy, the Telford Medal was awarded me for my paper, 
was withheld from my competitors. 

In my paper above referred to, I gave experimental in- 


> 








In the course of my travels in various of the world, 
I have passed over many thousands of miles of railway, s»4 
have seen hundreds of tons of these iron sleepers and sel 
sustaining rails laying by the roadside or else in store yards, 
looking Like so much serap, ready to be sold as wasle 
material. I think itis fair to presume that these had 
been tried and failed. Now, if the iron sleeper system is not 
adapted for a railway, where it is only exposed to ove clas 
of traflie, what reason is there for believing that such a mod? 
of construction can be suceessfully ied for street tram- 
ways? But we are not left to mere con in thi ‘ 
This rigid or iron road has already been tried, and has ™ 
most instances failed; and where it has been partially s%° 
cessful, it has been found inferior in many respects to tb? 
timber syst-m. I think the first street tramway laid in thi 
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Aprit 16, 1875.] ENGIN EERING. 32 
country some seventy years ago, was under a patent granted | known liberal feelings in this matter, that I fear it is as| in other Mr. Ireland stated floor- 
for the use of cast-iron resting oma pane pee ay Bre a the action of some chij eanuletarees ko: Kichoakay bed oooe te and 
stone foundation, the the east ” that are of the privilege of satisfied with it. The commaunication was remitted to 
concave so as to forme jieh th of the | hearing what on through your columns. ; a to report. Mr, William H. Chambers, Deputy- 
vebicles were to rum, | ks were to be . Yours obediently, Commissary to Her Majesty's Control Spins, after- 
carefully fitted to the sideoa® iron Within Suonrmasp. | wards read a paper on an improved fire damp resisting 
the last six or seven ee eat $+ meaner receptacle for the. and carriage of explosive com- 
different plans shown to me for constructing tramways wit To rue Evrron ov Exarnegnixe. pounds and wide of aiae. 
cast-iron sleepers or on he inn ees manyhave| 81m,—Your correspondents appear to that 
been ~ signally failed ; = iowa te testity intense i me at tho bectpiocud the Insti- 
down but recently have scareel: tution, seem 
pty etary Baas y war ag wang Ae ‘eas y that NOTES FROM SOUTH YORKSHIRE. 






from a description given me of the 4 
town on the east coast of South 
imagine that the iron support.aystem is far from being a 
perfect success. 


Now, Sir, in spite of the broad assertion made by your 
wooden 


correspondent as to the ubter-failure of the system, 
I still say that if properly laid a road constructed of longitu- 
dina] timbers and cross sleepers is the best at presont, but I 
must insist on good workmanship, not such as I have seen 
permitted on some roads recently constructed in the metro- 

lis, where th? joints of the longitudinals were sometimes 
fait an inch apart, and the rails were being laid without any 
sole plates at the joints, and where the chairs and fails were 
being put in gauge by driving broken nails into the slot to 
keep the tie bars in their place. With such careless workman- 
ship as this, mo material, however good, would insure the 
stability of the road. 


Your correspondent appears to lay great stress on the | 
difficulty of keeping the ends of the rails secure on the | 
| wards receded to 69s. 3d., recovering to 69s, 744., closin 


wooden system. Al! I can say is that I have never found any 
difficulty where the timber i oqeguiecrets 
and bolted to the tramsverse but I have constantly 
noted this defect om lines where the longitudinals are not 
properly jointed and where they rest only on a bed of 
concrete. 

in conclusion I beg to assure your correspondent I have 
no interest in advocating any special mode of construction, 
I merely work at the matter from a plain i int of 
view. I believe | have seen nearly all the systems have 
been adopted in the construction of tramways up tothe pre- 
sent time. I have thought some better than others, and in 
those | have construeted I have made use of the method I 
considered the best. Ldo not say the wooden system as I 
have employed it is perfeet, but I do think it is superior to 
any at present in use in this country. I believe it could be 
greatly improved, and, perhaps, some day when money 
which is subscribed for tramways is expended in constructing 
them properly, instead of being allowed to fill the =. 
lawyers and promoters, then we may see a system af con- 
struction adopted that will seeure all the advantages of the 
timber plan with the Page and stability of an iron 
one. Apologising for the length of this letter, — 

I remain, Sir, yours very obediently, 
Henny Gorn. 
9, Islip-street, Kentish Towa, April 12, 1875. 


THE INSTITUTION OF MECHANICAL 
ENGINEE 





To rug Eprror or Exerveenine. 

Siz,—I too had noticed the total absence of the usual re- 
ports of the discussions and papers which took place at the 
last meeting of this Institution, either im your columns or in 
those of your contemporaries, but I was not aware that a 
“zealous official had the press” as stated by a “ Be- 
liever in Publicity.” it always been so I am too gooda 
Conservative not to have admired the position taken up, but 
it is not so, and I am ate loss to e why our old habite 
are to be altered ; I cam only sccouns for it on the assumption 
that the “zealous officials’ are being inoculated with Bir- 
mingham Radicalism. The Institution of Civil Engineers do 
not, | know, allow reports of discussions to » but this 
has always been so, and is understood by all who join it, but 
in their case the evil is reduced to a minimum by the speedy 
publication of the diseussion end ite circulation among the 
members. The Institution of Civil Engineers also meeting in 
London, it is generally quite convenient and oftentimes a 
pleasure for those of ite members who are interestedin a 
pertioaler paper to come te towm and hear it, and as 
nave meetings once @ week during the session there is 
time for the discussion of Lg oe As a 
is the head quarters of the —* ; En- 
gineers, so long will the Inetitation virtually governed 
bya Birmingham a ae principles—what 
those principles are and how they are appreciated is best 
judged of by the state of feeling among the members, and the 
constant complaints through the columns of the scientific 
press. I think this is to be regretted, but it is well known 
that free discussion is cheeked on every occasion as much 
as possible, and that it is only owing to the 
of one or two members who will not be “ gagged” that some 
important concessions have — lately made. It Pa < 
useless issuing pathetic appeals for better papers, wher 
are toa sind doheel ived of their value by the dilatori- 
ness in publishing them. Suddenly a week or two ago the 
August proceedings appeared after an interval of only eight 
months. Engineers as @ tule are not antiquariens, and 1 
consider that the gentlemen who then read papers (in so far 
as nine-tenths of the members are Into 
bands they come now for the first time), would have 
very oak more satisfied to have given their friends. 
co members their ideas with six or seven months more ex- 
perience in the workimg of them. j ar 

It is doubtless this  gtogers of time which gives to 
even the reports of what the reader himselt has . 
discussion, the charm, of novelty, and even causes to 


doubt whether he hag ewer said what heis 
and vice versd, but ly im the general to Te- 
porters on principle, was no there. _Our able 


resident is himself in information 
imparts to the ublid through the press on number- 
less occasions, and there are on the council so many men of 


action | ¢.11 of 12 ft. 9 in. oma turbine wheel. This wheel was stated 


they be removed to Sars where the necessary facilities 
may be seeured to the Institution in order to enable it not 
only to reduce the distanve poe if and its 

contemporaries in the “ stern is 1 ; with tha, 
but also to attain the eminent position an Institution pos- 
sessing such powerful support and ample means should 


occupy. 
Yours truly, 
Asorugr M. J. M. E. 





NOTES FROM THE NORTH. 
Guiaseow, Wednesday. 

Glasgow Pig-Tron Market.—There was no pig iron market 
last Thursday, owing to that day being the occasion of the 
Sacramental Fast Day, but on Friday when business was 
resumed 6s. 7}d. was paid for several ; the after- 
sellers at that figure. On that day, too, Messrs. Baird an 
Co. ie brand 2s. per ton, bring- 
ing it down to 76s., the lowest point it has touched sinee 
November, 1871. Monday’s market was quict and a little 
business was done at 69s. fourteen days fixed, closing sellers 
60s. 3d., buyers 698. cash, at which rate business was done 
in the afternoon. Makers did not make any further an- 
nouncement of reduction. Business was done yesterday 
morning at 69s. and 68s. 9d. cash, and 69s, fourteen days 
a closing nominally 68s. 9d. prompt eash buyers, sellers 

s. Glengarnock No. 1 and Coltness No. 1 were both re- 
duced 2s. per ton. No business was ted in the after- 
noon, and the price was nominally 68s. 9d. cash. The market 
was flat to-day with a fair business done at 68s. 6d. to 68s. 
cash. Gartsherrie iron was again reduced in price Is. per 
ton all round. The following are the official quotations at 
the close of yesterday's market: 

No. . No. 3, 


s. d. 26. d. 
G.m.b., at Glasgow ove eos 71 72 69 70 
Gartsherrie ,,  »s in ose 760 730 
Coltness es eee eos 780 710 
Summerlee ,, + ove ove 780 710 
Langloan - o eee aa 780 710 
poe Se) mr 740 700 
Monkland ,, «» ae ois 710 700 
Clyde a: ae ibe pe 720 690 
Govan, at Broomielaw, ex store ... 720 710 
Calder, at Port Dundas ... one 7 6 = 0 
Glengarnock, at Ardrossan os 46 696 
Eglinton ‘ ia 690 670 
Dalmellington ,, one 690 670 
Carron, at Grangemouth, selected 76 — 
Shotts, at Leith ... oe me 776 720 
Kinnell, at Bo'ness * 726 630— 


The above all deliverable i ). 

mishen ove 10 

Nail rods oo one eee - oe : 
Last week's shipments amounted to 13.914 tona, as against 
9655 tons for the corres ing week of last year, the total 
increase for 1876 being 15,424 tons. At the close of last 
week the stock in the public warrant stores amounted to 
about 29,500 tons, and since then additional lots have been 
sent in. 

Large Contract for Water Pipes.—The Edinburgh and 
District Water Trustees have contracted with Messrs. K. 
Laidlaw and Son, G! w, for the supply of the cast iron 
pipes to be used in the Moorfoot Water Works. Itis stated 
that the amount of the contract is upwards of 40,000/. 

Edinburgh and Leith Engincers’ Society—-A meeting of 
this Society was held last week, Mr. William Allan Carter, 
C.E., in the chair. A paper was read by Mr. John Buchanan, 
C.E., on turbine wheels. The writer gave a genera) de- 
scription of the various kinds of turbine wheels, and then de- 
scribed a turbine wheel which he had recently been 
in constructing at Musselburgh, excavations for whi 
to be made 10 ft. below high-water mark, and which allowed 
a former fall of 4 ft, on a vertical wheel to be converted into a 


to work with a varying power of from 150 to 50 horse power 
with @ water supply of from 8000 to 8000 cubic feet per 


r Sueyrietp, Wednesday. 
Reduction of Ironworkers’ Wages.~The ironworkers at 
mdb 050 bednotion in thar wages salar" ho! provisions 
a in thei the isions 
what is known as the “ Derby” sliding scale. The puddlers 
are being lowered threepence per ton and the millmen, &c., 
by 2} per cent. 


Sheffield Water Works Company.—The annual of 
this company states that a dividend is recommended at the 


Loxley 

tory condition, and in a perfect state of repair. They are 
also full of water. The new Dale Dike reservoir will be com- 
leted in about two months hence, and it is now filled toa 
pth of 60 ft. with complete success. The Damflask Works 
(another great storage reservoir) are making such pro- 
gress that be has no reason to doubt that they will be com- 
pleted this year. The company laid about 9 miles of pipes 
during the past year. The entire length of their pipes is 
now 188 miles. They now supply 52,000 houses with water, 
besides other property. The number of houses is 1700 more 
than in 1873. Allusion is also made to the fact that the rain- 
fall for 1873 and 1874 was the smallest in the 38 years during 

which the company have kept a record. 


The Flooding of Derbyshire Collieries—The West Hal- 
lam Collieries are now completely flooded, and those of 
Messrs. Whitehouse also, to a great extent by the great in- 
flux of water from an adjoining old colliery. It is still feared 
that the water will reach the Nutbrook pit of Mr. Mundy, 
which is contiguous to those just named. 


Bradford Corporation Water Works.—Mr. Alexander 
Binnie, of London, has been appointed manager of the Brad- 
ford Corporation Water Works, vice Mr. C. Gott, C.E., re- 
signed, at a salary of 400/. per annum. 


Stockbridge Local Board Water Works.—During the 
present year there have been 441 yards of 6-in. mains and 
421 yards of 4-in. mains laid in connexion with the water 
works now in course of construction by the Stockbridge 
(Sheffield) Local Board. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mippiesproven, Wednesday. 
The Cleveland Iron Market.—Yesterday there was a large 
attendance on "Change at Middlesbrough, but the market 
was flat and very little business was done. Pig iron was 
uoted a shilling per ton less than on the previous market 
y, No. 3 selling at 57s. 6d. ton, and other qualities at 


SS rates. All the furnaces in operation are 
ept steadily at work. 


The Finished Iron Trade.—The prospects of the finished 
iron trade are looking better. Many of the rail mills bave a 
deal of work on hand, and the number of inquiries 


| justify @ belief that business will shortly be much better than 


it is at present. 

The Cleveland Ironstone Minera.—The miners in Cleveland 
seem to have accepted fairly the position in which they are 
placed by the award of Mr. Rupert Kettle. It is hoped thet 
they will endeavour by industry to make up for the reduction 
of 2d. per ton. 

The Coal and Coke Trades.—There is brisk isquiry for 
all kinds of fuel and prices are improving. Coke is in de- 
mand, and advanced rates are paid for the best quality. 

Shi and Engineers.—On the Tyne, Wear, and 
Tees the shipbuilders and engineers are fairly occupied. 
Ironfounders.—There is considerable amount of foundry 
work being executed on Teesside. Gas and water pipes are 
in request, and a large amount of general casting is being 
done. 


Cleveland Institution of Engineers.—The sixth meeting of 
the session was held in ao bela menaltes Royal Exchange 
on Monday evening, April 12th, Thomas Wrightson, Esq., 
President, in the chair. After the usual routine business, 
there was an excellent discussion on the merite of the 
“ Galton Grate,” and the “ Best Mode of Warming and 








1 Scottish Society of Arts.—A meeting of this Society 
win Bald last night, oA T. C. Areher, F.RS.E. sacar 4 
The secretary read the report t r. J. G. 
- 


of a committee 





Winton’s method of rai the screw propeller. Its 
considered would not be advisable. A report was also 

submitted on Mr. W. Noble's chamber spindle valves for 

water-closeta. The committee were of that the prin- 


ciple had nothing new in it, and that valve closets were 
Sijectioushie ia ¢ nitary point of view. Mr. W. Ireland, 
pone vant pad perce a a new — machine 

floorcloths carpets, in describin gave a sketeh 
of fab blocks with designs 
ret years. The psper was illustrated by a 


action of which seemed to be simple, yet 
ingenious and parpose-like. 1t was claimed for the machine 


Ventilating Dwelling Rooms,” in which Mr. EK. B. Marten, the 
author of the paper on the Gaiton grate, read at last meeting, 
Mr. Thomas Whitwell, Mr. Charles Wood, Mr. Barrett, Mr. 
Henman, and the ident took part. In the course of the 

hy tifuliy illustrat the principle 
of the Galton ¢ by a model apparatus, in which the pure 
heated air canees $0 take the pie of the foul eolder air in 
a glass jar, supposed to ¢ @ sitting-room. Afters 
hearty vote of thanks to Mr. Marten the chairman called 
upon Mr. John Gjers to read @ paper on the introduction of 
vertical blowing engines into eland. This was a very 
interesting paper, and « valuable contribution to the 
proceedings of the Institution, but it will not be discussed 
until the second meeting of next session. For want of 
time, a paper on “The Future Position of Cleveland in 
Relation to the Iron Trade of the World,” by Mr. Jeans, of 
Darlington, was taken as read, and will be duly printed ia 











that it could-do the work of forty men and boys under the old 








block system, and would thus save labour and be econowical 


the Proceedings. 
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regard to the examination as to novelty as given 

in the three stages of the Bill will be instructive, 

Original Bill. 

“ Whether the invention is new, so far‘as can judge 
examination of former ions and 

other documents and publications in the Patent Office.” 
Whether the leemesin the 

* invention on 
panek of woot novelty as <omnte po sear from 
ormer specifications and other documents and publications in 

the Patent Office.” 

catia Bill as Reported. . ou 

r the invention objection on 
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uments and publications in the Patent Office.” 
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THE PATENT BILL. 

Arter a few final touches by the principal artist, 
the House of Lords has sent the Patent Bill to the 
Commons, We cannot say that we like the measure 
much better in its present form than we did when 
it was first introduced, but we must give the Lord 
Chancellor credit for having at all events considered 
the objections which have been raised out of doors, 
although he has not gone very far in remedyi 
them. We confine our to the most t 
points of the new amendments in the Bill. 

A comparison of the duties of the examiners in 





It is very evident from the gradual modification 


of the lan of this ponenper ge the 
Lord Chancellor has, to some extent, yi to the 
very strong representations which have been made 
to him, ‘The “ examination as prescribed”—that is, 
prescribed by rules and orders Coosaiter to be made 
—might obviously be converted into a comparatively 
She ta ordeal. But if harmless, it will be also use- 
less, and if useless, why introduce it? As we have 
pointed out in former articlesa very slight modifica- 
tion in the Bill would convert the proposed examina- 
tion as to novelty (now resisted by inventors as an in- 
tolerable burden), into areal help. The Lord Chan- 
cellor’s idea appears to be to create a body of men 
essentially hostile to the inventor, whose aim it 
would be to unearth every possible anticipation of 
the invention, so as to prevent the grant of a patent. 
This picture may be slightly overdrawn, but there is 
no doubt that the examiners (should they ever be 
appointed) will in time acquire a sort of esprit de 
corps. They will feel that the honour of ‘the 
office” is at stake lest an invention should pass, by 
neglect on their part to provide a sufficient number 
of objections for the consideration of the law officer. 
The inventor has enemies enough to contend with as 
it is, and we trust that the House of Commons will 
either abolish examination as to novelty and frivolity 
entirely, or else modify it in the manner first sug- 
gested we believe by the Patent Law Committee of 
the Social Science Association about seventeen years 
ago. Let the examination be as strict and wide as 
possible, but let it be conducted in a friendly, in- 
stead of in a hostile spirit, so as to give the inventor 
the benefit of the accumulated knowledge of the 
department as to what has been done before in that 
particular direction, The applicant would have the 
option of proceeding or not ; but if he insisted upon 
a patent, the cautions of the examiner would have 
been given. 

The proposed enactments touching foreign in- 
ventions have also undergone some modifications, 
lt will no longer be necessary to endorse on the 
warrant the date of every one ee patent. 
This must obviously have been a difficult condition 
to fulfil, as pending applications for foreign patents 
might have been concluded before the signing of 


"| the warrant, but the official notification might not 


have reached the inventor. The vexed question of 
tents for inventions communicated from abroad 
~— been settled for the present as follows: “If at 


32 
320 | the time of the application there is not a foreign 


atent for the invention in force, a patent shall not 
anted, unless the applicant declares himself to 

be the first and true inventor, or declares and shows 
himself, as prescribed, to be entitled in law, by 
assignment or otherwise, to all rights in respect of 
the invention of the first and true inventor ; and no 
patent shall be granted in respect of a communi- 
cation from abroad.” In our last article on the 
subject we alluded to the hardship which would be 
inflicted on the foreign inventor by compelling him 
to pay a visit to this country, for the purpose of 
obtaining a patent. Whether the new clause which 
we quote above has been introduced to remedy this 
defect we are not in a position to say, but we 
believe that it would permit an agent to act for the 
first and true inventor, and to obtain a patent on his 
behalf. A great deal depends of course upon the 
“as prescribed” of the clause. All the provisions 
meee ene patents are now to y to 
coloni oe is to patents granted in any 
oe of Her Majesty's dominions out of the United 

om 


The new definitions of the respective rights of the 
rani ye and the Crown which Lord Cairns intro- 
nced to remedy the injustice consequent op the deci, 
sion of the Court of n’s Bench in the case of 
Feather r. The Queen, have been modified, not exactl 
in the direction of the interests of the patentee. e 





give the clause in full, noting the additions by placing 


the patentee, and that he should have been allowed 
some sort of control over the preli experi- 
ments, lest they should be conducted under con- 


better provision might also have been made for the 
determination of the amount of royalty to be paid, 
for it will be observed that the Treasury is not only 
to be a party to any arrangement which may be 
entered into by the inventor and the de ent 
- the mente owe nae My Lords” will also be 

e court of a , 80 to speak. We must 
also point out that the Crown, though at liberty to 
use any invention in the Government establish- 
ments, cannot, as the law now stands, do so“ by their 
agents, contractors, or others.” The interests of 

tentees seem to demand that this clause should 

somewhat modified. 

The Act of 1852 contains a provision enabling the 
Commissioners to nt twenty-five copies of a 
specification to the patentee, and the provision 
stood part of the Bill as introduced by the Lord 
Chancellor. It is, now, however, struck out, but 
we trust that the House of Commons will reintro- 
duce it, not as a permissive but as an obligatory en- 
actment. It is true that the Commissioners have 
never exercised their powers under this clause, and 
their persistent ref has been the cause of many 
complaints. We published in our issue of September 
12th, 1873, e 203, a letter from Mr. J. G. 
Claxton, in which he stated that for years past the 
Commissioners had been in the habit of putting by 
twenty copies of each specification for some mys- 
terious purpose which he was unable to ascertain. 
If this be true (and the letter was not contradicted) 
we must say that the policy of the Patent Office is, 
in this respect, most decidedly of the * dog-in- the- 
manger” order, 

The forms of procedure have undergone some 
alterations ; but as we have no special concern with 
those features of the Bill, we do not notice them, 
There is one omission—a very small one—which 
we must confess we do not quite see the objeet of. 
In Clause 49, which directs that the Commissioners 
shall report annually to Parliament, the word 
‘*galaries” is left out. Why should the public be 
kept in the dark as to the cost of the department 
under this head? Are the salaries of the examining 
staff to be so large that it is feared the Commissioners 
will be open to the charge of reckless extravagance, 
or so small that the authorities will be ashamed to 
say that they expect omniscience at a ridiculously 
low figure ? 

We are glad to think that the measure will meet 
with great opposition in the House of Commons, as 
several powerful organisations have been formed 
with the view of modifying the objectionable pro- 
visions. It may be referred to a select committee, 
and thus shelved for the session, ‘This we should 
regret, as the question is ripe for settlement, Better 
that, however, than that it should in its present 
shape. Unless, however, something is done the 
hopes of certain “gentlemen in waiting” will be 
grievously disappointed, ‘Let the galled jade 


wince.” 


OUR ARCTIC EXPEDITION. 





Ww. 
all hands in Portsmouth Dockyard have been 
crowded on to these two vessels to prepare them 
for the peri undertaking for which they are 
intend of surveying the unknown regions sur- 
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nomena there existing, to establish data for future | an extra planking from keel to chain plates, 9 in. 
scientific inquiry into the influence which they may | thick at the water-line, tapering to 4 in. above and 
have upon more southern climes. The immense | below, while a band of teak has been worked round 
strains which ships navigating the Arctic regions | the lower deck 18 in. wide and 10 in. thick, which, 
often have to bear makes it necessary that they | when the ships are at their load draught, iz as nearly 
should be strengthened in a very efficient manner, |as possible on a level with the water-line. The 
The greatest danger which they are liable to ex-| beams are well supported by extra pillars along the 
perience in this way is caused by what is technically | centre of the vessels with the exception of the open- 
called “ nipping.” This takes place when a gale | ings for the hatchways, where the pillars are placed 
comes on to blow suddenly, and a ship gets caught | on each side close tothe edge of the coamings, and in- 
between the land floe or fixed ice and the pack or | termediate beams have been fitted aswell. In these 
floating ice, when the latter, as itis pressed onward | expeditions an important part is also played by the 
by the wind, actually “ nips” the mal carcass vessel | bow of the vessels, which, by being made sharp, shod 
between itself and the land floe, against which it with iron, and well strengthened inside, can be used 
grinds it. Admiral Sherard Osborn, who com- as a ram to foree a way through barriers of ice floe 


manded the Pioneer, in the expedition of 1850 in 
search of Sir John Franklin, thus describes one 
occasion when his ship was “nipped.” “ The 
vessel was suffering great pressure. My own senses 
soon made it evident, every timber and plank was 
cracking and groaning, the vessel was thrown con- 
siderably over on her side and lifted bodily, the 
bulkheads cracking, and treenails and bolts break- 
ing with small reports. The deck was arching with 
the pressure on her sides, the scupper pieces were 
turning up out of the mortices, and a quiver of 
agony wrung my craft's frame from stem to taffrail, 
whilst the floe, as if impatient to overwhelm its 
victim, had piled up as high as the bulwark in 
many places.” ‘This enormous strain, however, 
seems to have providentially been taken off most 
suddenly just when it appeared that the vessel 
could stand it no longer ; but as some evidence of its 
effects it may be mentioned that it left a deep dent 
40 ft. long in the Pioneer's side, and broke no less 
than 2] timbers.” 

Still all vessels are not so fortunate as the Pioneer 


| stopping the passage, and a sharp-bowed vessel may 
‘thus push ahead in a single day through a bar 
which might have detained one of the old bluff- 
bowed sailing craft for several wecks. ‘This 
| strengthening has been performed by means of stout 
| knees and iron bands 9 in. wide inside as well as oak 
|chocks, &c., while on the outside an extra thickness 
}of planking has been worked, strengthened again 
|with a heavy iron plating outside of all. Both 
vessels are barque-rigged and fitted with spars and 
masts of equal sizes, so that either ship's spars may 
be transferred to the other in case of any emergency. 
The whole of the standing rigging is of wire, 
and all the running rigging has been made as slight 
as possible in order to obtain as great lightness as is 
compatible with the requisite strength. Cunning- 
ham's patent self-reefing topsails have been fitted. 
In order to guard against the skin being taken off 
the men’s hands by contact with any ironwork, all, 
both above and below, which is likely to be handled, 
| has been covered with duffle and canvas, in most in- 
‘stances leather being fitted outside of all. Besides 


was, for a few years previous 28 of the whaling fleet | this, all parts of the vessels, such as the’cabins and 
were lost, and in Captain Back’s expedition in the compartments, in which it has been thought neces- 
Terror in 1836, his shi was so terribly strained and | sary tomaintain the temperature forthe comfort of the 
her planks so battered that the water kept pouring | seamen, have been lined with felt cased in with } in, 
in, and it was only by incessantly working at the | board, and made perfectly air-tight, while the ports 
pumps that her crew were able to navigate her in | have all been filled in. The topsides have been raised 
safety into Lough Swilly, when, it coming on |for the purpose of affording shelter from the severe 
to blow, they were obliged to run her ashore in | cold, and thick awnings, made of a very warm ma- 
order to prevent her sinking. | terial, provided, capable of being spread right fore 
This same Terror was afterwards refitted as one | and aft, the funnels having been fitted so that they 
of the vessels appointed to carry Sir John Franklin's |can be raised and lowered at will. ‘The upper deck 
unfortunate expedition, and what her ultimate fate | can thus be housed in without a single break in the 
was is still unknown, as she and the Erebus were |awning. The Alert is to carry 5 tons of spirits of 
abandoned by their crews in 1848, after having been | wine for cooking purposes, 10 tons of bread, 10 tons 
beset two years in the ice. | of purser’s slops, and 85 tons of beef, pork, bacon, 
Dr. Kane, who commanded the brig Advance, sent | coffee, sugar, flour, preserved meats, &c., the total 
out, in 1853, by the liberality of Mr. Grinnell, an | weight on board being 540 tons, and the draught of 
American merchant, who had also despatched an | water 15 ft. 6 in, forward and 17 ft. aft, while her 
expedition three years previously to search for Sir | freeboard will be about 4 ft. 9in. 
John Franklin, gives a graphic description of the} The Discovery, on the other hand, will only carry 
effect of the ice on his vessel. At one time when the | 4} tons of spirits of wine, 9 tons of bread, and 78 
floe pressed heavily on the ship, the rudder was | tons of beef, pork, &c., the total weight being 440 
splintered, and they began to experience “ the nip- | tons, with a draught of 15 ft. 4 in. forward and 


pings.” The brig was tilted up and down, One of 
the floes “ floated in a single table over 20 ft. in 
thickness. No wood or iron could stand this; but the 
shoreward face of the iceberg happened to repre- 
sent an inclined plane, descending deep into the 
water, up which the brig was driven, as if some 

reat steam screw power was forcing her into a dry 
flock.” ‘** At one time,” he says, “ I expected to see 
her carried bodily up its face and tumbled over its 
side. But one of those mysterious relaxations which 
I have elsewhere called the pulses of the ice, lowered 
us quite gradually down again into the rubbish, 
and we were forced out of the line of pressure 
towards the shore.” On another occasion he 
mentions how they were driven before the gale 
scraping along a lee of ice seldom less than 30 ft. 
thick,” and how “ one upturned mass rose above the 
gunwale, smashing in the bulwarks, and depositing 
half a ton of ice, in a lump, upon the decks.” Another 
great danger is experienced when anchoring to an 
iceberg, for often projecting masses, called tongues, 
which form under water, detach themselves, and 
—_ a ship’s side, thereby in many cases causing 
ner to sink, , 

There is no need to multiply instances in order 
to show that they are no ordinary strains which ex- 
ploring vessels have to withstand. To enable them 
to do this the old accepted means of strengthenin 
was by increasing the thickness of the sides, an 
adding wood to their bows, until they looked like 
hugh floating boxes. 

~— this plan made them so unwieldy aamioe! 
method of putting the greater part of the strengthen- 
ing inside has been adopted instead. The outside of 
the Alert and Discovery has been strengthened with 


| 16 ft. 3 in. aft, and a freeboard of about 5 ft. As 
| we mentioned in Encineerine for December, e 
493, the engines of the Discovery (then called the 
Bloodhound) are vertical compound surface con- 
densing. ‘Those of the Alert, which were taken out 
| of the Cygnet, also compound and surface con- 
densing, are, however, horizontal. The screws are 
| Griffiths’ patent, not fitted in the usual way with 
|a banjo frame for hoisting them up, but provided 
| with od sg of metal fixed strongly to the stern 
‘and rudder posts with grooves by which the screw 
is guided up and down into its place or socket, 
When the screw is up, the shaft can be drawn in to 
prevent its being damaged by the ice. The screw is 
| raised by means of a small pairof shears fitted on deck, 
worked with a tackle and shackle block hooked into 
|a hole drilled in the blade. This arrangement has 
| the advantage of being very simple, and not having 
“7 frame rods like those formerly used, which are 
| liable to become entangled with the propeller blade 
lby any sudden pressure of ice upon them. 
| ‘The galley funnels are fitted with an outer casing 
lof iron, a good 7 being left between them, 
which is kept filled with snow whilst the ships are 
in cold latitudes. The bottom of this space is 
cased in and fitted with taps. The heat from the 
fires, whilst cooking is going on, will thus, by melt- 
ing the snow, — | upa good were water which 
ean be drawn off by the taps. The whole of the 
ship is kept perfectly warm by means of steam 
pipes. There are two 5 in. and two 7 in. Downton 
pumps, two forward and two aft, and the ships are 
ages with six water-tight bulkheads, each 3 in. 
thic 


The boats, which have been built by Mr. John 








White, of Cowes, consist of two yawls 25 ft. long, 
two cutters 20 ft. long, six whale ts 25 ft. long, 
and six ice boats. The yawis and cutters are built 
of one thickness of me. planking, payed over 
with a coating of marine glue, and covered with 
strong linen cloth. The latter is ironed over unti] 
the glue comes through, rendering the boats com- 
eae water-tight. They are then planked over 
ongitudinally with the best wych-elm and Chris- 
tiana pine. Under the waist strake a large semi- 
circular cork belt is worked, covered with canvas. 

The whale boats are built as usual with bows at 
each end, and are constructed similarly to the yaw)s 
and cutters, with the exception that they are not 
provided with cork fenders. They have, however, 
rails, with handholes all round. Of the ice boats 
three are gigs, built as above described, while three 
have a sheathing of cork over the diagonal planking, 
covered with another planking of pine and elm. 
The keelson is built upon a deadwood, which may 
be knocked off by contact with the ice without 
injuring the boat itself, or even making it leak in 
the slightest degree. ‘These boats are intended to 
be carried upon sledges during the expedition, after 
the ships have been stopped by the ice. Both ships 
are provided with Hill and Clark's patent boat- 
lowering apparatus, which has been tried in the 
Challenger, lately commanded by Captain Nares, 
who was much impressed with its advantages. We 
propose in an early number to enter more fully into 
the intended objects of the expedition, and, while 
describing the sledges, to show how they are to be 
employed to aid exploring parties in pushing on 
northward after the ships themselves have become 
fixtures in the ice. 


THE PUBLIC HEALTH BILL. 

Two months of the present session have elapsed 
without any real progress having been made in the 
sanitary measures introduced by the Government 
into the Commons. As might have been expected, 
the Artisans’ Dwellings Bill has called up a large 
amount of opposition of local authorities outside, 
and of various members inside the House, and the 
difficulties are constantly on the increase, as evi- 
denced by resolutions passed at vestry meetings, and 
continued amendments in Committee The Public 
Health Bill, which has appearedin the form of a 
volume of upwards of 150 pages, has already been 
the subject of a large number of amendments, which 
the Government has promised to classify and print 
separately for the benefit of the members and out- 
side authorities. In respect to the question of 
water supply generally in England, the recent reply 
to a deputation, including Dr. Playfair, Mr. Bailey 
Denton, and other gentlemen, that waited on Mr. 
Sclater-Booth, indicates, as ‘we have already anti- 
cipated, that the Government has too much in hand 
in regard to other sanitary measures to touch that 
question, The Pollution of Rivers Bill is yet un- 
settled. Lastly, to conclude this category of ditii- 
culties and delay, we have but to refer to the 
coming battle between the Metropolitan Board of 
Works and the London gas companies on the Gas 
Regulation Bills, and others promoted by various 
companies, 

Altogether the prospect does not look very pro- 
mising of much advance during this session, for 
from the mass of work which has to be got through 
in mending past errors and providing for future 
improvement, it is impossible that justice can be 
done to all of the questions. Consequently we may 
infer that the Acts which may be passed will leave 
unsettled many points of importance, both of prin- 
ciple and detail. 

In our issue of February 26, at page 164 ante, we 

ve a synopsis of the Artisans’ Dwellings and the 
Public Health Bills. For the present we shall con- 
fine our attention to the latter, briefly noticing 
some of its more important provisions, as the 
enormous size of the document and the numerous 
amendments which have been pro on it forbid 
more than a general glance. When passed it will 





also | require the utmost astuteness to master its details, 


even among lawyers, and its perusal by members of 
local , &e., will tend to a confusion of the 
civic mind, culminating in hopeless despair of ever 
mastering its contents. 

Its first object is that of defining ons law on 
sani uestions generally; by it nearly, or per- 
nae ai Tf the preceding Acts will be entirely 
repealed; in fact the new Act is intended as 
digest, consolidation, and amendment on all its 
predecessors. For the purpose of precision it 
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divided into eleven parts, besides schedules in the 
form of an appendix, The first portion gives the 
intended limits of the Bill, and the definition of the 
terms employed, it being intended at present that 
England alone should be dealt with, but excluding 
the metropolis, In the second part the constitation 
of districts and the authorities to be appointed are 
dealt with ; and here, to a considerable extent, pre- 
ceding Acts are consolidated for the purpose of the 
Bill, ‘This part of the measure will require careful 
watching, for much of its efficiency will depend on 
the arrangement of outlying and adjacent districts, 
and the authorities appointed to supervise them. 
Past experience has shown that both economy and 
efficiency can be frequently best secured by a judi- 
cious combination, rather than a capricious division 
of authority. ‘The third part of the Bill deals with 
the important subjects of sewerage and drainage, 
provisions for improved water supply in houses, the 
regulation of lodging-houses, and that sanitary evil, 
cellar-dwellings. Itthem goes on to define nuisances 
and the powers of lecal authorities to abate the same; 
noxious trades (see Pp. 109 ante of the present volume) 
are dealt with, as the sale of unsound meat, the 
existence of infeetiots diseases, and provision of 
hospitals ; the preyention of epidemic } sag the 
erection of mortuaries, &e. 

This portion of, the Bill seems to us to be the 
essence of the entive measure, for it really includes 
its most specific objects, the rest being chiefly matters 
of detail in carrying out these points. As regards 
the water supply, of course the general question is 
not touched, provision only being made for localities. 
The noceey of improvement in this respect has 
been amply shown in many of our preceding articles, 
but especially in our issue of April 2nd, where we 
referred to the town of Lewes, and its dangerous 
water supply. In regard to the definition of nui- 
sances it will be exceedingly difficult to give a 
categorical explanation which will satisfy all condi- 
tions of health, For example, we have heard it 
stated by the medical officer of one of the largest 
towns in Yorkshire that the men employed nightly 
to empty the middens were remarkably free from 
attacks of epidemics ; some proprietors of chemical 
works have asserted that they are the best health im- 
provers of their district; and really, after the 
perusal of Dr. Angus Smith's last report on the 
working of the Alkali Act, we should be diffident 
in asserting precisely what is a nuisance. Common 
sense renders the matter easy, but not legally so. 
The exercise of the powers and duties of the autho- 
rities in this matter will, therefore, we fear, be 
hampered with difficulties, The remaining divisions 
of this part of the Bill relating to mortuaries, 
hospitals, epidemics, &c,, deal with matters which, to 
a large extent, have been successfully carried out, 
and the future relates most to extension and im- 
provement of existing means. 

Passing from what we may call internal to ex- 
ternal sanitary matters Part IV. refers mostly to 
action devolving on the Local Government Board. 


It refers to the construction, &c., of highways and 


streets, the providing of public pleasure grounds 
for recreation, markets, slaughter-houses, public 
halls, police regulations, &c.; all matters of detail 
which should be easily settled. Part V. contains 
also matters of detail, as the question of contracts, 
purchase of ground, bye-laws, &c. But one clause 
requires especial attention. It provides that the 
medical officer, being a legally qualified practitioner, 
shall be appointed by the local authorities, and 
subsequently approved of by the Local Government 
Board, Now, as we have shown in many preceding 
articles, such an appointment by local authorities is 
most objectionable. Usually the officer is chosen 
because he is well known in the locality, where 
possibly he has had for some time a successful 
practice. We admit that he may be perfectly 
ualified, although from large experience we have 
requently had to arrive at an opposite conclusion. 
But what guarantee have we that such a man will 
fearlessly perform his duties which must inevitably, 
in numerous cases, lead him into collision with 
those who have appointed him? In urban districts 
the manufacturer, the small dwellings owner, the 
butcher, the gas manager, cum mudfis aliis, are 
usually members of the 1 Board, or of the 
Corporation Council. How can we expect a 
servant of such persons to have courage sufficient 
to deal with them when actually committing dan- 
gerous nuisances, or at all events, out.of neighbourly 
feeling, conniving at their existence ? 

There is another matter which we have frequently 


gineer or surveyor should not only be recognised as 
et eag equal in status to the snedieah olficer, but 

old an independent position. A great advantage 
that would as fro this would be that thee 
would be two sanitary authorities instead of one. 
If they disagreed let the Local Government Board 
settle the question, and not the Local Board. The 
medical officer and the surveyor again should be 
mutually dependent on each other, for how other- 
wise can each get information essential to their 
joint action. In some cases we have seen this unity 
of object well carried out, while in others the 
surveyor, out of sheer disgust at the opposition he 
has to encounter, has given up his position and 
sought better fortune elsewhere. 

Passing over Parts VI. and VIL., we notice in the 
next section, a provision for the alteration of areas 
and union of districts, a subject to which we have 
already alluded in an early part of this article. The 
provisions here intended seem to us likely to entirely 
fail in their object. Instead of a comprehensive 
scheme, the alteration and union of districts appears 
to be left to the haphazard chance of agreement be- 
tween adjacent local authorities, who sometimes 
have hitherto indulged in the pleasing but expensive 
pastime of a Chancery suit to settle the most trivial 
differences between them, 

In Part LX. the duties of the Local Government 
Board are defined. The definition of such duties 
on the part of Parliament is ep | a work of 
supererogation, because such a definition must 
always become the subject of modification as modi- 
fying circumstances arise, except so far as actual 
legal limits are placed in respect to the exercise of 
arbitrary power, the control of which it may be 
desirable to place in the hands of the Government 
at any time Ts The practical duties of the 
Local Government Board are not difficult of defini- 
tion, Their first duty will evidently be that of 
continuing the appointment, and also of extending 
that of medical officers, inspectors of nuisances, and 
others who can efficiently carry out the details of 
the Board’s duties, The choice of such a staff in- 
volves a large amount of responsibility, and so far 
as the leading officials hitherto appointed, whether 
in the engineering or medical departments, we 
believe that the most fastidious have no reason to 
complain ; we speak on this point from personal 
experience. But we have, as already stated, strong 
doubts as to the efficiency of these officers, sub- 
ordinate in localities to the head staff, and our view 
is still farther strengthened by the fact that in every 
case of important investigation into the prevalence of 
epidemics, nuisances, &c., one of the head staff has 
invariably been called on to make a special report. 
Partly, the reason of this may be assigned to the 


palliation of the complaint we make inst the 
general efficiency of the subordinate officers. In 
fact, any one thoroughly te ey with sanitary 
questions, will, we have little doubt, endorse the 
truth of our remarks. 

Another duty, which should be incumbent on the 
Local Government Board, is the aggregation, classi- 
fication, and publication of statistics, accompanied 
by maps, plans, &c., that would afford a general idea 
of the wants of any specified locality in + yp to 
sewerage, drainage, sanitary matters, and cognate 
subjects. ‘The peculiar topographical, geological 
and other natural characteristics of the district 
should be carefully noted, not forgetting com- 
paratively minor matters in regard to level, existing 
sewers, increasing population, the extension and 
direction of the latter, increase or decrease of the 
water-closet, priv, , or other excremental arrange- 
ments &c. We should be glad in fact to see the 
Board copy the systematic arrangements adopted 
by many of our learned societies in respect to the 
collection of statistics bearing on public health. 
This is what we really want, rather than a congeries 
of legal formule as proposed, which would tend to 
mystify rather than enlighten the future of our 
sanitary progress. The object of all our associa- 
tions, external to the Local Government Board, has 
been constantly tending to this point ; but of course 
experience teaches us that a Government institution 
is slow to follow, and never leads. . 

A reference to our articles in preceding volumes, 
on the reports of the Local Goverment Board 
(England), will show that, generally speaking, its 
operation has been remarkably effective in ing 
out the intentions of its creation. Of course we here 
confine our remarks solely to its sani duties, 


course of official routine, but this is after all a mere | PO 


to general advance in questions of public health, 
bat if the Board be entrusted with the exercise of 
such discretion it will require much prudence in 
its exercise. The remaining portions of the Bill 
with the appended schedules may be dismi as 

ing simply with details chiefly of an ordinary 
legal character. 

rom the preceding brief analysis our readers may 
gather an idea of the work that is now before Par- 
liament. As each measure makes actual progress 
we propose to give details. Meanwhile it is neces- 
sary that all oe — interest in our future sani- 
tary progress should carefully watch the of 
Bills that will eventually tend to much pots. gered if 
+ a. yg delay any sanitary advance to the Greek 

ends, 








PUBLIC WORKS IN NEW ZEALAND. 


THe progress of public works in New Zealand 
is a matter of considerable interest, and we there- 
fore take the opportunity of giving a slight sketch, 
as well as a tabulated, statement, which at a glance 
shows their progress to the end of last year. 

The Premier’s (Mr. Vogel’s y public works policy, 
and also that of immigration, have been carried for- 
ward together as one and the same scheme, The 
introduction of the present system of publie works 
dates from the arrival in the colony of the present 
Engineer-in-Chiei, Mr, John Carruthers, M.LC_E., 
at the close of 1871. On_ his arrival, with the 
assistance of Mr. John Blackett, Assistant Engi- 
neer-in-Chief, he at once organised the department. 
By the middle of the next year the surveys and 
plans of several of the proposed lines were com. 
pleted, and the contracts let to Messrs. John Brog- 
den and Sons, of CQueen’s-square, Westminster. 
The greater portion of the lines meutioned in the 
following ‘Table have since been let to local 
contractors, the permanent way and rolling stock 
being in all cases imported by the Government, 

There are many important works on these lines, 
among which may be mentioned the Deborah Bay 
Tunnel, on the line running north from Dunedin. 
This work is 1400 yards in length, and, as far as the 
work has progressed, has been driven through a hard 
blue stone and conglomerate rock, consequently re- 
quiring no lining: It being impossible to expedite 
the work by sinking shafts, in consequence of the 
height of the mountain, this tunnel is driven from 
the two ends alone, the rate of progress hitherto 
being about sixty-six linea] yards per month. 
There are many smaller tunnels which require no 
special mention. 

Among the viaducts and bridges, those crossing 
the glacial streams of the South Island are im- 
rtant structures, Of these the Ashley Bridge 
consists of fifty 60 ft. spans with smaller spans at 
the ends; the Ashburton of thirty-three spans of 
60ft.; the Rangitate of sixty-four spans of 60 ft. ; 
the Clutha of six spans of 120 ft., and in the North 
Island the Manawater Bridge, consisting of one span 
of 162ft., and five of 40ft. ‘These bridges are on 
the trussed girder principle, with wooden upper 
chords and braces, the lower chords and tie-rods 
being of wrought iron. The piers consist in some 
eases of iron-bark piles, in others of masonry or 
cast-iron cylinders tilled with concrete. The most 
formidable bridge, however, is that over the River 
Waitaki, which separates the provinces of Canter- 
bury and Otago. This riverisa glacier-fed torrent, 
which, when in flood, rushes down to the sea in 
many places a mile in width, with a velocity that 
apparently nothing could withstand. This bridge 
consists of one hundred and ten of 33 ft, each ; 
the girders made of <conght-qlanea, the piers of 
cast-iron cylinders, sunk deep into the river-bed by 
the pneumatic process, and then filled with conerete. 

The permanent way that has been adopted con- 
sists of 40 lb. flange rails, fastened with Ibotteon’s 
steel clip joints, laid on wooden sleepers to a gauge 
of 3ft. 6in. ‘The rolling stock is of the usual 
narrow gauge type ; the carriages being side-seated, 
30 ft, in length, six-wheeled, the leading and trail- 
ing wheels being on bogie frames, which have been 
found to run with great steadiness and ease round 
the sharpest curves. 

Some of the lines run through very difficult 
country, the ruling curves being 5 chains radius 
and the gradient 1 in 35. The latter in one case 
is as steep as] in 12, and in this instance the Fell 
central rai] system is to be tried for a couple of 
miles, We may add that the adoption of the Fairlie 
system has, on those lines where it is applied, re- 





An elasticity of its rules and operations 





urged in our columns. It is that the borough en- 


) ; regard 
to both urban and rural authorities, will tend much 


moved all difficulties arising from heavy gradients. 
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NEW ZEALAND RAILWAYS. 
State of Contracts up to December 31,'1874. 


























| Under Con- | Surveyed, but 
RAILWAYS. Appropriations, ,venths | pen for | tract not yet | atill to be 
Aut j — Opened. Let. 
ee Siete age 
£ miles. che. | miles. chs. miles. chs. miles chs. 
Norges lsetayp. 
From To | 
Kawa-Kawa... os Beat 42,500 8 00 | 8 0 
Kaipara Riverhead 65,000 156 «68 | , | 15 68 
Riverhead ... es Auckland 127,500 | 22 47 | on a 22 #47 
Auckland Mercer ... 344,000 46 0 8 00 38 00 | 
Mercer ove « Newenstle 170,000 34 Ol | _ 34 «(O01 | 
Newcastle ... «- Scouthwards 200,000 0) OO i ove wee | 40 00 
Waitara aan Wanganui 160,500 23 #18 eee lt 13 12 00 
Wanganui ... Manawatu 318,000 58 00 a 33 «38 24 42 
Manawatu ... «.e Foxton... 60,000 | 25 00 25 00 
Napier eee Waipukuru 220,000 45 26 12 00 33 25 
Waipukurau... Manawatu $0,000 13 13 ons 13 13 
Masterton «» Wellington 388,000 70 00 8 OO 27 00 35 (00 
Sourm Istawp. 
Greymouth ... Brunnerton .,.| 84,400 7 23 ove 7 23 
Westport... . Mount Woedtor 120,500 18 00 wes 7 56 10 25 
Nelson eve Foxhill ... 101,500 20 20 j a 18 <7 1 23 
Picton Blenheim | 326,000 18 53 | 17 10 1 4 
Kawai ae .. Rangiora cam 95,000 ? ‘ | 5 a ae 
Rangiora... Addington 102,000 | 2 - is & 13 37 
Rangwra Oxford ... eee 21 61 ll bw | 10 Ol 
Kaiapoi tes «. Eyreton on Ma Ww ‘ 14 WwW 
Rolleston on Malvern ais 283,000 35 «640 24 00 11 40 
Racecourse .. +» Southbridge . 2 08 | ed 26 08 
Main Line ... Ww aimate 6 0O 6 00 
Selwyn Rakia 88,000 12 39 12 89 
Rakia... Ashburton 89,000 18 31 17 18 1 13 
Ashburton ... Temuka 181,000 84 20 - 34 20 
Temuka ‘ Timaru... 74,000 11 74 pn 11 74 
Timaru Waitaki om 220,000 37 «6738 = 37 73 
Waitaki Bridge ae 75,000 oo 71 ees oo 71 
Waitaki Moeraki 261,000 39 22 j ‘ | 39 22 
Moeraki Dunedin + 430,000 &2 OO } as 4 08 47° «77 
Dunedin eee Port ( ‘halmers 210,000 8 00 } 8 00 
lokomariro Lawrence 166,000 22 00 | - 22 00 | 
Dunedin Clatha.. 326,900 51 08 6 00 45 08 
Clutha Mataura 260,000 “|. oa a. nr) at 
Mataura Invercargill 148,000 39 56 | 11 27 28 29 
Winton on 2 244,000 70 00 | woe } 50 00 20 00 
Surveys ove oe 10,000 | | 
By General Government... es 5,816,900 1048 50 | 162 28 | 682 74 253 28 
By Provinces | 6 0 CO 
| — 
| 228 28 | 632 74 253 28 


When it is taken into consideration that the cost 


of these railways was limited to 5000/. per mile, the | 


ingenuity of the engineer-in-chief was put to a 
severe test. 

These railways run through every variety of 
country that can be met with, dense bush, mountain 
valleys, rocky gorges, undulating country, and level 
plains, the general average of the surface of the 
country being decidedly antagonistic to cheap rail- 
ways. 

In the annexed Table the railways in the North 
Island have been separated from those in the south, 
Mr. C. B. Knorpp, A.LC.E., being superintending 
engineer for the former, and Mr. H. P. Higginson, 
Mem, Inst. C.E., for the latter island. 

The large immigration carried on during the last 


* 6 ft. 3 in. gauge. 


two years, has had the effect of preventing these | 


extensive works from drawing too heavily upon the 
labour market, It should be mentioned also that 
some 223 miles of water races for supplying the 
goldfields with water have been constructed, partly 
by the Government and partly by private companies 
subsidised by Government ; also that since the year 
1870 about 2000 miles of roads have been in course 
of construction by the Government in different 
portions of the islands. 

These works will when completed in 1876, open 
up extensive tracts of country hitherto too far di 
tant from ports of shipment to make farming a pro- 
fitable speculation. The effect of those lines of 
railway already open upon the face of the country 
is evident, as the ploughshare keeps pace with the 
advance of the locomotive. 

New Zealand has reason to be proud of her 
climate, resources, and conveniences of civilised 
life, even now holding forth inducements to would- 
be colonists, not to be excelled by any of the = 
of the British crown. 

The 632 miles 74 chains of railway in course ‘of 
construction are to be completed for traffic before 


July, 1876, so that by that date New Zealand will | 


possess 795 miles 22 chains of open line constructed 
since March, 1872, to which should be added 66 
miles constructed by the provinces prior to that date, 
making the total mileage 861 miles 22 chains. 


| between the particles of fuel and caused the carbonic acid 








SELF-ACTING SLIDE LATHE. 

WE publish this week a two-page engraving of a lathe by 
Messrs. Richards, London, and Kelley, of Philadelphia, 
| which has some features differing from ordinary practice. 
The lathe is intended especially for performing repair work 
in wood-working and other factories, and is reduced to the 
most simple form, so as to cheapen its first cost, and present 
no complication which might hinder successfal use in the 
hands of those not well skilled. 

The feeding and chasing screw is placed centrally under 
the frame, so as to be out of the way, and protected from 
chips and dirt. The distance of the feed screw from the 
spindles is about the same as though it were placed at the 
side of the frame, and the nut being under the centre of the 
saddle the force of the screw falls equally on each side. The 
nut is engaged and disengaged by a pivoted bar, as shown 
in Figs. 4and13. The saddle is connected at the rear end, 
and considerably strengthened by a strong frame surround- 
ing the frame as seen in the side elevation and in Fig, 4 
The main frame is mounted on a strong box leg placed 
nearly under the gap instead of at the end of the frame in 
the usual manner, The tool block is mounted on a swing 
plate, and can be moved to any point on the saddle, which 
is made with a plain flat top to accommodate boring, milling, 
or drilling appliances. The sliding head is arranged with 
a lateral adjustment for turning tapering pieces, and can be 
set 2 in. from the centre line. The gap piece is fitted at one 
end only, flat against the frame, and kept in place with ac- 
curately fitted dowel pins. The change wheels are so arranged 
that but a single one is changed in cutting screws from four 
to twenty threads to an inch. Fig. 8 is an end view of the 
gap piece, and Fig. 12 a chuck to hold drilling tools. The 
various details are so clearly drawn no further explana- 
tion is required in order to follow them. 


KIDD’S GAS-PRODUCING FURNACES. 

Iw gas producers where solid fuel has hitherto been burned 
to carbonic oxide, it has been the rule to place a thick 
layer of fuel in a closed furnace and to allow the combustion 
to proceed slowly. In the lower part of the furnace carbonic 
acid gas is formed, which in passing through the upper layer 
of incandescent fuel takes up additional carbon. The hot 
gases are drawn slowly from the furnace up an ascension 
pipe by utilising the effect of a falling column of the gas in 
a cooler and denser condition. Attempts have been made 
to draw the gas from such furnaces with greater energy so as 
to quicken the process ; but this has created a partial vacuum 








gas furnace, designed by Mr. Kidd, of 12, Dartmouth-street, 
Westminster, which forms the subject of the present notice, 
this is obviated by @ pressure under, above, and 
between the particles of fuel, and causing imperfect combus- 
tion to take place under pressure. 

The engraving subjoined represents a sectional elevation 
of a portable gas-producing furnace constructed on Mr. 
Kidd's plan. In this arrangement heat developed by the 
partial decomposition of the fuel is partly utilised in heat- 
ing the steam generator C, and it is thus made to generate 
sufficient steam for the blast, which is discharged through the 
steam jet E. The steam eacaping from this jet drives a current 
of air through the orifice F into the closed ashpit B and thence 
through and up the mass of burning fuel. The gas is checked 
at the outlet L so as to create a back pressure in the fur- 
nace. By this means, the combustion is made more intense, 
and the steam used to cause the blast is entirely decom- 








posed into carbonic oxide and hydrogen. The gas escapes 
with sufficient pressure to enable it to be conveyed through 
pipes to the most distant part of any works. The steam gene- 
rator shown at C is formed of vertical tubes connected 
together at the top and bottom. Water is supplied to this 
generator automatically (through a pipe D) from a tank 
sufficiently elevated to give a pressure of from 101b. to 20 
Ib. G is the fuel hopper and H H are movable covers for 
dropping the fuel into the furnace. 

By the application of this invention to existing gas- 
producing furnaces, the patentees claim that imperfect com- 
bustion takes place so rapidly, that one furnace can be 
made to do the work of three ; and that the gas generated 
contains a much larger proportion of combustible matter, 
the hydrogen being nearly doubled. 

One object of this invention is to supply portable furnaces 
for producing a cheap heating gas for domestic uses, cooking, 
&c., and for the various trades where illuminating gas is at 
present extensively used for heating purposes. This is of 
great public importance when we consider that the 
10,000 cubic feet of lighting gas produced from 1 ton of 
coal at 4s. per 1000 ft. costs 2/. to the consumer, and that these 
10,000 cubic feet only represent about 13 per cent. of the 
heating power of the coal. 

Coal, coke, or breeze are objectionable in the portable gas 

producers just described, on account of the ash and 
clinker they leave in the furnace, and the sulphur and 
other impurities given off. The fuel best adapted for 
this purpose is high-dried or charred peat, which leaves 
no clinker or other deposit in the firebox, and gives off 
about 200,000 cubic feet of a perfectly pure, inodorous, and 
permanent gas from each ton of fuel, a gas which in burn- 
ing will not tarnish the brightest vessel when brought in 
contact with the flame. 
During the past two years the patentees have been per- 
fecting a process for making this fuel cheaply, and have 
satisfied themselves that it can be produced in quantity at a 
price ranging from 10s. to 15s. per ton, according to locality. 
We understand that works for producing charred peat by 
Mr. Kidd's process have been erected on the property of His 
Grace the Duke of Sutherland in Scotland, and also on the 
extensive moss at Crowle, near Doncaster. 








A New Bryyacie Ispicator.— We have been requested 
the paper with the above title, by the Right 
Honourable Viscount Bary, as read before the Institution of 
Naval Architects, did not comprise the concluding hs 
referring to the Pocket Indicator, which were —— 
added, and published a tat the pepe of our 

number. Between the date that ~mcuseabine 
siilibcasin cpuadins Acasnatelt ba ra i: 
cation was made to secure oto the an “ 
tended to fulfil the purpose referred to in the 





gas to pass through the fuel unchanged. In the improved 
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RAILWAY TRUCKS FOR MINERALS,.* 
The Effect of the Mechanical Construction of Trucks on the 
Demurrage Question, and a Proposed Remedy. 
By Mr. Cuartzs Woop, anny Teeth 

SINCE my paper appeared on the programme i i- 
tution, I have repeatedly been asked what the demurrage 
question could possibly have to do with engineering, and 
whether such @ paper was an appropriate one to be read 
before a Society like that ef the Cleveland Engineers. I trust, 
however, as I wade through the few facts which I have 
collected, that some of these, at least, may be found not un- 
interesting, and that the mechanical construction of mineral 
wagons, so far as regards their discharging ilities, so 
bears upon the question of demurrage, as to bring it within 
the engineer’s province ; for I hope to prove that the question 
involved materially increases the cost of ucing pig iron, 


and so is at least worth a free and thorough discussion at the 





hands of the Cleveland engineers. 














pper trucks, for di 
periments upon railway trucks I have lately revised, 
tabulated them u a separate — 
page) for easy reference; so that it can be seen at a glance 
what time it takes to unload or discharge any one 
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I shall endeavour to show that the present design and con- 
struction of railway trucks are very defective, or, to put it ina | 
milder form, capable of being very much improved. the | 
shape of the inside of most of the wagons, it is difficult to get | 
the mineral discharged, whilst in some the bottom doors are | 


so frightfully heavy and inaccessible, that only men well ac- | 
customed to the work can shut them up again in a reasonable | 
time, and that with very much trouble. 

Where quantities of coal are tipped, such as at forges and 
other works, where a regular gang of men is not employed, | 
the loss from this cause must be greater than at iron works 
such as ours (Tees Iron Works). The result is, that the | 
discharging takes up more time than need be, the wagons | 
are left waiting in the sidings, and more men are employed | 
than should be to get through the work. And if, unfortu- | 
nately, we are not able to discharge the prescribed number of | 
trucks allowed by the railway company, we are politely in- 
formed that the remainder are “ on demu .” and that the | 
supplies will be stopped for the next day. us, therefore, | 
strike at the very root of this evil “ demurrage,” by showing | 
the railwa: ee that the prime cauce is not on our side, | 
and that, by following in the general march of improvement 
they can not only greatly facilitate the disc! of the | 
trucks, thereby saving much time and labour to us, but they | 
might eventually be large gainers themselves. i 


© Paper read before the Cleveland Institution of Engineers. 





| that in most cases it would be impossible (from the weight 


wi 
| ‘Gn tha dash all cxpetimente it is shown that, to di 


| requires three seconds to drop, 





truck. This Table has been made by taking the average of 


many scores of trucks, whilst being ti from the gantry | 
into the calcining kilns by a of men, who, being | 
on piece work, would naturally do the work in the shortest | 


possible time. The figures, therefore, may be taken as a fair | 


| exponent of the result. In the last column will be found the | staff of 


equivalent of one man, although it must be borne in 


the doors) for one man to perform the - 

In Figs. — 2 Lhave won Sid ye | sections sagen e+ 
earliest kind of wagons emplo lor i i 
commonly known mefke * Obuidene W, vn.” These 
are fast dying out in this district. A defective in 
many respects, | am safe in saying that, with regard to first 
cost, deadweights in comparison with poy me Se gar 
facility with which the doors can be and the 
rapidity with which they discharge their load, this type of 

has, as yet, never been beaten. 


E 


a load of minerals, only one minute and eight seconds is 

required—and that with one man only. With two men it 

Oy coos eee Se 

bottom doors, and only four seconds to discharge It 

carried only three tons, but itis a pity 

i trucks for heavier favour- 
in view. i 











a man slipping completely through the bottom of the truck 
into the kilns. 
The next on the Table of experiments is the flat-bottomed 


truck with bottom doors. The equivalent for one man here 
ranges from 21 minutes 28 to 31 minutes 20 seconds. 
Upon these classes of w I pave but few remarks to 
make. The themselves, and I do 


the railway company will alter them as soon as possible, or 
banish them out of our sight. It would be utterly a 
sible for us to get through our work if we had many of t 
to deal with. 

Figs. 6 and 6 show sections of the North-Eastern iron 
ps be ie This truck has one or two excellent properties 
combined with one of the worst yet pointed out. You will 


mentioned, the abrasive action of the stone having 
little effect upon the iron oy 

Having shown a few of the different shapes of the trucks 
now in use, and pointed out their respective defects, I shall 
now consider how these bear upon the question of demur- 


e. 
The railway company informs us that it is impossible to 
supply trucks gee addition to tipping all the 
day, we di during the night what send into 


| the works during the afternoon and evening. And they try 


to force us to do this by imposing a fine of 3s. truck on 
all above a fixed number that are left ending fll on the 


en Po - os sila 
t costs at t about 6d. ton on igs 

keep a of mon on the Kilns and genteies to tip tho 
coke, ironstone, and limestone. To do this the night- 
shift as well as the day means that we are toem: an extra 

men. 

In uence of the construction of the wagons already 
pointed out it is impossible to diminish the number of men 
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For wear and tear, and depreciation, let us add 10 per cent. 
more. This make 15 per cent. altogether. (The actual cost 
for wear and tear, and depreciation, is 81. per annum. Of 
course we must remember that, when standing, little wear 
and tear is going on.) Now taking 300 working days, this 
just amounts to 1s. per day of 24 hours, per truck, or 6d. per 
{3 hours. The railway com pany want to fine us three times this 
amount for about 12 hours’ secommodation, or 104d. on to our 
eost of pigs, or they give us the liberal alternative of putting 
on an extra setot men to tip during the night. In other 
words, to save themselves 3d.* they enhance the cost of our 

igs 104d. 
, And oan let us address ourselves to the second question ; 
does the delay of the trucks, so much complained of, occur 
dn the works of the ironmasters. 

It appears that in 1873 the Cleveland mineral traffic was 
carried in the following order : 

tons. 

488.985 wagonst carried 4,081,759 of ironstone } In 14-ton 








808,100 of limestone § loads. 
4,889,859 
Tone. 
211,700 wagons carried 1,481,835 of coals in 7 ton loads 
61,484 os 368,904 of coke in 6 7 
762,169 total number of wagon loads. 
Tons. 

278,727 coke trucks carried —2,,9,454 in 7} ton loads 
244,972 chaldron coal wagons 74,918 in 3 ‘ 


I have not been able to find what quantity of coke trucks 
are employed ; but, judging from the quantity of coals 
earried in chaidron wagons, and that they carry only 3 ton 
loads, and that they will be loaded about once in three days, 
there must be over 7000 of the latter class in use. 

Of the wooden and iron hopper wagons I have accurate in- 
formation as to numbers. The wooden hopper wagons just 
mentioned, called stripes, and in which most of our minerals 
are carried, were first introduced in 196°, and 

In 1863 there were 1,075 in use 


To which in 1864 a 522 added 
- 1865 os 7254s 
os 1866 a OA7 
” 1867 ” 450 ” 
- 1568 ~ 256 ~=C(««s, 
ne 1869 ja 874 
9” 1870 9 1460 ,, 


1871 an 
1872 oo 
; 1873 - Sea's 





10.071 


. And in 1874 a 1456 ,, 





11,527 total now running. 
The iron hopper wagons are very few in comparison with 
these. They were introduced 
In 1856 when 40 were in use 
To which in 1857 there were 262 added 


]860 6l - 


” 1861 ” 339 
” 1862 ” 56 ” 
re 1863 - 294 
“we Wee ee 
” 1866 ” 400 ” 
” 1867 - 3 


1,557 total now running. 

From this it appears that in 1873 we find that there were 
10,071 wooden hopper and 1557 iron hopper trucks. Of the 
former there are always 2} per cent. under repair, making a 
total of 11,877 in working order. These trucks, as shown 
above, carried 762,169 loads. Thus each wagon averaged 
69 loads in the year—that is, each truck was loaded only 
once in 49 days. 

Now, out of these 44 days, I can prove from accurate 
observation and information kindly supplied me from other 
works, that the trucks, from the time they are put into the 
works sidings (including all standing during the night) are 
all tipped, and put out empty into the sidings again within 
15 hours.t 

Here is then a clear proof that it is not on the iron works 
where the delay of the tracks occurs. 

I think these two points are very important, and that they 
are worthy of the most serious consideration on the part of 
the railway company. 

So far, I have endeavoured to point out the defects in the 
different wagons supplied for our use, the cost to the iron- 
masters from the various systems mentioned, the time 
the trucks are on the road, or being filled at the mines or 
collieries, and the time employed in discharging them at the 
iron works. 

I shali now try to show that, by improvements which I 
shall point out, the standage might be still further greatly 
reduced, demurrage partly avoided, and a vast amount of 
labour and time saved, with a corresponding benefit to the 
railway company. 

I think I have clearly shown that the present mineral 
wagons are very imperfect, and that whilst it is incumbent on 
us to assist the railway company to the utmost of our power, 
by liberating the wagons as quickly as possfble, after they are 
put into our hand, it must be still more soon their part to give 
us wagons properly constructed, and to adapt themselves, 
and their plant generally, to our requirements. 





* Wear, tear, and depreciation are here not allowed. 

+ These are all wooden hopper wa, , Called stripes, 
shown in Figs. 3 and 4, and iron trucks Figs. 5 and 6. 

I This was arrived at by keeping men on night and day, 
to see when the trucks were put into the sidings, and when 
the empties were taken out. 


average of 15 hours is taken 





from many hundreds of trucks. 


Experiments tros Dirrexent Ciasses oF Wagons. 
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i ong = : 

Al é ga da 
| tons.  min.see, |min. sec. \min. sec. |min. sec. \min. see. 
Chaldron... a ao a ... Ironstone| 8 03 | 0 27| 0 4! o %/ 2) 1 8 
8. and D. Hopper bottom ... a a | 023 | 0 2/ 1 6/ 2 4| 4) 8 
” ” a -» Limestone} 10 | 017 ; 0 18] 2 1] 8 S| 4/12 2% 
2 | Coke | 6 | 026 | O SF] 0 23) 1 Ba] 8! 6 48 
Flat bottom (with bottom doors) Ironstone | 10 | O 32 0 24) 4 48) 5 WD) 4/23 56 
« a vs . Limestone! 10 0 45 | 0 2| 6 30| 7 60] 4/81 2 
vs ‘a * . Coke 6 020 | 0 13| 4 36) 5 22] 4/21 28 
Flat bottom (without bottom doors ... -. Limestone| 10 ; |}  |95 0/95 0} 1/95 O 
N.E. Iron hopper truck... prt wi » 8 0 346 1 21 | O 27 2 24 4 9 36 
Proposed new truck eee ose see ” 10 | 3; 0 27 | 0 27; 0 57 "J 1 4 











Nors.—Total time of hopper and flat bottom Stockton and Darlington trucks, also includes time occupied in entering and 


leaving trucks, allowing for each truck 15 seconds. 


Take as an example, a “ works” tipping 180 trucks per day, 
two minutes gained in discharging each truck will equal six 
hours saving in time. Surely if this could be accomplished 
there would be little need for the night standage, and the 
saving to all parties would be immense, more particularly to 
the railway company, who would get their trucks back again 
so much earlier. As this, however, is only to be done by im- 
provements in the construction of the trucks, it is evidently 
out of our control, and, therefore, rests entirely with them. 
This is also an important consideration. 

I shall next proceed to point out what improvements should 
be made to meet our requirements. Firstly, the bottom doors 
should be made so that they can be opened and shut with 
facility by two men; and. secondly, when open, the whole of 
the load must slide out immediately through the opening 
without assistance. 

I have neither space nor time to go into the numerous designs 
of doors and door fastenings, which have from time to time 
been introduced; but it may be interesting to remark, that 
I have several trucks in use with sliding bottom doors, which 
have been designed to meet many of the objections mentioned. 
These are shown in section in Figs. 7 and 8. They are in- 
tended to carry light materials, such as slag, sand, smal! 
coals, coke, &. The bottom doors are made to slide by 
means of a rack and pinion, and I can safely say, where em- 
ployed for similar material, that, as regards the opening and 
shutting of the doors, they cannot be equalled ; but they are 
useless for heavy minerals, such as ironstone, limestone, &c. 
The shaking motion whilst travelling, when they are loaded 
with this latter kind of material, wedges the materials so 
tightly upon the slides, that they cannot be drawn open, even 
when placed upon rollers. Thus we have an excellent plan, 
but useful only for certain kinds of material. 

Figs. 9 and 10 show a design for a new iron mineral truck, 
which will, I think, meet all requirements. It is calculated 
to carry 10 tons of raw ironstone, 8 tons of calcined stone, or 
8 tons of coals. 

In following out this design, you will perceive that 1 have 
adopted the good points of the iron hopper wagon, shown in 
Figs. 5 and 6, that is, the angles of the inside of the truck are 
so arranged that the whole of the load will slide out the 
instant the doors are opened, and without any assistance from 
the men. 

The bottom doors are on an entirely new plan (that is so 
far as lam aware), although, some four years ago, I proposed 
a similar arrangement for the doors of some hopper barges 
intended to take slag balls out to sea. See Fig. 11. 

It will be noticed that the doors, to get a full opening, have 
to swing through little space, and that, when open, they do 
not fall below the keels, two important points when we con- 
sider that, with the old system of flat bottom doors, 20 tons 
of slag would have to rest upon each door, and this weight, 
when once set in motion, would be liable to carry away the 
door before the door had time to swing through the 90 deg. 
to clear the opening against the resistance of the water, and 
when open, would hang 5 ft. or 6 ft. below the bottom of 
the barge, a very ae thing when discharging in 
shallow water. It will seen, by referring again to sheet 
No. 5, that the doors are hung upon the truck in a similar 
manner, parallel to the rails, so that a man can easily get 
at the fastenings, which are of the simplest kind. ‘her 
drawing out the pins a light touch will release the catches, 
and then the door will fallopen. To fall open, it will have to 
swing through only 45 deg. instead of 90 degs., as on all other 
wagons with drop doors. Being little over haif the width they 
must be very much lighter to handle, posene when 
shutting. But to facilitate the shutting still more, there is 
rivetted on the back of each door a small piece of pipe, into 
which the workmen can insert an ordinary crowbar. By 
bearing upon this the door is immediately closed, and the 
hooks fasten themselves. 

As these doors are much smaller, and more easily fastened 
than the old chaldron wagon type (shown in Figs. 1 and 2), I 
think I may safely calculate the same number of seconds to 
open and shut them, namely, 30. In practice I think it will 
be much less than this; whilst, in discharging capability, it 
is placed on the same level as the iron hopper truck (Figs. 5 
and 6). This gives a total time of only 57 seeonds, or an 
actual saving in time, when we take into consideration the 
different proportions of minerals used, of over two minutes 
per truck, two men instead of four, and no climbing into the 
trucks. When we compere this with other trucks in the 
“equivalent,” the saving to the ironmaster will be from 15 
to 20 minutes truck, which is really ing enormous. 

There are a aa other points, worth noting in this proposed 


can be shot out more to one side of the rail than the other (a 
t convenience when shovelling out coals; and, lastly, the 
oors, when down, do not fall below the rails, and are there- 
fore not liable to be damaged, whilst down, by the wagons 
being put in in motion. 

In concluding this paper, I would wish it to be clearly 
understood that I have brought this subject before you solely 
to open a fair discussion upon what I think is a matter of 
growing importance. I have brought forward a plan for a 
new wagon, more with the idea of impressing upon you the 
points to be aimed at, rather than to show you a new scheme 
of my own, and, also, to try to interest the railway company 
in improving their present stock. They have yet several 
thousand new trucks to build, to replace the old chaldron 
wagons, and to keep pace with our growing trade, and, if 
they would only improve these which have to be built, we 
should, in the course of a year or two, feel a considerable 
benefit. 

I would reeommend the railway company to stop building 
trucks upon what I have clearly shown to be a very defective 

lan. Let them offer a handsome premium for the best self- 

ischarging truck. I would suggest that the following points, 
which seem to me to be essential, be kept in view when 
ordering new ones, namely, that the doors can be quickly 
opened and shut by two men ; that the sides of the truck be 
of such an angle that the material will immediately discharge 
itself without any assistance from the men; that the brakes 
be placed outside the wheels, so as to leave the space between 
the wheels free to get at the doors and fastenings; that the 
underside of the axle boxes be open, so that the men can 
give the axles a dab of grease; and, lastly, that the truck 
should hold 10 tons of ironstone. 

Hunt's mineral statistics, just published, for 1873, states 
that (vide page 17) 146,438,432 tons of different minerals 
were produced in the United Kingdom, and 1,668,773 tons 
(vide page 75) were imported in the same time, making a total 
of 148,107,205 tons. Now, as these minerals must be put into 
wagons at one time or another, and, as the wagons will not 
average more than 7 tons each, and, since hopper trucks are 
little employed except in the North, and many are without 
bottom boards, I caleulate that it would take, on an average 
one man 30 minutes to empty each truck, in excess of what 
it ought, provided the wagons were properly constructed. 
If we take therefore 4s. + for labour we have the large 
sum of 235,0601. annually wasted through defective mecha- 
nical construction. 








THE INSTITUTION OF CIVIL ENGINEERS. 
Tite MANUFACTURE OF STEEL. 

Tue eighteenth ordinary meeting of the session 1874-75 was 
held on luesday evening, the 6th of April, Mr. Thomas E. 
Harrison, the President, in the chair. The first paper read was 
on “ The Manufacture of Steel,” by Mr. William Hackney, B.Sc., 
Assoc. Inst. C.E. 

Within the last twenty years the meaning of the term steel 
had undergone a great change. Dictionaries defined it as iron 
containing a small proportion of carbon, and Dr. Percy repeated 
the same definition, giving 0.5 to 0.65 per cent. of carbon as the 
limit at which iron passed into steel. Such a material was not, 
however, what was meant by steel boiler plate or a steel rail. 
The steel of a boiler plate contained less carbon than many 
samples of wrought iron, and was equally soft and ductile. The 
difference between it and wrought iron was, that it had been 
melted and cast into a malleable ingot. This new use of the 
term steel had grown out of the great increase, of late years, 
in the production of cast steel of all kinds, almost to the exclu- 
sion of other varieties of highly carburetted malleable iron. 

Steel might then be defined as any variety of iron that was 
cast into a malleable mass; and the two parallel series, the 
irons and the steels, might be classified as follows: 


Percentage of Carbon. 


0 to 0.2 | 0.2 to 0.35 | 0.35 to 0.55 | 0.55 to 1.50 or 


more. 
Series of the Irons. 


Ordinary Granular Steel irons, or | Hard puddied 
irons. irons. soft puddied steels. 
steels. Cemented stl. 
Styriap steel. 
Series of the Steels. 
Extra soft Soft steels. Half soft Hard steels. 
steels. steels. 


Steel was made by producing a melted «!loy of iron, containing 
a smaller proportion of ca: bon or other hardening elements than 





wagon, namely, the capacity of the trucks is a little increased 
by this plan of doors; by opening only one door the minerals 


cast iron. 
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Practica! steel-making processes were of three kinds: 

(a.) Fusion in crucibles, producing crucible steel. 

(b.) Blowing air torough melted cast iron, producing Bessemer 
stee.. 

(c.) Fasion on the open hearth of a reverberatory furnace, pro- 
ducing Siemens or Siemens-Martin steel. 

Fusion in crucibles was the simplest and oldest mode of making 
steel, and had been practised by the Himdoos from a remote 
period. In the Hindoo process, wrought iron was melted in small 
crocibles, with one-tenth of its weight of dried wood, producing 
a very hard steel, with upwards of 1.6 per cent. of carbon. 

It did not appear that any mode of making true steel was 
known in Europe before the last century. Reaumur announced, 
in 1722, that he had made steel by melting together from one- 
fourth to one-third of malleable iron, with cast iron, in a common 
forge; and Huntsman, between 1750 and 1770, succeeded in 
making steel by melting cemented or converted bar iron. Since 
Hantaman’s time the processes of crucible steel melting had 
been improved only in points of detail, and by the trial or prac- 
tical use of all the different materials for melting that an 
advancing knowledge of chemistry had suggested as capable of 
producing steel. Malleable iron was melted by itself, if it was of 
the hardness needed to produce the required quality of steel, or 
it was mixed with carbon or cast iron, if too soft, or with oxide 
of iron or of manganese, if too hard; and spongy reduced iron, 
or iron ore, was melted with carbon or with cast iron. 

The two principal types of modern pot-steel furnaces were the 
pot hole, fired with coke, and the regenerative gas furnace, 

Each coke hole held two crucibles, and was a simple rect- 
angular chamber, open above, and communicating near the top 
with a large main ebimney flue. The tops of the furnaces were 

} 


more than the weight of pig iron and spi pat 

weekly make of a furnace was about the same as i 

serap, and the consumption of coal was 14 cwt. to 
D. 


ton. 

The working of the Pernot furnace differed in 
trom that of the fixed furnace. In melting pig iron 
the pig was first charged over the bed, and the scrap upon 
The fasion was very rapid—five charges, of 44 tons each, being 
made in twenty-four hours; and as the coal used was no greater 
Ree Ps day than in a fixed furnace, it was less than 

as much per ton. At Allevard, pig iron alone was worked, 

and a 5-ton charge, with the addition of 7 to 8 per cent. of 

enced scale, was bronght to the condition of steel in five 
ours. 

Another method of open-hearth steel-making was that of Mr. 
Blair, of Pittsburg, U.S.A. ; the reduction of iron ore to sponge, 
and the fusion of this on the open hearth. For localities where 
charcoal and rich pure ore were at hand, this method seemed 
1: to have an important future, but it was as yet on trial, 

The effect of different proportions of foreign substances on steel 
was a subject of great importance. The elements whose pre- 
sence was known to have an influence on the properties of 
the metal were carbon, silicon and phosphorus, sulphur, and 
manganese, copper, tungsten, and possibly titanium and 
chromium. The effect of the presence of carbon had long been 
recognised. The necessity for manganese in steel, to prevent 
red-shortness, was less generally acknowledged. A common 
belief was that red~shostness was due, at least in the case of 
Bessemer steel, to the presence of oxygen. Bessemer steel im- 
pregnated with 0.1 per cent. of carbon, or less, no doubt contained 
oxygen, but it was at the same time free from manganese; and 
it was i ible to say to which condition the effect might be 
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level with the floor of the shop, and the grates were ib 
from the cave below. The pots lasted three rounds, and held 
from 60 1b, to 70 1b. the first round, and from 6 1b. to 10 Ib. less 
each time they were charged. The consumption of foel was about 
3 tons of coke, equivalent to 4§ or 5 tons of coal, per ton of 
stee! melted. 

The regenerative gas furnace, for crucible steel melting, was 
a long trench, divided by cross walls into two, three, or four 
sections, each holding six pots. The pots rested on a bed of 
coke-dust, spread over the bottom of the melting chamber. The 
saving of fuel effected by the gas furnace was very great, 30 cwt. 
of small coal, per ton of steel, doing the work that on the other 
plan required 3 tons of coke. 

Pot steel was looked on as the highest quality for all purposes. 
To some extent this was the result of habit, as pot steel was the 
oldest and best known variety ; but it had also two advantages 
over other qualities—first, it was or might be made of purer 
materials, as the metal used was originally brought into the state 
of malleable iron, and this was a process o! — removing 
the greater part or the whole of the sulpbur and phosphorus; 
and, secondly, it was generally more “ dead melted”—the ingots 
cast from it were more free from honeycomb—than those of the 
same quality made in other ways, 

The Bessemer process, that of blowing air through melted 
cast iron, produced by far the largest quantity of steel now 
made, The temperature of the cast iron was raised rapidly, by 
the combustion of the accompanying silicon, manganese, and 
carbon ; and the blowing was either stopped when steel of the 
required hardness had been produced, or it was continued until 
nearly the whole of the carbon had been removed, and carbon 
and manganese were then restored to the metal by adding 
spiegeleisen. The former plan was only applicable where the 
cast iron employed contained so much manganese that 0.1 to 
0.3 per eent. remained in the steel, as without that proportion of 
manganese the metal was not forgeable; and it was thus con- 
fined to Sweden and Germany, as few varieties of English, 
French, or American pig iron contained manganese in sensible 
quantity. The Bessemer blow lasted from five or six minutes 
to twenty, thirty, or more, and the heat attained depended on 
the quickness of the blow, the quantity of metal treated at one 
time, and its chemical composition. The constituents, whose 
proportions affected the heat developed, were silicon, man- 
ganese, and carbon, more particularly silicon and manganese. 
The joss of weight in the process varied from 9 per cent. to 15 
per cent. or more. The output of a pair of 5-ton converters had 
been increased, by improvements in the mode of effecting their 
repair so as to keep them more constantly at work, from six 
beats in twenty-four hours, or thirty heats producing 150 tons 
a-week, upto a possible make of forty-five to filty heats in twenty- 
four bours, or in a week of ten tarns above 1100 tons of ingots. 

The melting of steel on the open hearth had long been 
& favourite dream of inventors; but it was not until the regene- 
rative gas furnace gave the ready command of a sufficiently 
high temperature that any open-hearth steel-making process 
became a practical success. ‘1 wo principal types of opeo-hearth 
melting furnaces were now io use: the ordinary furnace, with a 
fixed bed, and the Pernot furnace. The Pernot furnace differed 
from the common form, in baving the bed circular, and arranged 
so that it might be rotated on an axis inclined at an angie of 
) deg. or 6 deg. to the vertical. The effect of this rotation was 
that every part of the bed, and ali unmelted pieces of steel or 

ron, were alternately exposed to the full beat of the fiame and 
dipped into the liqaid bath, 

Tue open-heartu steel-making processes might be grouped as: 
(a.) Tue Siemens-Martin or scrap processes. (b.) The Siemens 
OF pig iron process, 

In the Siemens- Martin process, as generally carried out, a bath 
of melted pig iron was first formed on the bed of the furnace, and 
iron or steel scrap Was put into it in successive portions, until a 
tample taken out and quenched in water was found to be suffi- 
ciently soft. From 6 to 9 per cent. of spiegeleisen was then added, 
and as soon as this was melied, the charge was tapped out, 
The time taken to work a 5-ton of a 6-ton charge was from nine 
to eleven hours; 65 tons to 70 tons of ingots per furnace being 
a fair week's work. The loss was 4 or 5 per cent., and the coai 
used was 13 ewt. or 14 cwt. per ton of steel made, 

In the Siemens process 5 tons of pig iron were charged on the 
bed of the furnace, and, when melted, iron ore was added until 
the metal was nearly soft enough for spiegel; 20 cwt. to 24 ewt. 
of ore were required for a 5-ton charge, and of the metal con- 
tained in the ore about one-half into the steel, so 


that the yield of ingots and scrap was generally 1 or 2 per cent. 





due. Harder steel, however, was equally red-short, if it was 
free from manganese, and there was no reason to believe that 
such metal contained oxygen. The percentage of manganese re- 

uired was dependent on the amount of sulpbur in the metal. 
Steel for rails, with less than 0.04 per cent. of sulphur, did not 
hammer satisfactorily if the proportion of manganese was less 
than 0.2 per cent.; if it contained 0.08 per cent. of sulphur, it 
should have at least 0.3 per cent. of manganese; and with as 
mauchjas 0.12 per cent. of sulphur it would hammer, if it contained 
not Jess than 0.4 per cent. There was no evidence that sulphur 
was removed in any process of steel making. 

The red-shortness of steel, which was diminished or prevented 
by manganese, must be distinguished from the tendency of the 
metal to give off bubbles of gas at the moment of setting, so that 
the ingot was spongy or honeycombed. Both were forms of an- 
soundness, and either greatly diminished or destroyed the value 
of the metal; but in other respects they were essentially dif- 
ferent. Silicon was capable of replacing carbon, to a great ex- 
tent, as a hardening element, but the hardness produced by it 
was coupled with more brittleness than that due to carbon; and 
its presence, in a proportion exceeding 0.1 and 0.2 per cent. in 
steel for rails, was looked on as unsafe. 

Phosphorus, like silicon, hardened steel and rendered it brittle, 
but it was much more injurious, and more difficult to remove 
from the metal, if present in theore. Malleable iron, practically 
free from phosphorus, might, however, be obtained from impure 
pig iron by puddling it thoronghiy, and at a high heat, as had 

done by Mr. Crampton; or from impure ore by heating it 
directly in admixture with coal by Dr, Siemens’ A 
third mode of obtaining wrought iron free from phosphorus was 
that of Mr. Henderson—the action of fluor spar on the melted 
metal in the puddling furnace. The proportion of phosphorus 
that might be combined with steel, without the latter becomin, 
sensibly brittle, depended on the percentage of carbon an 
silicon. The best steel contained little or no phosphorus, not 
more than 0.01 or 0.02 per cent. ; but stee} containing mach more 
than this might be good enough for ordinary purposes, if the 
percentage of carbon were diminished as that of phosphorus be- 
came greater; until, when the carbon was kept down to 0.16 
per cent., steel containing 0.3 per cent. of phosphorus wonld yet 
make serviceable rails, and that containing 0.15 per cent. would 
make excellent tough bviler-plates, which might be bent double 
when cold, after being beated to redness and quenched in water. 
In using materials not very free from sulphur, an amount of at 
least 0.3 or 0.4 per cent. of manganese was required in the steel 
to make it forgeable, and this could only be incorporated, without 
raising the percentage of carbon above 0.15 or 0.18 per cent., 
by adding ferro-manganese, an alloy of iron, manganese, and 
carbon, containing 40 to 60 per cent. of manganese. Such an 
alloy was now regularly manufactured at Terre Noire, and its 
production at a low price would be the greatest advance in the 
manufacture of stee! that could be looked for, as rendering it 
possible to make good serviceable steel from inferior materials. 
[he other elements believed to affect the properties of steel 
were of minor importance. 

In making steel rails, there was much difference of opinion on 
the question, whether it was better to hammer the ingot down 
into a bloom, or to cog or roll it direct. The objection to 
cogging was, that the roils tore the metal, but many engineers 
maintained that they did not. The difference was probably, to 
a grea. extent, due to the varying conditions under which 
cogging was done. If the cogging rolls were of small diameter and 
bad too much draught, and it was attempted to reduce the ingot 
too much in size at each the tendency to tear the metal was 
very great; but if the rolls were large, and the reduction in size 
attempted in each of the first two or three was small, the 
tendency to tear was slight. The forms of mill generally used 
for roiling steel rails were the 2-high reversing mill, the English 
and American arrangements of 3-high miil, tue 4-bigh mili, and 
Brown's mill. In each, the object was the same, to increase 
the rapidity of working, so as to get a greater output, and to 
roll each rail more quickly, that it might not have time to get 
cool and hard before it was finished. For rolling plates, Lauth's 
8-high mill was coming much into use. In this, the middle roll 
was of small diameter and ran loose, being driven only by the 
friction of the large roll against which it bore. = 

The knowledge of the relative properties of varieties of steel 
of different chemical composition, and of the effect of different 
modes of treatment, was much less exact than ht be su 
posed from the number of experiments that had nde 
The majority of these showed only that a certain bar of metal 
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req in, than 
had been drilled only. The Barrow Steel had shipped 
to Canada more that i ie i i 


manner; and as there had no ease, to their knowledge, 
where rails had broken th the ag nape ying door | 
sidered it a satisfactory that no danger need be 

On the contrary, this mode of ing was one of the best 
practical teste of the ity of the steel; as, however hard 
(unless in an exceptional degree) it might be, the particular rails, 


it drilled, might be overlooked by the it; whilst if the 
steel had a greater tensile 
the punch would break, when the rail would necessarily 


re, . 
"The results of experiments on rails, for the Furness Railway, 
also proved, that punching strain was a true index of ths 
steel as to its carbon percentage, me eens, AS 
and the force required to give a permanent set. A series 
of experiments on rails, which had been in use for several 
on the same line of railway, proved that, contrary to what 
have been anticipated, greater hardness had not cond to 
the longevity of the rails, and that the softer ones showed the 
mnmmum 
To sum up the experiments on Bessemer steel rails, it might 
be stated generally, that the most lengthened wear, under the 
heaviest traffic, did not appear in the slightest degree 


to de- 
teriorate an ion of the rail, except the wearing surface to 
an i on ledepth. But this part of the 


and capable of resisting im lost whole of its 
ductility, which was apparently to the extreme molecular 
tension of the particles of the metal. If a worn double-headed 


off a thin section, this, é : 
ment, could be entirely restored, allowing for a proportionate 
decrease in the weight of metal. 








THE CHANNEL STEAMSHIP “ BESSEMER.” 

Tue following is the discussion on Mr. E. J. Reed's nk on 
the Channel steamship Bessemer, read before the Institu of 
Naval Architects, and published on page 201 of our last sumber, 
Pressure upon our space prevented us from publishing the dis- 
cussion week, 


The President: I am sure you will all j 

ng our thanks to Mr, Reed for the very 

jog statement which he has given to us; 
statement has taken longer than 
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very much indeed. I therefore take the liberty of 
rising at once, although I know that there are many : 
in this room who are much better qualified to bring on the dis- 
uestions and elicit answers on the subject before 
us. I entirely concur in the favourable opinion which Mr. Reed 
of this great inveotion, for I cannot call it any- 
thing I can only reflect with pleasure on the difference 
between the object of this great invention, as we have heard 
vocated to-day, and what we heard yesterday, 
when the whole zeal and spirit of every gentleman in this room 
was concerned in bringing ard instruments of destruction of 
the most powerful character, when all the criticisms which we 
heard were that we were insufficiently armed, that our des- 
tructive powers were allowed to go to sleep, and that the comba- 
tive spirit of this great country was considerably enda 
by the negligence of those whoce business it is to provide us 
with the means of acting defensively. For my own part I can- 
not deny that I considerably shared in some of the remarks that 


J 


struction which have occupied so much of the attention of naval 
architects of late years; bat it is ing indeed to-day to 
bear a lecture on a subject whieh, so far from dealing with ques- 
tions of destruction the misery of the human race, deals with 
a subject of the most comforting and soothing nature to those who 
Rese bavioen on the great waters. Now, for the first time, we 
have « prospect of getting rid, or, if not getting rid absolutely, 
of —— very considerably those igious and indescriba- 
ble sufferings which sea sickness brings about; and it was with 
very great satisfaction that I listened to-day to so eminent a 
naval architect as Mr. Reed, expressing his complete belief that 
the system of counteracting the motion of the ship by machi- 
nery, which has been put in action in the Bessemer for the first 
time, is not only likely to be successful in that vessel, but will 
lead to its adoption in vessels of a less costly nature on a small 
scale, but equally efficien ~ ~ removin By Dw np sufferings 
and soothing the umanity, and inducing to 
more to sen and Gis tesme qoquaeted with more Peek weeka 
than otherwise they would. I do believe that the misery and 
suffering that most of us have seen and witnessed, if not felt 
ourselves, which the passage across the sea between France and 
England has caused, are really not to be described, and certainly 
cannot be I cannot for a moment presume to offer 
an opinion in contradiction to the opinion ef so able a naval 
architect as Mr. Reed; but I confess that there is one part of 
the design on which he east some little doubt, on which I myself 
entertain none. It is very an to say so; but as I 
have 20 doubt on that subject, and have been instrumental in 
various ways, more or less, in the Royal Navy in bringing about 
ships constructed with low ends, I could not, with satisfaction 
to my own mind, refrain from entering some sort of protest 
against—I will uot say the contemptuous, but—the rather dis- 
paraging. view which Mr. Reed has taken of the low ends of 
ships. I cannot help thinking that for the pu of Mr. 
Reed's design, the low ends of the Bessemer which he does not 
like, are one of the greatest advantages the ship has. Not only 
an I of thet opinion, but I think bis own view of the case bears 
out what I say, because he could not have witnessed the ship's 
behaviour in a heavy sea, and the remarkable absence of pitch- 
ing which she displayed in that heavy sea, without its having 
come across a mind so clear and enlightened that the low ends 
of the ship had something to do with that. The low ends of 
the Bessemer have been, in my opinion, extremely successful. I 
am not going to say that the whole of the remarkable absence of 
pitching which the Bessemer has — is owing entirely to 
the low ends; but I do maintain (and I think Mr. Reed did 
not say it was not so), that the low ends mitigate the pitching. 
As we have built ships in the Royal Navy of the most powerful 
capacity for offence and defence that can possibly exist—I am 
speaking of the Devastation class—an:l as those ships have been 
extremely objected to on account of their low ends, and many 
people in this Institution and out of it almost considered that 
the designing of such ships of war amounted to a crime (and, 
indeed, 1 have seen a paper which stated that the person who 
designed such a ship was positively guilty of murder), I am 
Jad to have the opportunity of stating, as a proof that I myself, 
in the advocacy ot low ends, was not altogether wrong (because 
the object tor which I especially recommended the design of the 
low ends was the absence of pitching), that the absence of pitch- 
ing in this ship has been procured partly through the low ends. 
Therefore, I think it is not altogether out of place, and not very 
great presumption in me to differ as much as [ have from Mr. 
Reed in stating that the low ends of the Bessemer are a con- 
siderable advantage, and will be found in the passage between 
Dover and Calais to contribute most remarkably to the steadi- 
nessof the ship. The advantage of the low ends is particularly 
great, because Mr. Bessemer bas not yet brought to bear a 
method of preventing the vertical motion of the saloon, although 
he has brought to bear a method to vent the horizontal 
motion. There is also a word more which I should say in de- 
fence of the low ends, in which I am sure that Mr. Reed and 
everybody else will agree. The low ends of the Bessemer obviate 
very considerably the difficulty of steering that ship when (and 
under many cireumstances it will be so) cne end of her is shel- 
tered by a pier or by a projection, and the ether end is exposed 
to the full force of the wind. Then the low ends of that ship 
will come into play with advantage and prevent the ship being 
twisted against her helm, which might otherwise happen. With 
regard to what Mr. Reed has said as to the admirable steering 
of the ship and her behaviour in a heavy sea, I had not the 
pleasure ot being in the gale of wind which he was in, but I did 
accompany her out of the Humber when we met with exactly 
the sort of waves, in my judgment, as she will meet with in the 
voyage across the Channel on most ordinary occasions. The 
pitehing motion of the ship was absolutely »i/, and the rolling 
of the ship was hardly perceptible. If you had looked trom one 
end of the ship to the other, you would scarcely have seen the 
horizon move out of the line of the two sights. I think, there- 
fore, that the lowness of the ends of the ship are not blame- 
worthy, but that they are for the advantage of the service which 
she is intended to perform, and do reflect I hope and trust some 
little forecast on what ships of war with low ends may effect 
without risk and without danger, and with great efficiency to 


the service have to orm. 
ie i . Perks Ade ech wat caption. I am 





afraid that I did not make myself quite clear, because Sir Spencer 
Robinson seems to have answered what I never intended to say. 
I said I was not a great admirer of low ends because of certain 
objections which exist to them, but I most distinctly intended to 
attribute the longitudinal steadiness of the ship to the existence 
of those low ends. In the case of the Devastation we raised the 


ends twice as high as in this ship. 
The Right Hon. the Earl of Landerdale, K.C.B., Admiral: 


I did not intend to take up the time of the meeting, but the 
pines oteten, Sy tae Oe ae ee ee 


advantage of low ends that I, being one of the 


sailors and in favour of high ends, feel bound to say something 
on the subject. The low ends are most objectionable, in my 
jection whatever 


opinion, in an open sea-way; but I have no obj 
to the low ends in the Bessemer, because the Bessemer in a 
across of twenty miles is never likely to meet any heavy 


seas, either trom the east or from the west. The seas that come 
upon her will be from the south and the north, and therefore she 


will have a beam sea, All that I think you will require to do is 
ae iebpaine Seles sone & eae ee oe 
With regard to the strength of the sbip, it appears to me that 
ith regard to the strengt ip, it to me 

her great strength consists in those irons running up angle-wise, 
in fact something on the plan of the great American river boats. 
The two ends are hung up by a chain entirely; they are very 


depend greatly upon these angle-irons, but in the American boats 
there are ins. I think it was said, with regard to the 
SS 6 SOS SE SS ee oS oe 
motion of the ship, ing saloon in an upright posi- 
tion rather to cack tes rolling. dis 

Mr. E. J. Reed: No. 

Sir om Robinson: It is the bilge keels that do that. 

The of Lauderdale: As to the bilge keels, there can be 
no doubt about it. In my opinion ove half of the whole secret 
is having continued bilge keels. 1 believe if you were to put 
more ag ae you would not need to trouble yourself with 
the saloon, use it would be only the rolling which you would 
have to counteract ; but it will have some effect in checking the 
rolling of the vessel. We find it on board the nnery training 
ships, which we make roll by artificial means. We take a couple 
of hundred men and make them run across from one side to the 
other, and then set the ship rolling. As long as the men keep 
ap and follow the motion of the ship, they gradually increase it. 
It will begin at nothing and will work up to 7 or 8 deg. roll; 
but if you stop the men, and when the ship is rolling on one 
side make them go to the other, and turn the weight over—it 
checks it. This saloon a to be slung just like a compass 
card on a pivot, with a weight at the bottom. When that goes 
over, if it is checked by a man who attends the machinery, and 
is not allowed to follow the motion of the ship, 1 think it will 
have rather the effect of checking the rolling 
not know whether I make pon * nite understood. I do not 
understand how the cables are wor! Under cover, I suppose? 

Mr. E. J. Reed: From within. 

Sir cer Robinson: By hydraulic power. 

The Earl of Lauderdale: Where is the ship to lie at Dover in 
a north-east gale? Will she be on the lee side of the pier? 
because if not it will be rather awkward lying there. The Royal 
Sovereign was there some — agoatareview. Her ends were 
11 ft. out of the water. When they were obliged to get under 
weigh no man could stay on deck. I merely mention this to 
show that if that vessel with low ends is lying in a north-east 
gale, she will be clean washed over her ends, and a good deal of 


the mid-sbi also. 

Mr. J. Seckt Russel, F.R.S.: If no one else has any infor- 
mation to give us on this subject, I will state one or two points 
which occur to me. In the first place, I am happy to be able, 
from a letter which I got from Paris a day or two ago, to get 
rid of one of the difficulties in this case. This ship draws a 
little more water, I am afraid, than you will always find at 
Calais. Although there may be still some defects in our harbour 
at Dover, they have provided deep water, and I believe they are 
going on now to provide deeper water. The good news I have 
to give Mr. Reed on this occasion is that I have been informed 
that a negotiation is now going on between the Northern Railway 
of France and the Government and M. Dupuy De Lime and 
some of his friends, for the creation of a new deep water har- 
bour at Calais. If that be done, as I trust it may be immedi- 
ately, and as they appear now to think it is of great importance 
that they should have it, then one difficulty is taken out of the 
way of this ship; because, if this ship be too large for Dover, 
it is larger for Calais. The next point on which perhaps I may 
be able to correct what I will venture to call an error in Mr. 
Reed’s opinion is this: he is of opinion that the flat rudder put 
there after the stern has been brought to a point, is a better 
mode of steering that class of ships than the other method, which 
makes that part a continuous line in extension of the ship’s lines. 
Allow me to tell him, merely as a piece of information (because 
I am so much older a man than he is), that before he began this 
business at all we tried exactly what he bas been doing here. 
We know its good points, and we know its bad points; and the 
other mode was the improvement we were obliged to resort to in 
order to get over all the defects of that improved method. And 
when we adopted this new method, we got rid of all our diffi- 
culties. I have not much to say about that, because Mr. Reed 
will easily be able to alter it; and I understand he has made 
another further improvement, which is bringing it back to the 
system we were driven to, but which on this occasion he has 
not yet been driven to. 

Sir 8 Robinson: She steers admirably. 

Mr. J. Scott Russell: So did the other ships steer admirably ; 
but I would rather tell you in private a serious difficulty that 
bas not been anticipated. The next point on which I would 
venture to express an opinion, is a point as to which I am in 
harmony beth I hope with Mr. Reed and with Admiral Sir 
Spencer Robinson. A great deal of discussion, some of it wise 
and some of it unwise, bas taken place as to ships with low ends, 
and ially with low bows. I wish to say with Lord Lauder- 
dale there are some things for which low ends are good, 
and some things for which they are bad, and that in each case 
you must select that which has the most advantages; and, 













of the ship. I do | making the 












inst low bows, and 
i Geeet af thant - ly 
Reed made an nbmineten” 
when | . ive me all the conditions of 
the ship builds herself.” I have built vessels with low 
bows; I have built vesséls with under-water bows; I have built 
vessels with high bows ; and they are all equally good when they 
to the right circumstances, and eqnally bad whea 


this low bow effectually contributes or not ? 
peculiar advantage and disadvan- 

of , you will see at 
is the same problem whic yesterday—the 
problem of a steady gun platform. There is the gun, and the 
or aapeed on eadene pilot on tho out 

- y- We also agreed on what the nature of the 
motion was which makes an unsteady platform, or a sickness. 
producing ship shall we call it? The unsteady platform has 
. We know that it — 
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there- 
it was just a case in which that motion should be reduced 
to the utmost by the making of low ends. If I have a fault to 
find with those ends for that , it is that swelling above 
which is unnecessary, and injures than benefits both the 
speed of the ship and the steadiness of the ship. And if there 
is a fault, they should rather have been finer ends and acti 
ends do act more upon the 
water. are, however, as far as they go, for this 
steadinesss for which the Bessemer saloon in this case is not 
i With regard to the 
I say it from a liking for 
contrary. I warn my friends 
effect on the minds, on the nerves, 
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ns, and circular cabins, and in those a many more cor- 
rections may be made than have been in this; and I dare 
say they may be so much the better. I only beg to say that is 
a very simple way of not making the mem ps dlek. Ina 
series of vessels which I made, I took simple mode of 
beds on which the pusungere aegt not flat but 
hollow in the middle; and therefore as they laid, instead of on a 
flat bench or a hollow circular bench, they were always at the 
right bottom, and they never felt that there was any tilt, and 
everything came right. The next point which is worthy of 
notice is the division of the two engines. That has, perhaps, 
some advantages. It was thought that that would have great 
advantages, but Iam not sure that it has more than that it 
was expedient in this case in order to en the Bessemer saloon 
in the centre of the boat. Therefore I think we ought not to 
criticise that upon any other ground; and as they are on! 
separated from each other by the least possible distance, I thin 
it may be » wise arrangement. Further I beg to say that in 
some wy wp de m with Mr. Reed. It does not follow that 
because the wheel goes faster than the first that, there- 
fore, there is a great loss of power due to that bicher velocity, 
or that it practically means a much greater ship. I quite agree 
with him that one wheel after another wheel may be so arranged 
that they may both be very efficient; and allow me to quote my 
original example of the (Great Eastern, in which you will see 
that the two powers, one behind the other, are perfectly efficient, 
and each does its work properly ; and allow me to add that each 
does its work so properly, that in order to decide that I sent out 
the Great Eastern from the works on her first trip with a printed 
note put into the hands of everybody, showing how many revolu- 
tions at a given speed the screw would make, and how many 
revolutions at a given speed the paddle-wheels would make, and 
how many revolutions they would make acting together. On 
the very first voyage, evidently having had no previous power 
to decide that question, the printed formula was an exact ex- 
pression of their performance. Therefore on the same principle 
you may calculate the action of those two wheels and trust to 
the result. I think those are all the points which it is essen- 
tial to mention, and | only beg to say that I look with great ad- 
miration on gentlemen who have the courage now-a-days to dos 
thing so new, in a manner so excellent as I think this bas been 
done. I think altogether it is constructed very wisely, for Mr. 
Reed and his friends have tried first of all to make the ship a 
stable ship, and secondly to take advantage of any addition 
which the Bessemer saloon would give. There is one more 
iat upon which I differ from Mr. Reed. I should not have 
iked the ship te have been made a much worse roller in order to 
give the saloon a much better chance of -uccess, and I would say 
that the maximum amount of success of the Bessemer steamer 
would be to make the ship so stabie in her own nature that the 
Bessemer saloon would be of no use. We have once heard it 
said “hat the greatest benefit a great man can confer on his 
country is to render himself of no use, and so I think the greatest 
benefaction that could be conferred by this steamer would be 
that the ship should be so steady as that the Bessemer saloon 
should be of no une. 

Mr. C. W. Merrifield, F.R.S.: My lord and gentlemen,—I do 
not propose to detain the meeting with any questions as to 
whether the prophecies which I made on a previous occasion as 
to the success or non-success of the various plans brought be- 
fore the public are likely to be realised, because that is a matter 
that must affect, in whatever way it is decided, my 
vanity very much more than it will result in anything that is 
useful to you; but I must say there still remain a few points 
with reference to the future to be considered, and it is a far 
greater pleasure to me to see the extreme probability of the anti- 
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cipations of Mr. Reed and Mr. Bessemer and other 
being fulfilled than any of my own. I think that what has 
been already done shows that the ship is in many a cer- 
tainly a t success, and in most other points that they anti- 
cipated likely to prove the greatest success. To come to details, 
I quite agree wit what has fallen from Mr. Reed (and what I 
think must be obvious) thet if you are to have and 
anchors, as you must necessurily do, on the endsof the ship, there 
are some nautica) reasons which make it extremely inconvenient 
—for instance, the difficulty of getting at them and soon. Bat 
from a nautical point of view, as we bave already heard before 
hinted at by Sir Spencer Robinson, the lowness of those ends is 
an extreme advantage to the ship, and that is in entering such 
tways as either Calais or Boulogne harbours, which are simply 
fice canals running into the sea. Calais is somewhere about 110 
ds wide, and Boulogne is somewhat less than 80 yards. Bou- 
fone Harbour is specially exposed to a heavy cross sea, and one 
of the great dangers of making those harbours—a danger which 
already on some occasions has been seriously felt by some of our 
¢ beats, but still more seriously felt by some of the larger 
steamers that occasionally make them—is that when the vessel 
is half in and half out of the harbour the bow is under the lee of 
the pier, and the stern gts caught and thrown against the other 
pier, because when a large vessel is keeping the mid-channel 
in so small a gutway as that it has not so mach room to clear 
either side. That I consider is a nautical advantage which is a 
set-off to a great many nautical disadvantages. With regard to 
the question of sea-sickness, I have certainly never thought, 
and I suppose few designers would think, that they would entirely 
save from sea-sickness those passengers whom one occasionally 
sees, by a peep into the ladies’ cabin, i 
sea-sickness on a fine day before they get out of Calais Harbour. 
I think to some persons the very idea of getting into a steamer 
at all canses them sickness. I have known them so in South- 
ampton Water in the very best of weather, and it is also quite 
ible that in certain conceivable seas, of ordinarily 
weak stomachs (I will not say the very weakest) may be a little 
troubled. I am sorry to say that I am troubled with sea-sick- 
ness myself, but as far as my observation bas gone I have always 
remarked that I could generally contrive to face any single sort 
of motion fora considerable time together. What bothered me 
most was not the excess of motion in any direction, but the con- 
tinual variation of the motions against which I could not stiffen 
my muscles in any form whatever. I have swung, I will not 
say for hours, but at least for an hour since [ have grown up, 
in a swing to oo if the motion would make me sick, and it bas 
not had the slightest effect upon me, and yet the u -down 
motion in swinging is quite as great as we meet with in an ordi- 
nary ship; and, therefore, I think, even if Mr. Bessemer does not 
succed in eliminating all the motions he will have done a great 
deal for us if he has got rid of what I consider to be the principal 
one, namely, the rolling. The actual dipping of the shi 
mean the vertical motion of the ship up and down as a when, 
which is almost the only motion that would be mee’ 7 centre 
of such a large ship—has been unduly exaggerated, think, in 
ite effects. To the first place that motion in such a ship and 
such a sea is not likely to exceed 8 ft. or 4 ft., and it is not a 
very rapid motion. | think there are some stomachs that will 
take a very disagreeable tone from it. I have always found it is 
not the up-and-down motion of the ship as a whole, but it is 


chiefly felt when you are at the bow and stern of a ship, and | prope: 


then you have the up-and-down motion not only due to the ship 
going up and down as a whole, but to its turning about on its 
own centre, and the bow going up and down sometimes six or 
seven times as much as the ship itself does, and going up and 
down « great deal whe possibly the centre of the ship may not 
move up and down at all. For those reasons I think there is 
every probability of this ship being a great success in most cases 
where persons are subject to sea-sickness. I think still there are 
some extremely weak stomachs which may suffer from it. I will 
conclude by saying that it is a great satisfaction to me to see a 
design of this character brought before us by such men. It is 
extremely interesting to me to see the careful way in which it 
has been thought out by men who have brought to bear upon it 
every resource of modern science bow modern poy 
ing in that respect very materially from a great many desi 
which are brought before us in thie room, and still more from 
scores of designs which are brought to me privately by inventors 
who fancy they kuow everything about it, and have failed chiefly 
in that respect because they have taken no trouble to possess 
themselves of the knowledge which is possessed by other people 
on the subject. 

Mr. Benjamin Martell: Considering the universal reputation 
of Mr. Reed as naval architect, I feel that any remarks which 
I may make will have but little effect, but still, as this vessel 
was submitted to the committee of Lloyd's Register to receive 
the highest class in their register perhaps I may be 
allowed to make a few observations u subject. When the 
drawings of this vessel were first submnitted, the committee at 
Lioyd’s believed it was such a very exceptional design that no 
rule could be applied to it at all, and they, therefore, instructed 
me to go to Hull and examine her and make a special report to 
them. [I feel it is a very great pleasure to me (because it is 
always an unpleasant thing to have to criticise unfavourably) 
to be able to say that in the whole arrangements of this ship, 
the mechanical skill which I saw had been brought to bear in 
order to carry out the peculiar design that was under 
the exceptional circumstances, was most admirable; the work- 
mansbip th bout was unexceptionally good—remarkably so 
I may say; and the quality of the material was also exceedingly 

i, as was evidenced by the severe test which had been applied, 
or the peculiar manner in whieh a large ion of the 
(particularly those plates which were referred to by Mr. Reed, 
where a sort of suspension stringer is fitted) which form the 
low ends, are bent to a very sharp and excessive curve, of cours: 
has caused them to be severely tested, and the very satisfactory 
manner in whtch they appeared to have stood that test, and th: 
very excellent quality of the material, gave great satisfaction to me 
in surveying the ship, { examined the continuons longitudinal 
ttrength of the ship, and the manner in which it was carried out, 
and the provision that was made for safety ia the way of bulk- 
heads, and partial bulkheads, in giving transverse strength 
where you cannot get beam, is every excellent. In # length of 
90 tt. where you could get no strengthening beams across eith<r 
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committee, and on that report the committee, after appointing been expected to considerable; nor it 
phone vel cme fom. Syed then ty be bang ney we be so to an extent sufficient to make casantertable 
were quite of opinion that was a most excellent first-class ig unabs Guttesty ooles es cok cuatro, the Channel. 
ship and fit to receive the bi aoa ee See ae aes o> tor we should hardly expect a vessel to 
Earl of Lauderdale: Perhaps you would have the kind- | roll much if it is a pemagbngee aiy rmagen weg ae 

nees to explain how the loss of strength from having no beams | and further ted a ee eee h tor the 
2 ee ee ae last six years has been a su whieh I shepn, phoned 
Mr. B. ll: The beams ouly give transverse strength— | the notice of this Institution in as forcible a manner as I possibly 
the beams do not give longitudinal strength, andthe manner in| could. I have crossed the Atlantic in one of the largest 
which that has been done is by making them cellular. You can | steamers afloat fitted with these bilge pieces in order to t 
compensate for a certain length of 90 ft., if it is constructed in | her rolling. 1 shall not venture from an to exiticles this 
that manner. ship, because it would be unbecoming in me to do so; but I 
The Earl of Lauderdale : Such a length without beams was a | must say I have always t that it isa mistake to 
thing quite unknown. Do you mean that without beams across | make a low-ended vessel to contend with the heavy seas which 
you could make the ship as strong as if she had them ? are constantly to be met with in the English © and f 
Mr. B, Martell: There is no doubt whatever about the trans- | cannot see that her speed is in any way ei by ng in 
verse strength of the ship. In that part there are deep trans- | the position which Lord Henry Lennox in his letter to 
verse frames giving strength ney the that that vessel often was in round from the 
Captain R. A. E. Scott, R.N.: My lord, I do not attempt to} Humber to the Thames. Both ends were water. Now, 
criticise the vessel in any way, because it is a nificent struc-| that a vessel can go the faster because she is carrying the 
ture; and all the details course are adinirably worked out. | weight of many tons of water on ha A yer te of her deck, 
The stringer plates and other things, as any man conversant with | is to me incomprehensible. I do sincerely that that 


mechanics will see, are most admirable. But | want to point out 
a difficulty with respect to the Bessemer, namely, that a man 


below can never see the motion that the vessel is about to make. | where the sea does not run fairly and , but crossly and 
That to my mind seems a difficulty in the whole ent. | awkwardly, as in the broken water of Calais Pier. I believe that 
If an operator above could foresee, as it were, the motion that | on occasions such as I have seen, that vessel will be 


80 
immersed at that low portion forward that she would 
kind of lasso round her neck such as wild borses are 
with in the Pampas. That would act just as a lasso does with 
a horse, and a horse by means of a lasso would be stopped in his 
career and pitched over on his i uch an accumula- 
tion of water may on some occasions be found on the fore part 
of that deck as will effectually check the vessel's , bold 
her tight for a moment, her stern will then swing away and she 


the vesse! was about to make, and so counteract it, I think that 
would be avery great step. In the case of a man steering, un- 
less a man has his eye on the ship’s rising he cannot steer, and 
especially is that the case in a heavy sea where he has to watch 
seas each way. That is isely the same sort of thing that 
the man who will have to steer this Bessemer will have to do. 
I think, however, there can be no doubt at all as to the steadiness 
of this vessel. The very fact of so great a weight as 180 tons 
being hung in the centre, or a little below the centre of gravity, | will be in the same position as King Louis wp eee 
will of course take a weight from the side, Generall a vessel of a century ago, when he, being in an v in a gale 
goes over, and everything going in one direction whole of wind entexing Oslals Harbour, Instead of going into the hartour 
weight is pressing against side ; but here, on the] his majesty and his vessel went clean through the pier, and if 
age f you have a weight in the centre, and that is | that vessel had not been a French man-of-war, with the strength 
in itself a great element of steadiness. If you look at the long 

of the ship, one cannot but concur as a seaman with the 


ends, In the first they are not struck by the sea and| service. I therefore think that the mistake is a one, aad 
the vessel is not retar and by being so light at each end she | I cannot see an ween passenger 
has a element of steadiness. Mr. has started a point | steamer and the low bow which I think for fighting purposes 
which I think might easily be get over by merely running a sort| may be a desirable thing in a vessel like ion. I 
of grating out over the end of the vessel, and I think it would be | think Mr. Reec deserves the greatest praise for the magnificent 
found in lashing alongside the harbours and other things that | manner in which every portion of that swinging saloon is carried 
would be a very great assistance, and a mode which might be} out. The ingenuity of the invention is equal to the reputation 
easily adopted. As to working the cables, they cap, or seaman | which that well-known man, Mr. Bessemer, and Mr, 
knows, be easily worked from below, but I foresee a difficulty in | Reed has carried out bis wishes in a manner must command 


weighing the anchor, because it seems to me to be perilously near | our admiration, But, looking now at the vessel as one of the 
the rudder of the vessel. But that is a question merely of detail. | travelling public, what do I see? That a very small cabin com- 
Then with regard to the two wheels running together ; it first | paratively in a large ship, is constructed for the purpose of the 
struck me in considering the question (because one has had | rich few who cross the Channel, because I understand there is to 
these cases before one and thought them over carefully, and having | be an extra charge even for the use of that saloon, and I suppose 
been injured my attention has been tarned away from the sea | also the deck above that, which is to be paid by other passengers. 
© to these mechanical considerations) that the foremost | Now we have the example of railways which shows us that the 
wheel should be shallower than the after one. That was at the | larger number of travellers are third class, and that the next 
first glance. Then I thought that as a vessel is seldom steady, | largest number are second class. Now, will the second and 
aud as there is a great distance between the two wheels, you | third-class gers be in any way interested in the success of 
would have the advantage that one wheel would always be tell- | this saloon? 1 think not. Therefore, the great portion 

ing." These four wheels in turning round greatly assist to | public, at all events, have not the interest which it is supposed 
steady the vessel. There will not be such length at either end | they have in the success of this invention. But the 
and not so much vibration. Mr. Bramweil, before he left the | thi i i 
meeting, asked me to mention, which I am very happy to do, our 
experience with regard to the cigar ship. We went in her on a 
cruise. That somata very fine ends and a narrow frame. We 
were in a very nasty sea, and although that was a very small 
vessel, the pitching was almost mil. We could not feel it at all, and 
there was certaialy no uncomfortable motion. To my surprise, 


motion which makes them put their best leg forward to prevent 
their falling. I speak from the experience of eighteen voyages 
across the Atlantic Ocean, and many hundreds across the Eng- 
lish Channel. I have observed many cases of sea-sickness in 


although the vessel was rallel in form, when she was laid ] 
broadside to the sea she did not roll at all, but was perfectly up- | others, although happily the sea never produced any ili effect 
right in a sea in which most vessels would have rolled.| upon me. I am satisfied that it will only to # certain extent 


mitigate the evils of the rough water of the Channel ; and there- 


I mention that, erreg ogg TL ps remarkable feature in that ed ae 
lor the use saloon, 


fore, if there is to be an extra 


ship. I for one, with Mr. and others, felt sorry when the | ! h 

patent was refused to Mr. Winans, the talented inventor of that | it does not benefit the great trave public. When I look to 
vessel, because I think be was carrying out an improvement | see what advantage I and others are not sea-sick, would 
which would bave been very valuable to our own country. 1] get, 1 must say that I find the most inconvenient accommodation 
do not forget that Mr. has been the Chief Constructor of | to my mind in every otber of the ship. The cabins for an 
the Navy, and Mr. Scott Russell has anticipated what struck | ordinary traveller in that ship, are inferior in ease and comfort to 
me very strongly, that here in this very ship you have Major | any of the steamers of the class which are now used in the 


Moncrieff’s gun platform. I cannot help thinking that if Mr.| Channel service. I speak of those between Dover and Calais 
Renew, base 8 jotic man, had turned his attention to | and Boulogne and Ostend and the Boulogoe mail 
warfare, he might have had an idea of that kind in his head,}| boats. The Boulogne mail boats are 225 ft. long, while Mr. 
because this is certainly the most splendid possible gun plat- | Reed’s boat is only 270. I of course deduct 80 ft. for the low 
form, and it would always keep upright. Then the question | free-board ends, which are not any portion of the ship so far as 
arises whether other gentlemen who are equally patriotic with | the travelling public are concern : f 
Mr. Bessemer, will not bear in mind the fact that tobe able to} Mr. E. J. : You are quite mistaken upon that point, 
carry a gun at sea with our ex commerce may be of | because one end of the vessel is @ fine saloon. 
immense value to us. Mr. Liggins: Then I spologise for having made that state- 
Mr. Henry Liggins: If there could be one occasion more than | ment, not baving observed it when I saw the vessel; but 
another on which we all deeply lament the absence of that skil-| there are so many turnings, so many companion hatches. 
ful naval architect, Mr. Grantham, who read at this Institution 
last year @ paper on the im t of the Channel service, it 
is in discussing the subject now before us. 1 have taken 4 very 
great interest in all that I have seen and heard of this ship, and 
therefore I venture to rise to say a few words on the present 
occasion. Through the courtesy of my friend Mr. Reed, I have 
had the opportunity of seeing the Raaner steamer in the 
Millwall Docks. It seems to me that there are many reasons 
why that ship should not roll or pitch to the extent that 
might have been expected in the gale which she encountered in 


and so many up and down places in the ship, that 1 think 
it quite reasonable that even I, who have been on 
ships all my life, should have overlooked some one place, 
did so. It struck me that the comfort of the 
the deck of that ship (and that is where I should like 
fine day to enjoy the fresh air, and to get a beautiful 
the shipping around), was interfered with. 
passengers are not sea-sick, and like to a 
sea, and poh hag wy amg be eye pwc opal oo ag oe 
at seems to be inferior to that of the present vessels. 


EF 


it 
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coming round from the Humber to the Thames. It should be | I will give you one particular reason why. If you look at the 
ounenbdent that that gale was entirely from the eastward. Now | section you will see that the promenade oa the main deck of the 
a vessel with a beam sea is not likely to pitzh very heavily, and, ship, between the outer cabins on the one side, and the saloon 
therefore, that is a reason why the pitching motion on that | cabin in the middle, is narrow comparatively (it may be per- 
occasion Was not so great as that of snips going in an opposite haps 10 ft. wide), and offers no y to see the sea and 
direction, and going, to some extent I suppose, against a north- | the surrounding objects, but as the vessel goes 1 

east gale. But at the same time mach may be dus to the great | the water you will be in a pre Fae w would give 
length and size of the ship, for she isa large vessel, aud we | everybody cold,’ and everybody be disatistied, w! if you 
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mount up to the hi deck above the cabin, you will fiod 
youreait capes’ to the hele fonse of the wind that is blowing, 
without the slightest protection afforded by bulwarks, 
ead nothing but an iron railing, through which any small child 
would easily tumble. And there is # greater inconvenience 
than that—because children might be taken care of by thei 
ents—and it is that you cannot take a lady on that dec 
mayen are’no seats there at present, and even if you could 
take her there, and there was any wind blowing, ber dress 
would be blown over her head. You want protection from 
the wind as well as from the sea to make the Chanuel 
assage agreeable. There must on breezy days, and breezy 
} mem are the most enjoyable days, be an amount of spray that will 
blow up there and make it un nt for anybody to sit without 
the protection of an ordinary bulwark, and there is the absence 
of a fine wide bandsome deck on the ship such as 
Captain Dicey's steamer has, which probably is the only merit 
that ship possesses, and which is not the case with this vessel. 
Therefore, generally speaxing, I say that the accommodation in 
the Bessemer for the public who cannot afford the increased price 
for the extra comfort of the saloon will be most disappoiating 
to the majority of travellers. That the Bessemer will be a fast 
ship, there can be no possibility of doubt. She ought to be 
with double the power and double the eagines that other ordi- 
nary ships are possessed of, and in addition to that she has the 
further element of —_ size; and if she does not perform 
the distance between Dover and Calais in an hour and five 
minutes, it will be a great disappointment toeverybody. There 
are many details about the ship which rather surprised me, I 
am surprised to see that she should be expected to carry the 
great weight of hydraulic, or steam worked cranes. She 
carries four enormous cranes for the delivery of cargo and for 
the delivery and receipt of baggage. Surely it is net cus- 
tomary to put cranes into a vessel for the delivery and recep- 
tion of cargo, unless those ships in the natural course of their 
work are discharging and loading their cargoes in the middle 
of astream. Ships which discharge aad take their cargoes at 
wharves, are loaded and discharged by cranes which are fixtures 
at the wharves or docks ; but seagoing ships are not accustomed, 
as far as | am aware, to carry the weight of very large cranes 
sach as we see here, which may be struck by a heavy sea and 
cause serious havoc, unless there is a better reason than it 
appears to me there isin this case where she goes alongside 
well supplied wharves with every accominodation for the dis- 
charge and reception of baggage. Then there are these im- 
portant life rafts fitted at the sides, which are ofa novel and odd 
construction. 1 wished that we bad heard from Mr. Reed some 
description of how they are to be used and applied. pen 

The President: I am afraid that I must remind Mr. Liggins 
that our time is ressing rapidly. 

Mr. Liggios : Then, my ie a will leave the life rafts eus- 
pended there in the hope that they will never have to be used. I 
think ou the whole Mr. Reed should be congratulated on the ad- 
mirable manner in which the ship has been constructed, for as a 
piece of splendid workmanship it reflects the very highest credit 
on our profession and on our country. 

The President: 1 must now call on Mr. Reed to make his 


Fs 


reply. ; 

dr. E. J. Reed, C.B., M.P.: My lord, for the reason which 
you have mentioned, I shali be very brief in my observations. 
While thanking Mr. Scott Russell very much, and indeed alli 
the speakers, for the kinduess and generosity with which they 
have spoken of this vessel, I was a little surprised that Mr. 
Scott Russell should give us an evil prediction about these 
rudders. 

Mr. Scott Russell; Not ana evil prediction. 

Mr. Reed: Well, so evil that he would not tell us what it 
was. My answer to that will be this, that my rudder is almost 
the universal rudder. Let any one ask himself whether that 
diagram which I drew to explain this, does not exactly repre- 
sent the position of nearly all our iron-clad ships. 

Mr. Scott Russell; Certainly not if you look at the other 
section. Ina one point of view I agree, and in the other I 


er. 

Mr. Reed: The only difference between that rudder and the 
ordinary rudder is, that that rudder is somewhat longer and 
shallower, because the ship is shallower. There is no other 
difference between this and other light draught vessels. 

Mr. Scott Russell: There is an entire iron ring round that 
rudder which is not round the ordinary rudder. 

Mr. Reed: I must thank Mr. Martell for the very handsome 
manner in which be spoke of the vessel, for those observations 
which he was pleased to make will be extremely valuable, not 
only to myself, who am greatly pleased to have bis corroboration 
is such a matter, but to the company, the owners of the vessel, 
who as we.bave heard, are likely tO encounter some antagonism 
in the pursuit of their difficult enterprise. Captain Scott spoke 
of the difficulty of a man being able to anticipate the motion of 
the ship. That induces me to call the attention of the meeting 
toa powt which I did not mention, but which is usually for- 
gotten. What the man bas to do in this case is not to take the 
roll out of the cabin at all, but to keep the cabin steady. You 
will observe that the ship has no means of rolling the cabin ex- 
cept by the motion which it impresses on the axles of the cabin, 
and there are no means of; giving a rotary motion to the cabin 
except by the friction of those axles, and by any amount of rota- 
tion which may be induced by the lateral transport of the axes. 
It is quite a different problem from having a cabin that is 
rolling with the ship and having to take that motion out, be- 
cause all you have to do is to hold this suspended cabin in posi- 
tion without rotation and prevent the ship from putting rotation 
on it through the axles; and that is such a light amount of duty 
that I think Mr. Bessemer would have succeeded in his object 
so far as that part is concerned, by putting in machinery of 
much less power than he has, because there is so little to be 
done. That is a point of considerable importance. Captain 
Scott said that the anchor would be perilously near the rudder. 
When this end of the vessel is acting as a bow that rudder is 
heid firm by a strong bolt and becomes a part of the vessel. The 
hawse pipe considerably overhangs the rudder, and I do not 
think there is any danger, because, if under any circumstances, 
the anchor should get a little adrift and swing aud strike the 
rudder, it would be of no great consequence, for it would have 





loss to appreciate the force of that argument. If two ships are 
goi embstiy in oppestte dicsstions and ene has ® oa 
should suppose the other would have a beam sea. 

Mr. Liggins : If the sea was quite a beam sea; but I 
believe the wind was rather north-east, which would be rather 


more in your favour. 


departure more or less from a beam sea, then my answer is that 
we had all those departures. Every one knows that in sailing 
from the Humber to the Thames you shape very different courses, 
aud in those c we put the sea into variations of posi 
and I must say that throughout the passage we did 
signal absence of pitching in the Bessemer as compared with the 
other vessels, Of course what Mr. Liggins has said about the 
vessel being large is in her favour, but | may also mention that 
we passed large vessels, not perhaps so large as the Bessemer, 
but very nearly so. I think if Mr. Liggins will do the owners 
of the ship the honour, and give them the pleasure of his com- 
pany, he will find that his fidea about the sea coming upon the 
ow deck acting as a lasso round the neck of the ship and throw- 
ing her over, is entirely imaginative. The curious thing that I 
observe is how exceedingly little the sea that comes on the decks 
affects the ship, because it is not a deck where the sea can lay 
or impose its weight. It ig a mere case of the sea washing 
across, and one of the interesting features of the ship is, that when 
the sea falis just short of the amount which washes across the 
deck she throws up a very moderate bow wave. You see the 
water being driven from her, and you stand behind the bow 
wave and look at the back of it. There is no tendency of an 
kind for the sea to get over the deck of the ship and hold her. It is 
a totally different thing, and Iam sure Mr. Liggins will admit 
that to be so when he has seen how the shi ves at sea. 
For that reason there is no accumulation of water upon her. 
The water rolls over the deck, and [ am sure the mere witness- 
ing of what happens would remove from the mind of such an 
intellectual man as Mr. Liggins any idea about its imposing an 
burden on the ship. The cause of the steadiness is not so mu 
that the sea lies on the deck and depresses the bow, but that 
there is nothing to lift the bow up. It is the sea rising on 
the upper part of an ordinary ship's bow which lifts her; and 
share Ueland no such bow in this case she is not lifted. With 
to the question of sea-sickness, I am not aware that I said any- 
thing about that. My opinion upon that subject simply is, that 
this ship will occasion much less sea-sickness than the existing 
ships, and that it will enormously diminish the discomforts of the 
Channel p: . [tis not expected that she will cure the extreme 
sensitiveness of some individuals, of whom I am one. I have been 
almost sea-sick on the Caledonian Canal, but I went through 
several hours of stormy sea in the Bessemer without fealing ia the 
least degree sea-sicle for at least eight or ten hours. With regard 
to the deck accommodation I am not surprised that Mr. Liggins 
speaks of the deticiency of the present accommodation, but I am 
surprised at what he said about the cabins, because there are 
several cabins in the Bessemer which are superior to those of 
any of the vessels now running, that I know of. With regard to 
the other cabins, one of these ends has a cabin deriving light 
and ventilation from the upper part of the vessel, and certainly 
a much better cabin than those of the second class existing in 
the vessels now running. Mr. Liggins is rather difficult to 
He says if people go on the deck they cannot see be- 
cause of the deck houses, and they cannot dit flows, and if they 
go where there are no deck houses there is no shelter for 
them. So that when we put a shelter for them he objects to 
that because they cannot see the sea, and where there is an 
elevated space, aud nothing to interrupt the view of the 
sengers, he says, “ Look how you expose the passengers.” ihwe 
are equally wrong when we sbelter the and when we 
expose them, I am afraid we shall have to abandon the attempt 
to please my friend Mr. Liggins. Then he spoke of the cranes, 
and said there were four enormous cranes. I must correct him 
as to that. There are only two cranes, and those are at one end 


tended, nor are the cranes intended for cargo. It is simply that 
Thus inggnes will be plated f Pits bones and an 

w ny es, cranes are 
intended to take hold of these boxes at whatever” of the 
wharf the ship may be, and instead of each individual element of 


clumsy, and unsightly things; but I onl 

those defects will be remedied 1 thelr being efficient. t 
remains for me at this late moment, and impeding as I am the 
progress of other papers, to thank the Institution for the very 
generous and way in which they have received m 
ment, which I feel from the novelty of the construction of this 
vessel, might fairly have exposed one to a great deal, not merely 
of adverse but captious criticism, very little of which I have had 
on this occasion. 

Mr. a Russell; Allow me to correct an error. I have 
not one to say against the steering efficiency of these 
rudders, They will steer perfectly well, 


the 
cranes exist for no other purpose. I admit that they are large, 
that 
only 





Brveray Coat.—The exports of Belgian coal from Belgium 
in January and February presented a decline of 130,542 tons, 
other 1 poy ben raed coal into Bel 

im into ium ino- 
creased in ial tes cilia a le rair @ tho tanh ot 
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a Ontario —Mr. T. C. Keefer his submitted 
report estimates in connexion with a of 
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Tasmanian Main Line Railway.—This line is rapidly pr. 
towards com The iet N. has 
arrived at Hobarton Newport, South Wales, bringing a 


Cassaba and Alasheir Railway.—A line from Cassaba to 
Alasheir has been opened for traffic. The inaug 

ial was attended by Constantin Effendi, who represented 

oo che cosncion Edhom Pasha, the Turkish Minister of Public 





Union Pacific Railroad.—The gross earnings of this im- 
ee half of the Pacific Rail last year were 10,559,880 
Is., a8 compared with 10,266,103 dois. in 1873. The “ opera- 
ting expenses” and taxes were 4,652,314 dols. last year, as 
compared with 4,974861 dols. in 1873. The net earnings of 
the road last year were accordingly 5,707,566 dols., as com- 
pared with 5,291,542 dols. in 1873. 
Draina: Nelson (N.Z.)—The corporation of Nelson 
New ) been expending 4 considerable sum in 
ek i ing that town. It is proposed to further develop drainaze 
works by means of a loan of 2000/., but no final decision has 
been at present arrived at upon the subject. 


French Bridge Reparation.—Of 222 bridges in 
France during the Franco-German war Sid Meewters chews 
reco and the remainder will be completed next 


ear. The total cost of reconstruction is estimated at nearly 
20,0007, 


lay ewan Tron Ore.~A pungen of the w= Hematite 
ompany was charged set going on New Year's 
Day, when three good casts of iron were obtained. Some of 
the company’s pig has been forwarded to Melbourne. 

Bri the Delaware.—In the course of the ensuing 
summer Pennsylvania Railroad Company to 
complete an iron double track bridge across the ware, at 
Trenton, as well as a double roadway with iron superstructure 
at the same point. 

ny erage ‘ the Seine.—Experiments are now being 
made bya speckal committee charged with an inquiry into 
the best means of purifying the Seine below Paris. 

Canadian Railways.—A contract for the Georgian Bay 





ett oR ee ce WY TT ml pe 
Department Loire produced 3,821, tons of 

production of the Department of the Nord in the 
same year was 3,071,972 tons; and that of the Department 
of the Pas-de-Calais was 2,978,600 tons. Thirty years since 
no coal was raised in the Pas-de-Calais. 





Tae Iestrrvrion or Navat Ancurrscts.—In publishing 
the recent list of new members elected to this ion, we 
omitted to include that of Mr. William Dobson, manager to 
the firm of C. Mitchell and Co.; Walker-on-Tyne: 


Lissos Harsove Improvements. — The 
Government 
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ON THE CONDITIONS OF WATER 
BEFORE AND AFTER ITS FREEZING 
POINT.* 

Apropos of the question which lately arose from 

the report of Mr. Lavington E, Fletcher, engineer 

to the Manchester Steam Users’ Association, as 
to the effects produced upon a boiler filled with 
water and ultimately frozen, we think that a few 
remarks upon the condition of water before and 
after its freezing point, may, to a certain extent, 
harmonise the diversity of opinion on the subject, 
which evidently now exists. In so doing we do 
not pretend to offer any new laws or theories, but 
by placing before our readers in as concise a manner 
as the subject warrants, the results of the experi- 
ments of such men as Kopp, Despretz, Pierre, 

Gineau, Regnault, and others, we hope to be able 

to assist in the solution of a question, possessing 

unusual interest and importance to the engineer and 

the physicist. : E 
Although observation and experience, aided by 

sound inductive reasoning, are the truest guides in 
experimental researches, we should do well to re- 
member in our investigations the following extracts 
from Sir Isaac Newton's celebrated Reguli Philo- 
sophandi. ‘* We are to admit no more causes of 
natural things than such as are true, and sufficient to 
explain their appearances.” ‘In experimental 
philosophy, we are to look upon propositions col- 
lected by general induction from general phenomena 
as accurately, or very nearly true, notwithstandin 
any contrary hypotheses that may be imagined ; till 
such times as other phenomena occur, by which 
they may be made either more accurate or liable to 
exceptions.” 

All liquids, to a certain extent, expand by the 
application of heat, and this fact at once shows the 
fallacy of the commonly accepted notion, that water 
is incompressible ; for the dilation and contraction 
of the liquid is simply extension and compression 
of its particles. This subject has been fully investi- 
gated in Germany by Kopp, and in France by 
Pierre ; many very valuable and important facts 
being discovered by their careful investigations 
The apparatus used by them was nearly similar, 
and consisted simply of a water thermometer, gra- 
duated to the different degrees of expansion; cor- 
rections being made in all cases for the expansion 
of the glass. To determine the compressibility of 
water still more accurately, Regnault designed a 
special apparatus, and with it Grassi determined 
the following results : 





| Compression, 
Pressure in expressed in 
Atmospheres. Temperature. | Fractions of 
| Original Volume. 
deg. Cc. deg. F. 

1 0.0 32 0.0000503 

1 41 82.38 0.0000499 

l 13.4 66.1 | 0.0000477 

1 25.0 77.8 0.0000456 


He also found that the compression or condensation 
of water was proportional to the pressure. 

Although the expansion of water is comparatively 
small between its boiling and freezing points, yet it 
is the most irregular of all liquids; so irregular in 
fact, that it has been found impossible to find a 
single empirical formula to express the expansion at 
different temperatures. Below 10 deg. C. (50 deg. 
Fahr.) it is more irregular than above that point, for 
water possesses what no other liquid has been dis- 
covered to have, and that is a point of maximum 
density. This singular anomaly is so remarkable, 
and its consequences so important, that we think it 
advisable to dwell upon it for a short time. 

If we take a water thermometer and expose it to 
the cold, we shall observe the following curious 
phenomenon. The liquid will gradually descend 
until it reaches the temperature of 4 deg. C. (39.2 
deg. Fahr.); atthis point the contraction will 
cease, and although the cold acting on the bulb 
is far below this point, the liquid will gradually 
ascend, until it reaches 0 deg. é. (32 deg. Fahr.), 
or freezing point, when it will solidify. ‘The point at 


which the liquid commences to ascend is called its 
‘point of maximum density.” An interesting ex- 
pertanane to illustrate this fact, was designed by Dr. 
lope, and is as follows, Take a tall jar, and fill it 
with water, say at 15 deg. C. (60 deg. Fahr.); at the 
top of the water fix a small mercurial thermometer, 





* The Centigrade scale is used throughout. 





and another one at the bottom ; then place the jar 
at rest, to the cold. The bottom thermo- 
meter will be observed to fall more than 
the top one until it reaches 4 deg. C. (39.2 deg. 
Fahr.), when it will remain i . The top 
thermometer will now fall, and continue to do so, 
until the water freezes; the bottom thermometer 
still remaining at 4 deg. C. (39.2 deg. aes These 
effects are easily explained ; the parti water at 
the top —. ex to the cold, decrease in 
temperature, thus becoming denser and fall to the 
bottom, their places being taken up by warmer 
particles, which in their turn undergo the same 
change, until the whole volume has ae cay cir- 
culated and attained a temperature of 4 deg. C. (39.2 
deg. Fahr.) The particles now, instead of becoming 
denser, actually expand, and so remain at the top, 
until a thin layer of ice is formed, This is e y 
what takes place in our lakes and ponds every 
frost, the circulation continues until the whole mass 
attains the temperature of 4 deg. C. (39.2 deg. Fahr.) 
when it is gradually and finally arrested; a thin 
layer of ice is then formed at the top, acting as a 
cloak to the interior, which remaining always at 4 
deg. C. (39.2 deg. Fahr.) preserves the animals and 
fishes from the action of intense cold. Were it not 
for this fact, our lakes and rivers would all be frozen 
at the bottom, and as water is such a bad conductor 
of heat, they would in time be converted into one 
solid block of ice, which would defy the hottest rays 
of a tropical sun to melt, Thus we see that such a 


&\ wise provision of Nature depends entirely on an 


apparent exception to a universal law, which is so 
slight that it requires the most delicate experiments 
to detect it. 

This fact was first noticed by the Florentine 
academicians in 1670, and was carefully investigated 
at the end of the last century by Gineau, while de- 
termining the French unit of weight. His results 
were confirmed by Hallstrom and Despretz in 1839 ; 
but the most recent experiments are those by 
Pliicker and Geissler, and though their results 
varied between 3.8 deg. and 4.5 deg. C. (38.8 deg. and 
40.1 deg. Fahr.) we may safely take for all practical 
purposes, and without any sensible error, 4 deg. C. 
(39.2 deg. Fahr.) as the point of maximum density. 

The following diagram (Fig. 1) shows graphically 
the expansion of water from 0 deg. C. up to 12 deg. 
©. (32 deg. up to 53.6 deg. Fahr.); the full lines 
being an exact copy of the curve by Pltcker 
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and Geissler, the dotted line being taken from 
the calculations of Despretz, In both cases the 
bottom row of figures shows the different tempera- 
tures, and the vertical one, the fractions of the 
volume at 0 deg. C. (32 deg. Fahr.) in so many 
millionths, From these curves we learn that water 
at 4 deg. C. (39.2 deg. Fahr.) expands with the 
application of either heat or cold, and also, that it 
expands equally for ‘ deg. C. (7.2 deg Fahr.) on 
either side of this point. 

Having now arrived at the freezing point of water, 
we will briefly discuss the different phenomena in 
connexion with it, and sum up with a few of its 
consequences. The freezing point of a liquid is 
almost invariably the same as its melting point ; that 
is, if we cool a liquid below its melting point, it 
will become solid. There are of course many ex- 
ceptions to this, and even water has been know to 
be cooled down to—20 deg. C. (4 deg. Fahr.) 
without freezing. To effect this, however, the water 
must be kept perfectly still, for with the least vibration 
congelation commences, and the temperature will in- 
stantly rise to zero. An in i iment to 
illustrate this fact, is to take a flask with a 
warm strong solution of sulphate of soda, and allow 
it to cool in a perfectly still place. The solution will 
cool down to several degrees below its freezing 





owing to the inertia of the ; 
solution of soda is less fluid that 
consequently much more inert. By mixing salt with 
water we lower its freezing 1, sea water freezin 
at—3 deg. C. (26.6 deg. Fabr.), and a satura 
solution of common salt and water will not freeze 
until it reaches—20 deg. C. (4 deg. Fabr.) 
curious illustration of the fact, that by mixing 
different substances, we reduce the melting or 
freezing point below the mean of the two substances, 
is seen in the common fusible plug, which consists 
of the following alloy : 

: parts bismuth, whose melting point is = deg. Fahr. 

1 ” i ” ” ” ” 

The resultant melting point of this alloy is only 
96 deg. (204 deg. Fabr.), being far below that of 
each of its component metals, 

When a substance solidifies or freezes, there is 
always a change of volume, which usually is a con- 
traction ; but in the case of water and a few metals, 
such as cast iron, antimony, bismuth, &c,, an 
expansion takes place. The expansion of water 
at the freezing point is by no means gradual, 
but it takes place almost instantaneously, and the 
nye of a duemes tae the — a oe 

e following di . 2) shows the different 
volumes of water Soew sent ies boiling and freezing 
point, We there see that after the water has 
gradually expanded from 4 deg. C. to zero (39.2 deg. 
to 32 deg. Fabr.), at that point it suddenly increases 
to about one-tenth more than its volume at 0 deg. C. 
(32 deg. Fahr.) 


> 














Of the enormous force exerted by freezing water, 
we have ample testimony in the bursting of our 


water pipes, ilers, and other sadder ities ; 
but it isa very simple matter to calculate pretty 
accurately the amount of force developed. We have 
previously stated that Grassi proved the compression 
of water to be proportional to the pressure ; he also 
found from very accurate experiments, that with a 
force of one atmosphere, or 15 lb., water was com- 
pomes 0.0000503 of its original volume; and 

nowing that water exerts in expanding a certain 
volume a force equal to the one required to con- 
dense it to that amount, the following propcrtional 
sum will tell us pretty accurately the amount of 
force exerted by water when freezing : 

As 0.0000603 : 0.1: : 15 Ib. : 29,821 Ib. 

That is to say in freezing, water exerts a pressure of 
about 30,000 Ib. per square inch, which far surpasses 
the strain that any of our machinery or structures 
are calculated to bear, and no wonder then that 
under its mighty pressure they give way. 

We will now say a word or two about the question 
which really gave rise to this paper, and that is, 
what are the effects produced upon a boiler, sup- 

ing it to be filled with water and left to freeze ? 
We will not make any hypotheses, but think we 
cannot do better than lay before our readers the 
result of an experiment that has been tried, and 
which is so simple that any one can try it for himself, 
and thus form his own conclusions, A small tin 
model of a boiler was made of the following di- 
mensions: length 9 in., diameter 6 in., flue 3 in. 
diameter, this was filled with water by means of two 
small taps, one being used to let the air out. When 
filled the model was carefully measured all over, the 
diameter of the shell and flue being taken 
and then placed in a freezing mixture of common 
salt and pounded ice. Ina time, a slight dis- 
turbance was noticed in the box containing the 
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mixture, and it was found that the model wasa 
wreck, the shell having given way at the soldering, 
the ends being partially liberated. The pieces were 
carefully taken away from the block of ice, and upon 
coming to the flue, it came out of the block quite 
easily, and was not bound in the least. Upon 
measuring the block, the outside diameter was of 
course larger, but so was the diameter of the flue, 
showing that there had been no pressure on the 
metal, as the ice did not anywhere touch it. Upon 
consideration, we shall find that these results are 
perfectly in accordance with all the laws we have 
previously enunciated. Let the diagram represent 





Fie. 3. 
the section of a cylindrical boiler, the outer circle 
being the shell, and the inner one the flue. The 
small circles in thick lines represent the layer of 
icles next to the flue, when the water is first put 
in the boiler. Now as the flue is —— to the 


action of the freezing mixture equally with the 
shell, it follows that a lever of ice is formed around 
the flue simultaneously with one next the shell. ‘That 
is to say, the circle of particles around the flue will 
be increased in diameter, and will be as shown by 
the fine lines in the diagram, and if the particles in 
the first instance touched the flue, they cannot 
possibly do so in their new form. Thus we see 
that while the circle of particles in increasing its 
diameter at the shell, tends to burst the boiler; in ex- 
panding at the flue, it of course tends to leave it, 
and the plates and joints of the flue are thus relieved 
of all pressure. If the pressure were exerted when 
the water was in a fluid state, the pressure would no 
doubt fall equally upon the flue, but as the sudden 
expansion chee place in the act of solidifying, the 
thickness of the ice increases with the pressure, and 
thus the flue is gradually protected. 


PRINCIPLES OF SHOP MANIPULATION 
FOR ENGINEERING APPRENTICES. 
By J. Ricuarps, Lonpon. 

(Continued from page 202.) 

DESIGNING MACHINES. 

Ir will es be expected that any part of these 
articles, intended mainly for apprentice engineers, 
should relate to designing machines, yet there is no 
reason why the subject should not to some extent 
be treated of ; it is one which will be sure to engage 
more or less attention from learners, and the study 
of designing machines if properly directed cannot 
fail to be of much advantage. 

There is, perhaps, no one who has achieved a 
successful experience as an engineer but will ac- 
knowledge the advantages derived from early efforts 
to generate original designs, and none who will not 
admit that if their first efforts had been more care- 
fully directed, the advantages gained by such efforts 
would have been greater. 

It is exceedingly difficult for an apprentice engi- 
neer without experimental knowledge to discrimi- 
nate and choose plans for his own education, or to 
determine the best way of pursuing such plans when 
they have been chosen ; and there is nothing that 
consumes so much time or is more useless than at- 
tempting to make original designs, if there is not 
some systematic method followed. 

There is but little object in preparing designs, 
when their counterparts may already exist, so that 
in making original plans, there should be a careful 
research as to what has been already done in the 
same line; it is not only discouraging, but annoy- 
ing, after studying a design with great care, to find 
that it has been anticipated, and that the scheme 
studied out has been one of reproduction only ; for 
this reason, attempts to design should at first be 
confined to familiar subjects, instead of venturing 
upon unexplored grant. : 

Designing is in many respects the same thing as 
invention, except that it deals more with mechanism 
than principles, although it may, and often does 
include both. Like invention, designing should 
always be attempted for the attainment of some 
definite object laid down at the beginning, and 
followed persistently throughout. 





It is not always an easy matter to hit upon an 
Cat fo seme, nee, Ang, be SS ; and 
although at first thought it may seem that any 
machine or of a machine is capable of improve- 
ment, it will be found no easy matter to define 
existing faults or to conceive plans for their remedy. 

A new design should be based upon one of two 
suppositions—either that existing mechanism is im- 
perfect in its construction, or that it lacks functions 


which a new design may supply—and if those who | shape 


spend their time in makin 8 for novel machinery 
would stop to consider from the beginning, it 
would save no little time that is wasted in what may 
be called scheming without a purpose. 

Aside from determining the precise object of an 
improvement, and laying down the general princi- 
ples which should be followed in the preparation of 
designs, there is nothing connected with construc- 
tive engineering that can be more nearly brought 
within general rules than detailing machines. I am 
well aware of how far this statement is at variance 
with popular opinion among mechanics, and of the 
very thorough knowledge of machine application 
and machine operation required in making designs, 
and mean that there are certain principles and rules 
which may determine the arrangement and distribu- 
tion of material, the position and relation of moving 
parts, bearings and so on, and that a machine may 
be built up with no more risk of mistakes than in 
erecting a building or any other permanent struc- 
ture. 

Designing machines must have reference to adap- 
tation, endurance, and the expense of construction. 
Adaptation referring to the performance of ma- 
chinery, its commercial value, or what the ma- 
chinery may earn in operating ; endurance referring 
to the time that machines may operate without 
being repaired, and the constancy of their perfor- 
mance ; expense referring to the investment repre- 
sented in machinery. 

The adaptation, endurance, and cost of machines 
in designing pear a of movements, the 
arrangement of parta, and proportions. 

ovement and Gaudino aay be called the base 
upon which designs for machines are based : move- 
ments determine general dimensions, and strains 
determine the proportions and sizes of icular 
parts. Movement and strains together determine 
the nature and area of bearings or ing surfaces. 

The range and speed of movement of the parts of 
machines are elements in designing that admit 
of a definite determination from the conditions 
of their operation, but arrangement cannot be so 
determined and is the most difficult to find data for 
in preparing original designs. To generalise, there 
shouk in designing : 

1. A conception of certain functions in a machine, 
and some definite object which it is to accomplish. 

2. Plans of adaptation and arrangement of the 
component parts of the machinery, or organisation 
as it may be called. 

3. A knowledge of specific conditions, such as 
strains, the range and rate of movements, and so on. 

4. Proportions of the various parts, including 
the framing, bearing surfaces, shafts, belts, gearing, 
and so on, 

5. Symmetry of appearance, which is often more 
the result of obvious adaptation than ornamentation. 

To illustrate the practical oo rent we of these 
propositions, let it be supposed for example that a 
machine is to be made for cutting the teeth in tooth- 
racks, } in. pitch and 3 in. face, and that a design 
is to be prepared from original premises and without 
any reference to such machines as may already be 
in use for the p' , 

It is not pro that an actual design shall be 
made that will by words alone convey a compre- 
hensive idea of an organised machine, but to pro- 
ceed by a course which will illustrate a plan of 
reasoning most likely to attain a successful result. 

The reader, in order to better understand what is 
said, may keep in mind a common shaping machine 
with crank motion, a machine which very nearly 
fills the requirements for cutting tooth racks. 

Having assumed a certain work to do, the cutting 
of tooth racks # in. pitch, and 3 in. face, the first 
thing to be considered will be, is the machine to be 
a special one, or one of general adaptation? This 
question has to do, first, with the functions of the 
machine in the way of adapting it to the cutting of 
racks of various sizes, or to performing other kinds 
of work, and secondly, as to the completeness of 
the machine, for if it were to be a standard one, 





instead of being adapted only to a special purpose, 
there are in the first case many expensive additions to 


be supplied which can be omitted in a special ma- 


be assum 
be a profile of the space 
whole cut away at one setting or one o 
tion. By the application of certain rules laid down 
in a former place in reference to cutting various 
kinds of material, reciprocating or planing tools may 
be chosen instead of rotary or milling tools in the 
present case. 

Movements come next in order, and consist of a 
reciprocating cutting movement, a feed movement 
to graduate the cutting, and a longitudinal move- 
ment of the rack graduated to pitch or space the 
teeth. 

The reciprocating cutting movement being but 
4 in. or less, a crank is obviously the best means to 
produce this motion, and as this movement is trans- 
verse to the rack which may be long and unwieldy, 
it is equally obvious that the cutting motion sho 
be performed by the tools instead of the rack. 

e feed adjustment of the tool being intermittent 
and the amount of cutting continually varying, this 
movement should be performed by hand, so as to be 
controlled at will by the sense of feeling. The same 
rule applies to the cljentmanh of the rack for spacing ; 
being intermittent and i as to time, this 
movement should also be performed by hand. The 
speed of the cutting movement is known from 
ordinary practice to be from 16 ft. to 20 ft. a 
minute, and a belt 24 in. wide must move 200 ft. a 
minute to propel an ordinary metal cutting tool, so 
that the crank movement or cutter movement must 
be increased by gearing until a proper speed of the 
belt is re ; from this the speed and arran 
ment of intermediate movers is suggested or fix 

Arrangement next comes ; in this the first matter 
to be considered is convenience of manipulation. 
The cutting should be so arranged as to admit of 
easy inspection as it proceeds, and for this reason 
should be horizontal. An operator having to oud 
his hand on thé adjusting or feed mechanism, whic 
is about 12 in. above the work, it follows that if the 
cutting level is 4 ft. from the floor, and the feed 
handle 5 ft. from the floor, the arrangement will be 
convenient for a standing position. As the work 
requires continual inspection and hand adjustments, 
it will for this reason be a proper arrangement to 
overhang both the supports for the rack and the 
cutting tools, placing them, as we may say, outside 
the machine, to secure convenience of access and to 
allow of inspection. The position of the cutting 
bar, crank, connexions, gearing, pulleys, and shafts, 
will assume their respective p from obvious 
conditions, mainly from the position of the operator 
and the work. 

Next in order are strains; as the cutting is the 
source of the strains, and as the resistance offered 
by the cutting tools is as the length of the acting 
edge, it will be found in this case that while all other 
conditions this far have pointed to asmall machine, 
there is now a new one which calls for large pro- 

tions. In displacing the metal between teeth of 

in. pitch, the cutting edge or the amount of surface 
acted upon is equal to a width of ]} in. ; it is true, 
the displacement may be small at each cut, but the 
strain is rather to be based upon the breadth of the 
acting edge than the actual displacement of metal, 
and we find here strains equal to the average duty 
of alarge planing machine. This strain radiates 
from the cutting point as from a centre, falling 
on the supports of the work with a tendency to 
force it from the framing, between the rack and 
the crankshaft bearing, through the medium of the 
tool, cutter bar, connexion, and crank pin, and in 
various directions and degrees that may be very 
well defined in a simple diagram. Besides this 
cutting strain, there are none of importance ; 
the tension of the belt, the side thrust in bearings, 
the strain from the angular thrust of the crank, and 
the end thrust of the tool, are insignificant, and al- 
though not to be lost sight of, need not to have much 








to do with problems of nt ghee arrangement. — 
Strains suggest special arrangement, which is 
quite a distinct matter from general arrangement, 
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the latter being governed mainly by the convenience | i 


of manipulation. Special arrangement deals with 
and determines the shape of framing, following the 
strains throughout the machine. In the present 
case we have a cutting strain which will be assumed 
as equal to one ton exerted between the bracket or 
igws which support the work and the crankshaft. 
t follows that between these two points the metal 
in the framing should be disposed in as direct a line 
as possible, and provision be made to resist flexion 
by a deep section parallel with the cutting motion. 

Lastly, pro rtions ; having estimated the cutting 
force required at one ton, although less than the 
actual strain in a machine of this class, we — 
upon this to fix proportions, beginning with the 
fel shank, and following back through the adjust- 
ing saddle, the cutting bar, connexions, crank pins, 
shafts, and gear wheels to the belt. Starting again 
at the tool, or point of cutting, following through 
the supports of the rack, the jaws that clamp it, 
the saddle for the graduating adjustment, the con- 
nexions with the main frame, and so on to the crank. 
shaft bearing, giving dimensions to each piece suffi- 
cient to withstand the strains without deflection or 
danger of breaking. Such proportions cannot, I 
am aware, be brought within the rules of ordinary 
practice by relying upon calculation alone to fix 
them, and no such course is suggested ; calculation 
may aid, but cannot determine proportions in such 
cases ; besides, symmetry, which cannot be alto- 
gether disregarded, modifies the form and some- 
times the dimensions of cast-iron framing. 

I have in this way imperfectly indicated a 
methodical plan of generating a design, as far as 
words alone will serve, beginning with certain pre- 
mises based upon a certain duty to be performed, 
and then proceeding to consider in consecutive order 
the general character of the machine, mode of opera- 
tion, movements and adjustments, general arrange- 
ment, strains, special arrrangemeut, and propor- 
tions. 


With a thorough knowledge of practical machine j ¢ 


operation, and an acquaintance with existing prac- 
tice, an engineer proceeding upon a plan such as in- 
dicated, will, if he does not overlook some of the 
conditions, be able to generate designs which may 
remain without much modification or change so long 
as the purpose to which the machinery is directed 
remains the same. 

Perseverance is an important trait to be cultivated 
in first efforts at designing ; it takes a certain amount 
of study to understand any branchof mechanism, no 
matter what natural capacity may be possessed by 
a learner. Mechanical operations are not learned in- 
tuitively, but are always surrounded by many 
peculiar conditions which must be learned seriatim, 
and it is only by an untiring perseverance at one 
thing that there can be any hope of improving it by 
new designs. 

A learner who goes from gearing and shafts 
to steam and hydraulics, from machine tools to 
cranes and hoisting machinery, will not accomplish 
much. The best way is to select at first an easy 
subject, one that admits of a great range of modifi- 
cation, and if possible, one that has not assumed a 
standard form of construction. Bearings and sup- 
we for shafts and spindles, is perhaps one of the 

st. 

In designing supports for shafts the strains are 
easily defined an followed, while the vertical and 
lateral adjustment, lubrication of bearings, symmet 
of supports and hangers, and so on, will furnis 
material for endless modification, both as to arrange- 
ment and mechanism. 

In making designs it is best to use no references 
except such as are carried in the mind. The more 
familiar a person is with machinery of any class, the 
more able he may be to prepare designs, but not by 
measuring and referring to other people’s plans. 
Dimensions and arrangement from examples are in 
this way unconsciously carried into a new drawing, 
even by the most skilled ; besides, it is by no means 
a dignified matter to collect other people's plans, and 
by a little combination and modification uce new 
designs ; it may be an cuny pion So onannes 5 nesta: 
kind of proficiency, but will most certainly hinder 
an engineer from ever rising to the ge | of an 
original designer. The custom of usin erences 
destroys confidence and induces habits of thought 
and a want of originality hard to be got rid of when 
once acquired. 

_ Symmetry, asan element in designs for machinery, 
is one of unsettled matters which may be 
determined only in connexion with parti cases ; 
it may, however, be said that for all engineer- 


ing im ts and manufactaring machin of 
every ki , Mein daa th: natin aitek Gon 
ornament, or anything that has no connexion with 
the functions of the machinery. 

Modern engineers of the abler class are so 
eames Sous in this matter of ornamenta- 
tion in opinion and practice, that the subject 
hardly requires to be mentioned ; but it will be no 
disadvantage for a learner to commence by culti- 
vating a contempt for whatever has no useful ¥ 
Of existing practice it may be said, that in what may 
be called industrial , the amount of orna- 
mentation _ vs is — as the ‘aoe, of en- 
gineering employ: reparing 

A.cabvule will to tonsueen tes mechinerpaainly 
used and seen by the skilled should be devoid of 
ornament, and that machinery seen mainly by the 
unskilled, or in public, should have some ornament. 
If there is to be any rule, this would seem to be 
@ proper one, and accords with modern practice ; 
by common consent, steam fire engines, water works 
engines, sewing machines, and works of a similar 
kinds which fall under the inspection of the un- 
skilled, are usually arranged with more or less orna- 
mentation. 

Ornament, when attem should never be 
carried further than grace wt ge ns; the ar- 
rangement of framing should follow as nearly as 
possible the lines of strain. Extraneous ornamenta- 
tion, such as detached filagree work of iron, or paint- 
ing in colours, is so repulsive to the taste of the 
true engineer and mechanic that there is but little 
use in arguing against it. 

(To be continued.) 





CHESTERFIELD AND DERBYSHIRE INSTI- 
TUTE OF MINING, CIVIL, AND ME- 
CHANICAL ENGINEERS. 

Aysvat Geyerat Muerine. 

Tae annual general suaiog of the members of the above 

Institute was held on Saturday last at the Hotel, 

hesterfield, the chair being occupied by Mr. F, wick. 

There was a large attendance of members. A letter was read 

from Lord Edward Cavendish (President of the Institute) 


expressing re, at his inability to attend the meeting. Mr. 
Treeund, "ssctata , then aad Ge followi list of new 
members who been elected by ballot. Life members: 


William 8. Adlington, coalmaster, Ilkeston; Reuben Allen, 
colliery manager, Albert Colliery, Newbold, Chesterfield ; 
Richard Charles Aubrey, mining engineer, Fairfield House, 
Astley, Woodlesford, near Leeds ; Haslam, civil i- 
neer, Ambergate, near Derby; Stephen Holman, hydrautic 
engineer, 10, Laurence Pountney-lane, London; Enoch 
Horton, railway bolt, nut, and fastening manufacturer, Alma 
Works, Darlaston, South Staffordshire; Thomas 
Jackson, tant at Unstone Colliery, near Chesterfield ; 
William Minnikin, colliery manager, Brightside Colliery, 
near Sheffield ; George Minto, manager, Snibstone 
Jolliery, Coalville; J. C. Richards, colliery 
worth Woodhouse, near Sheffield; Reuben Smaliman, mining 
engineer, Nuneaton; William Walton, colliery manager, 
Ibstock Colliery, nearAshby-de-la-Zouch, As student: 
William Allott, clerk in a colliery manager's office, Hood 
Hill, Chapeltown, near Sheffield. 

A discussion ensued on the paper entitled ‘On Sewage ; 
ite Use and Abuse,” read b ve rae Mr. — E. ey 
at a previous meeting. expression of opinions 
Meta. Wright, Stokes, and others, Mr. Jones replied | 
some length. He said he felt very much gratified that there 





had at length come to be a general of the im t 
maxim, “ Rainfall to the river; sewage to the soil.” He was 
able to quote a number of authorities showing the value of ex- 


crete as a fertiliser—a matter not well unde 

perly estimated in this country. For instance, in 
a country in a high state of cultivation, it is valued 
at oie gat Dead pee annum, and in Belgium it is con- 
sidered very valuable and goes to reduce the expenses of 
housekeeping. Mr. Chadwick had been informed when at 
Bruges that “a maid-of-all-work could — Se 
annum wages and the night soil,” a mode of payment w 

he thought was worthy of imitation. It was an undoubted 
fact that the — e artificial ane was still F germ. 
rendering successful farming a operation ; effect of 
which would wae so apheitdiaadl, nakaenies 
it un: i i 


absence a large importation 
nemo te He trusted the E 





, Hands- | : 





E 
be 
F 


ib 
i : 
F 
if 
i 


5 
1 
- 

z 
f 
S 
s 


g 
E 


s 
z 
F 
E 
Ps 


i 
: 
f 
| 


: 

| 
z 
: 


| 


F 


if 
: 
Gh 


s 
e 


4 
E 


' 
i 
biel 


Ht 
if 
tne 


: 


f 
£ 


it 


E 
E 
E 
i 
F 


| 
i 


Bid 
i 
ii 
F 
ly 
a 


t 
g 
| 


g 
a 


: 
a? 
Hf 
: 

E 


i 
tit 
: 
z 
: 


: 
: 
q 


5 


E 


: 
E 
; 
J 


; 
i 
Z 


H 
I 
+8 
ei 


: 
it 
iit 


: 
F 


4 
; 
E 
i 
: 
: 


i 


é 

i 
fs 
nl 
R56 
it 


i 
ff 


S 
ee 
5 


igs 
e 


f 


: 
+ 
5 
i 


z 


H 
Ki 


E 
3 
a 


i 
i 


p 
4 
Ss 


: 
ii 
: 
& 
: 
z 


., 





r 


if 
He 
i 


E 


uf 
Ht 
ils § 


i 
; 


is 


i 
i 
HI 


| 


7 


| 


“bp 
; 


i 
é 


FE 

i 

rE 

i 

Fase 
il 


: 
F 





EF 

i 
EF 
i | 
: 


rf 


: 
! 
t 
i 
a 








= 





2m 
— 


Cpe ken ee 
oe 


Ss. a Ps. ST ge 








: 
' 
‘ 
' 


pas 





—— 


at CII oR 


ee a a a 





ws 


5 I owt es 
—- = 


ree 


et a ra eee ee 


SS = eR RE 


7 








ENGINEERING. 








[Arrit 23, 1875, 





ENGINES OF THE S8.§&. 


“CITY OF RICHMOND.” 


CONSTRUCTED BY M ESSRS. TOD AND MACGREGOR, ENGINEERS, GLASGOW, FROM THE DESIGNS OF MR. G. W. JAFFREY. 



















































































We publish this week a two-page engraving, together 
with a plan on the present page, of the compound engines of 
the serew steamship City of Richmond. Of these engines, 
which were constructed by Messrs. Tod and Macgregor, of 
Glasgow, from the designs of Mr. G. W. Jaffrey, we shall 
next week illustrate further details, when we shall also 
describe them fully. 








JOINTING PISTON RINGS. — 





We annex a sketch illustrating a neat way of making the | 


joints of piston rings, which has been devised by Mr. Edward 
Reynolds. As will be seen from the sketch, which is almost 
self-explanatory, the break-joint piece is fitted into a cylin- 
drical recess in the piston body, and may either be secured 
to one end of the ring, or held out by a separate spiral spring 
with a pin to prevent the joint from getting away from it, 
asshown. It is quite unnecessary to bed the crossing piece 
to the back of the ring, and the groove in it may be formed 





when turning the piston. This mode of making joint pieces, 
like many other details which Mr. Reynolds has devised, is 














very simple, and can be made and fitted much more cheaply 
than the forms of joint pieces ordinarily employed. To 
many of our readers the device may be useful. 
































CoLonapo.—The new State of Colorado, which has been just 
added to the American Union, is the 38th in the list of 
states embraced in the Great Republic. Colorado has an 
area of 104,500 square miles; it is, inferior in 
size only to the states of Texas and In 1870, 
Colorado & population of 39,864. 


A Firry Tox Crasz.—A new 50-ton crane has been re- 
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= 40,374, so that the engine discharged 40,374 
thermal units hour more than entered 

TREBLE HYDRAULIC PUMPS. dedapeh in cumich the bas tooo os oh 
CONSTRUCTED BY MESSRS. FIELDING AND PLATT, ENGINEERS, GLOUCESTER. noe — bo B 772,949.01+14,898.8 is 
(For Description, see Page 333.) made to equal 747,483.8 ve a a forthe 





TESTS OF ROTARY ENGINES. 
By Josuva Rose, New York. 
THE report made by Mr. John Hawkins on the | 


tests carried out at the fair of the American 
Institute in November last, a copy of which I have 


Exrracr rrom Report Taste B. 


Thermal Units in — 


| the log columns themselves are in one respect (as will 


ran upon aconsumption of nothing. 

In the case of the Myers engine we find per 
Table B that the number of pounds of steam used 

r hour was 1082.49 lb. and that the thermal units 
in each pound was 1070.10, hence 1082.49 x 1070.10 
=1,158,372.549=the thermal units per hour which 
entered the engine. 

Then the thermal units in the discharge water 
plus the loss by radiation and evaporation from the 
tank (each per hour), here 1,133,732.65+24,553= 
1,158,286.01=—the thermal units discharged per 
| hour by theengine, then 1,158,372.549 —1,158,286.01 
| = 86.539 =the thermal units to be accounted for by 

radiation from the engine cylinder and exhaust 
| pipe, and in exerting over 9} effective horse power. 
Such is the rubbish woven and interwoven in 
Table B, where for the present we leave it and turn 
_ to the logs from the records of which it is supposed 
to be derived. 
| . The data of each log were obtained by recording 
simultaneously at sixty-one periods, at intervals of 
five minutes each, the following: ‘‘ Revolutions per 
Minute ;” ‘* Pressure of Steam;” ‘Pressure of Ex- 
haust;” ‘* Dynamometer Load in Pounds ;” * Lever 
Arm in Inches;” ‘‘ Head in Tank in Inches;” 
“Number of Holes in Tank open ;” “Temperature 
of Inlet Water of Tank ;” “ lemperature of Dis- 
charge Water from Tank,” each column being 
added and its sum total divided by 61 to obtain its 
average. 

The column of inlet temperatures for the Lidger- 

wood engine a up to 32412, and the report 





each engine, but since it also contains some specula- | gravely computes 32413 = 50.396 deg. Fabr. in- 
| tive calculations, and the data from which it is we 
| evolved are not themselves correct, since the data of stead of 53.143 deg., which is the correct average, 


the logs are not correctly transferred to it, and since The column of discharge temperature foots up 


‘ + 6465 , ' 

be hereafter shown) delusive, only such parts of the | 6465,1ts average being - aT = 105.983 deg. (given 
| a8 106 in the report)» so that the true difference 

— | in temperatures is 52.84 deg. instead of 55.604 deg. 

| a8 per report. 

| In the log of the Myers engine there is also a 


Total Thermal Thermal Units 
Units to be Ac- Steam used per to be Accounted 


Name oy Exoine. | Discharge Water |Evaporated from the| counted for per Hour in Pounds. for in One Pound | small error, the revolutions per minute column being 





—— | Tank per Hour. 
: aneweatneenaait Specks 
Lidgerwood.. .. 772,949.01 | 14,8088 
Myers =... =| '1,138,782.66 =| «(24,558.85 


by courtesy received and forward herewith,* is a 
very remarkable document, and one knows not 
whether to be the most surprised at its inaccuracies 
or the ingenuity displayed in the fruitless endeavour | 
made to reconcile them. The principles upon which 
the tests were supposed to be conducted were such | 
as those treated upon in a leading article in | 
Enornerrine of February the 5th; but how far the | 
necessary conditions were complied with the follow- | 
ing Tables and figures extracted from the report 
will themselves attest. 

The report appears to glide smoothly enough, so 
far asthe thermal units discharged into the tank 
and the effective horse power are concerned, but in 
every case where the thermal unite supplied to the 
engine interpose we have a marplot and mystifier, 
which compels a serious modification of the otaer 
two elements to prevent the report Tables from ap- 
pearing ridiculous. Hence it became necessary that 
the Table of data should be so arranged as to in no 
case present in juxtaposition the thermal units 
entering and those leaving the engines. 

It is possible, and indeed not perhaps improbable, 
that the contradictory quantities of these two ele- 
ments may have entirely escaped the attention of the 
author; but be that as it may the omission must 
supplied to the end of discovering how the dis- 
crepancy arises, and having corrected the error to 
then extract whatever of virtue the report may 
contain. 

Table B of the report is tendered as containing 
the data arrived at from the averages of the log of 


P52 COE DED : 


* See page 349 of the present number. 











Hour. of Steam. made to foot up to 11,397 instead of 11,396 as it 
should, the mean being 186.8]9 rev. instead of the 
186.834 rev. given in the report, 

These corrections being noted we may place them 
| in tabular form as subjoined, 

| Here then we find (referring to the Lidgerwood 


747,483.81 677.55 1103.20 
1,158,286.01 102.19 1070.10 


Table B as are necessary to disclose its fallacies engine) that accepting the error made in the report 


are here quoted. in the difference of temperature between the inlet 
Were we to accept these figures as correct and and discharge water, and the other errors marked 


| Water Dis- | Difference in Thermal Unite| Thermal Units | Thermal Units 
Nawe or Excise See ke charged from Temperature of in Discharged eee and Discharged into 





Tank per Hour| Inlet and Dis-| Water per | from | the Tank per 
in Pounds. charge Water. | Hour. |Tank per Hour. Hour. 
= eS | ——ee | — 
deg. Fabr. | } | 
Lidgerwood «Per Report Table B 12,992.16 x 56.604 =| %772,949.01+) 14,8988 =| +747,483.81 
| Actually 12,002.16 x 52.84 =)! 686,506.73 +| 14,8%8 = 701,404.53 
|  Diffirenee so 2.764 86,443.28 ei | 46,079.28 


* So in the report, but the amount should be (allowing the error in difference of temperature to stand) 722,416.064, 
+ So in the report, but should be, allowing as above, 787,814.86. 
Correcting these reports we have: 


Lidgerwood Per Re 12,992,16 x 55.604 =/ 722,416.064+; 14,8988 =; 737,814.86 
. pane ay 12,992,19 x 52.84 =| 686,506.73 +) 14,8088 =| 701,404.58 
Difference sad 2.764 | 35,910.83 az 35,910,838 

a Per Re 12,890.65 x 87.95 = /1,133,782.66 +) 24559.25—) *1,158,28601 
ptm ny 12,800.65 x 87.95 =|1,187,832.66 +| 24,558.25 =| 1,158,285.91 





* A miscalculation. 


add the thermal units in the discharge water per | and noted, the engine is overcharged with 46,079.25 
hour to the loss by radiation and evaporation from | thermal units per hour, or for the five hours an 
the tank per hour we should have, in the case of | overcharge of 230.396.25, aud that when those 
the Lidgerwood engine 772,949.01+14,898.8 = | errors are rectified it is still overcharged to the 
787,847.8l=the thermal units exhausted per hour | amount ,of 35,910.33 per hour = 179,551.65 for the 
from the engine. But we are informed by the /| five hours. ; 

‘Table that the engine used 677.55 lb. of steam per; Now, having obtained from the log records a 
hour, and that each pound of steam contained | correct statement of the thermal units which actually 
1103.20 thermal units, hence 677.55 x1103.20= | entered the tank per hour we will compare thei 
747,473.1G—=the number of thermal units entering | with the thermal unite, which, according to Table B, 
the engine per hour. But 787,847.81—747,473.16 | entered the engines per hour, 
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| Thermal Units per Pounds of Steam 
Name or Exorye. Pound of Steam per) used Fay per 
e - 


Table B. 

1108.20 x | 67755 = 
Myers... 1070.10 x | 108249 = 

701,404.53 


According to this —--___-". or about 93) per 

747,473.16 
cent. of the thermal units supplied to the Lidger- 
wood engine passed away in the exhaust steam, 
1,158,285.81 
1,158,372.569 
or more than 994, per cent. of that supplied to the 


which isa reasonable proportion, while 


Myers engine passed away in the exhaust steam, | 
while the remaining 864 thermal units per hour, | 


according to the report, were converted by the en- 
gine into over 94 effective horse power (per Table B), 
a statement which requires no comment. 

In the report we find it stated that ‘ at the con- 
clusion of the maximum trials the engines were each 
run at their maximum power for five minutes 


under the full boiler pressure attainable at the time.” | 
On referring to the data of the maximum trials | 


and comparing them with the economy or mean 
trials, we find as follows : 


Steam Pres- 


Name of Ea- —— in ae bs, 
gine. © perce per Minute. in Pounds. 
Square Inch. 
Lidgerwood .,. Maximum 74. 130. Mt 
Mean 77 442 117.19 41 
Myers Maximum 53. 228. 79 
M:an 65.409 196.819 54 
-* The report miscalculates this item, making it 
186.834. 


This is indeed a marvellous exhibit, and is food for 
considerable investigation, since it makes the Lidger- 
wood engine more than double its power under a 
decrease of about 5 per cent. in the steam pressure, 


so that what is gravely termed the maximum test | 


becomes, so far as the steam pressure is concerned, 
the minimum, and vice rersd. The same fact applies 
to the Myers engine, which is recorded as being 
78 per cent. more powerful under a pressure of 
23 per cent. less steam. ‘To more clearly define this 
anomaly we may make a definite comparison, as 
below. The length of the lever or friction brake arm 
of the Lidgerwood engine is given in the log as being 
652 in., and, therefore, represented a pulley of 
1314 in. in diameter, and 34.426 ft. in circumference. 


The length of the Myers engine lever or friction | 


brake arm is stated in the log to be 60} in., and 
hence represented a pulley of 120} in. diameter, or 
31.481 ft. in circumference, we therefore have: 


|Steam Pressure in Dynamome ter 


Thermal Units Thermal Units 
Entering Engine Entering Tank Difference. 
per Hour. per Hour. 
T47A78.16 — 701,404.53 = 46,063.63 
1,158,372.549 — | 1,168,285.91 = 8.549 


tween the mean and maximum tests save that during 
the mean trial “the Myers engine rarely, if atall, 
used the full pressure of the steam, and that durin 

the maximum trials the engines were supplied with 
steam at the full boiler pressure.” Not a word do 
we find in the report to indicate that the steam 
gauge recorded the self-same pressure as was in the 
boiler, whether the full pressure was —— to the 
engine or not, and yet such was actually the fact, 
for the pressure genge was attached to the steam 
pipe above the throttle or steam supply valve, which 
atter therefore interposed between the pressure 
gauge and the engine on trial, and since this steam 
supply valve was not in either case fully opened 
during the mean, but only during the maximum 
trials, the gauge pressures indicated for the mean 
tests bore no definite, or in all probability propor- 
tionate relation to the pressures of steam actually 
supplied to the engines during the mean tests, so 








| that the “ Pressure of Steam,” “Temperature of 


Steam,” “‘ Latent Heat of Steam,” “Thermal Units 
to be accounted for in ] Ib. of Steam,” ‘ Pounds of 
Steam used per Hour” colamns recorded in the logs 


| and in Table B of the report, are neither more nor 
| less than amusing fictions, 


The logs themselves coupled with the statement 
already quoted, viz., “at the conclusion of the five 
hours’ run the engines were each run at their maxi- 
mum power for five minutes under the full boiler 
pressure,” attest that the actual steam pressures for 
the mean trials were an unknown quantity, since 
the last record of each log for the mean test corre- 
sponds as to the item of steam pressures with those 
recorded for the maximum trial, as will be seen 
below, 














te -. 
ce | k | E 
Name of En- £2 3 Be 
gine. — a8 34) 8, 
goa i 2s 6_ 
aes | ® S| £ 2 
s£5 183 = 
73) = 
Lidgerwood Last log record of | 
mean trial an 74 138 | 49 
Recor | of maximua: 
trial ne 74 130 84 
Myers... + Last log record of 
mean trial a 53 221 | 54 
Record of maximum | 
trial oe oss 63 228 79 


Circumference of Revolutions per | Foot Pounds per Effective Horse 


Eset. Pounds per Inch. Pounds on Seale.| Pulley io Feet. Minute. | Minute. Power. 
Lidgerwood | Maximum 74 Maximum 84 x 34.426 ” 130 = 375,931.92 = 11.391 
Mean 77.442 Mean 41 x 84.426 x 117.19 : 1664007 = 6.012 

Myers .« |Maximum 53 Maximum 79 x 31.481 x 228 = 667,035.77 =— 17.182 
Mean 66.409 Mean 54 x 31.481 x 186.819 = 317,491.44 = * 9.624 


* Incorrectly stated in Table B to be 9.594. 


It may here be stated en passant that the revolu- 
tions of the Lidgerwood engine could not at the 
maximum trial be much increased from those of the 
mean trial, for the reason that the friction pulley 
was 3 ft. in diameter, and having a very thin rim, 
it was hence found to be very difficult to prevent 
it from overheating ; the revolutions were therefore 
kept down by increasing the load on the brake. 

The friction pulley used on the Myers engine 
was 16) in. in diameter, and being a solid wheel 
with a very thick rim, ran up to over 200 re- 
volutions per minute without becoming heated to 
apy appreciable extent. 

© proceed then, how, it will naturally be asked, 
are we to find s solution to this mystery’ Andthe 
reply is that the report itself supplies by induction 
the data for the solution in the following language, 
which appears in it on 8 and again at page 24: 
‘* At the conclusion of the economy trials the en- 
ines were each run at the maximum power for 
ve minutes under the full boiler pressure attainable 
at the time.” 


Not an explanatory sentence do we find in the 


The maximum trials were made immediately after 


the last log records of the mean trials were re-|, 


gistered, therefore the steam pressure of the two 
might be expected to agree, and everything else 
being equal the revolutions and dynamometer loads 
ought toagree. After what has been already said, 
there is, however, no need to pursue this subject 
any further. 

In conclusion, it may be observed that since the 
report omits to give the temperature of the inlet and 
discharge water to the tank during the maximum 
trials of the Lidgerwood engine, a comparison of the 
maximum trials of the engines cannot be made, while 
in the absence of any knowledge of the real pressure 
of the steam supplied to the two engines during 
their main trials, no accurate comparison can be 
made of their performances, 


A Mousratiyn Locomortvs.—A few days since, a locomotive 
special! y covstructed for mountain railways, and manufactured 
by a company at Aaran, was tested upon a live from Arth 
to the Rigi. The distance traversed was about seem 


* | gradient of 1 in 6, and the trial was considered a 
report as to the variation of conditions made be- | one. 


HYDRAULIC PUMPS. 
We give on page 337 engravings of some treble h i 
pumps, constructed by Messrs. Fielding and Y 


of 
Gloucester, these pumps having been specially designed for 
use in connexion with Mr. R. Tweddell’s. portable hy- 
draulic rivetters, and other hydraulic tools, an applica- 
tion which necessitates the pumps being kept in continuous 
work, Messrs. Fielding and Platt are, we consider, to be 
congratulated on the extreme meatness and compactness of 
their design. It must be remembered that, although with 
hydraulic tools the water used is generally only 
from about 15001b. to 20001b. per square inch, yet the 
continuous character of the work renders this pressure more 
trying to the pumps than the higher pressures of from 1} 
to 2 tons per square inch, used with cotton presses, &., 
the work in the later cases being intermittent and of shorter 
duration. In Messrs. Fielding and !'latt’s pumps the dif- 
ficulties of the case have been met by providing very large 
bearing surfaces, and by the employment of the very hardest 
gun-metal for the valves and pump barrels. 

A special feature in the design, too, is that the strain due 
to the thrust of the pumps is taken by the solid metal of 
the frame, and not through any bolts or keys. To effect 
this the frame is carried round over the crankshaft, and 
the latter with its bearings is put in place from below. The 
bottom brasses on which the weight of the crankshaft is 
supported, are by screws as shown. The con- 
necting rods have the ends and caps bored out to re- 
ceive gun-metal bushes by bolts and lock-nuts, 
and the heads of the rams carry bearings adjustable by large 
fine thread screws and lock-nuts. The c guides are 
cast solid with the frame, and are bored out truly in line 
with the pump seatings, the latter being also bored and 
faced so as to insure accuracy. The pumps take their 
water from a closed tank upon which the pump frame is 
bolted, finely perforated roses of large size being provided 
to exclude dirt, &c. 

The following are some of the principal dimensions of the 
pumpss hown by our engravings :—Diameter of rams 1} in. ; 
stroke of rams 4in.; diameter of crankshaft at seat for 
flywheel and loose pniley 6 in. ; middle crank bearing 3} in. 
in diameter by 24in. long; outer crank - pin bearings 
2}in. diameter by 2}in. long; bearings in main frame 
3$ in. in diameter, by Spin. long; and flywheel and loose 
palley 3 ft. 6 in. in diameter by 6 in. wide. 

We understand that Messrs. Fielding and Platt have 
constructed a number of the pumps we illustrate, and of 
various sizes for working Mr. Tweddell’s hydraulic rivetting 
plant, ae well as for driving plate flanging presses, brick- 
making machines, hoists, &c. And as an example of very 
good designing we believe that many of our readers will re- 
gard them with interest. 


IRON MANUFACTURE. 
To tax Epitrorn or Encinsexine. 

Sir,—I have addressed several letters to you upon the 
manufacture of iron, a short summary of which I have 
thought might be interesting to those of your readers who 
from want of time have been unable to read the letters them- 
selves, the dates of which are as follows: © Wales, 22nd Ja- 
nuary ; High-Class Iron, 6th February; The Warner Process, 
12th February; Cleveland, 19th February; The Danks 
Machine, March 12th and Apri! 9th. 

The manufacture of iron in Wales and Staffordshire has 
now in some respects become very similar, and I shall, there- 
fore, class them together, although the quality of iron pro- 
duced is very different. In both places the iron ore has 
to a considerable extent, exhausted, and the sole attraction 
for iron makers is the coal; and although Staffordshire 
endeavours to maintain the name she has had for first-rate 
quality, and some of the old houses do still produce as good 
al!-mine iron as ever they did, yet the general character of 
the iron has deteri for, like the Welsh, considerable 
ee eee eet eee 
the purpose of ch ing cti competing 
with newer districts that have their own fields of ore, aie are, 
therefore, placed under more advantageous circumstances. 
Both Staffordshire and Wales buy foreign ores to mix with 
their cinders, and the smal! quantity of their own ores that 
is still raised, but in the former district, most of the foreign 
ores have phosphorus, whereas in Wales they chiefly confin 
hemselves to hematites and other rich ores, s0 they 
have Jess phosphorus in their iron than the Staffordsbire 
makers, but more sulphur, because more raw coal and cinders 

at 








H 





are used in their biast furnaces, and aim pee 
ite iron. This sulphur is a trouble in districts, 

is the cause of the great loss made in Wales in the puddling 
furnaces, as the iron frequently contains from 0.80 to 1 per 
cent. of sulphur, and loses about 4 ewt. per i ing, 
whereas an iron containing 0.25 to 0.30 per cent. would only 
lose about 1} ewt. per ton. 

In Staffordshire, however, they adopt a 
very strongly upon the attention of the 
in your impression of January 22nd, by which are able 
to obtain a superior quality and work more is 
by the employment of a larger quantity of fuel 
to produce a grey iron containing less sulphur, that conse- 
quently loses less in the puddiing furnace, and gives an iron 
comparatively free from red-shortness ; al 





still considerably more than it should be. objection 
against this mode of i =a 
elsh ironmasters, is that men, alwa' 
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obtain. I calculated the saving to Welsh 
adopting this plan to be 13s. 114d. per ton of 
a enstndethins hte ween 
re to pe of the urnaces, 
te eranle of iron to bei! ut, with the slag, 
t of iron ma ound on ing open 
ae cd Ey ths timer teat bolle from the fatuane. 
this could be easily altered by increasing the 
the bottom plate of the furnace to the fore plate or worki 


late. 
The temptation of cheapening the production ee 
eking out their own good ores has extended i to 


s 
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i 
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Shropshire houses, who have been so long celebrated for 
high-class iron, and they mix their pure ores with inferior 
ones containing phosphorus, so that the iron is less pure and 


reliable than formerly. 


In my letter of February 5th I endeavoured to show the 
cold blast irons to be the 
extra quantity of carbon contained by the latter, as if the 
phosphorus would be the same in 
both cases. The silicon would be less and the sulphur and 
carbon more with cold blast; but as the sulphur would be 


only difference between hot and 


same ores were used, the 


hardly likely to improve the quality, and as the silicon could 


be equally removed from both in a refinery, carbon is the only 

ially. Now in order that 
iron may be puddied so as to secure the best ea seat ng 
as ’ 
and use as little fettling as may be. When hot-blast pig 


int in which the two differ 
melt thin, remain in the furnace as short a ti 


iron is puddled, it is a long time in the furmace, uses a great 
deal of fettling, the purifying flax 
inactive by the silicon, and if a great heat is maintained in 
the furnace the iron will not come on to boil. If it is refined 
these disadvantages are overcome, but another is raised up, 
for being in carbon to begin with, too much of that y 
is removed, so that the iron will not melt thin, and the pro- 


duet is contaminated with raw particles and liable to be 
red-short. Cold-blast iron, on the contrary, fulfils all the 
contains so much 


conditions enumerated above, for the pi 
carbon that when it is retined sufficient is left behind to melt 
it thinly liquid in the puddling furnace. 

I gave two analyses by Mr. Riley, one cold blast refined 
iron, and the other Cleveland iron refined by my to 


show (with the exception of phosphorus) the similarity of the 


two. Now if a hot-blast pig containing no more phosphorus 
than the cold blast were refined by my process, we might 
expect to find the composition the same as that of cold blast 
when refined by the old process; and if so there is no reason 


why the wrought iron produced from both should not be 


alike, and a saving of 40s. effected in the cost of manu- 
facture. 


The puddling furnaces used in the South Yorkshire district, 
where this best iron is made, are small, and make 34 to 34 cwt. 
They are all provided witha Dandy or heating 
oven by the side, that is heated by the waste heat. The iron 
is here made red hot before it goesinto the furnace, and thus 
& great saving in time and fuel is effected, 16 ewt. of coal per 


per heat. 


ton of iron being consumed instead of the 24 to 25 cwt. neces- 
sary where no Dandy is used, and ten heats per shift being 
obtained imstead of six. I cannot sufficiently urge the 
advantage of using the Dandy when refined iron is puddled, 


and the expense of adapting one to an ordinary furnace 


would not exceed a few pounds. For pig iron, however, 
Dandies could never be used on account of the frequent fettling 
and severe continuous labour necessary. 

Cleveland, unlike Staffordshire, Scotland, and Wales, is a 
new district, with abundant supplies of cheap ore and the 
hardest coke in the world. The furnaces are from this cause 
higher, able to work with less coke, and make iron more 
cheaply than those in other localities, where the coke is softer 
and unable to bear so heavy a burden. But although the 
iron is cheap it is of inferior quality, on account of the lar; 
proportion of phosphorus in the ore, which enters into the 
pig and makes the wrought iron cold-short. It also contains 
in the usual way a high percentage of silicon, and of late 
years there has been a decided increase in the sulphur, owing 
to the increased demand for ore and coke, and consequently 
greater carelessness at the minesin separating the sulphurous 
portions from the good. The loss occasioned by this body in 
the puddling furnace I have already gone into, and the 
quantity of it in the pig iron has been also augmented by 


the practice amongst many of the blast furnace owners of 


— cinders in their furnaces to make them work “ more 
indly.’ 

The silicon in Cleveland iron necessitates a large consump- 
tion of fettling, seraps, and coal, causes a bad yield in 
the puddling and mill, and entails severe labour upon the 
men, which oceasions many disputes between them and the 
masters, especially in hot weather. It also prevents the re- 
moval of the phosphorus to a considerable extent, and fre- 
quently renders the bars cold-short, because the iron will not 
boil unless the damper is lowered to cool the furnace, and the 
silicon combines with the rich oxide or flux, that was other- 
wise capable of attacking the phosphorus, and runs with it 
out of the furnace; thus the employment of the two agents 
capable of removing the phosphorus, viz., heat and oxide of 
iron, cannot be brought to bear. When the silicon is removed 
by my process and the carbon reduced to 2 per cent., the iron 
melts thin, boils well without lowering the damper, and the 
nich flux removes sufficient phosphorus to make the bars of 
greatly improved quality and quite free from cold-shortness ; 
besides saving 1/. 7s. 6d. per ton as shown in my letter on 
Cleveland iron of February 19th, which saving is due to the 
smaller consumption of failing, coal, and scraps, the lessened 
labour, and the increased yield in the forge and mill. The 
loss in the latter varying from 1} to soee oe ton according 
to the sizes rolled, whereas on unrefined Cleveland iron, it 
varies from 3 to 34 ewt. per ton. 
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which I have had some opportunities of observ- 
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a gain of 2 cwt. ton, yielding 10 tons 2 ewt. ; instead 
of onl © heats yielding 3 tons 16 owt. 9 qra. and consuming 
. of fettling per ton. On gecount of the i 

of this extra quantity of iron, the labour, coals, management, 
wpa, ~ —— on Sa reduced to about 
one-third what they now are, a savi ton of 
plates of 11. 8s. 8d. ¢ wns A v4 


A full desoription and sketch of my process of refining was 
ublished on Febr 12th, with sixteen analyses by Mr. 
‘attinson, showing result of the operation to be the 

complete removal of the silicon and sulphur. A receiver on 
wheels about 8 ft. deep, and capable of holding say 10 tons 
of molten metal, is mounted on wheels, and if the yard level is 
sufficiently below the tapping hole it is ran up to the mouth 
of the blast furnace; if not, a pit is sunk and a framework 
of wood or iron erected over it, as described in your impres- 
sion of April 9th, so that the receiver can be lifted off the 
carriage and lowered into the pit. This receiver is sur- 
mounted by a chimney, which in one ease is fixed, and in 
the other is attached to the hoisting apparatus and is raised 
or lowered with the receiver. The purifying ingredients 
consist of limestone and soda ash, 40 lb. of an being used 
per ton for every 1 cent, of silicon to be removed. They 
are just placed at the bottom and not covered in any way to 
keep them down. As soon as the iron is tapped upon 
from the blast furnace, carbonic acid is dise’ from the 
ingredients, causing a violent ebullition, whic ts from 20 
to 30 minutes. The soda ash melts away and allows the 
limestone to float up through the metal, which combining with 
the silicon and sulphur in its passage, rises as a scum or 
tothe top. The receiver is then hoisted if necessary, pl 
upon the carriage, disconnected with the chimney, and drawn 
away to the iron moulds, where the clear metal is tapped out. 
When required for Danks furnaces, it may be run into a 
reverberatory furnace under a protective covering of slag, 
and thence drawn out as wanted. This will save the expense 
of remelting in a cupola. 

In your impression of March 12th Mr. W. Corbett ae 
I have something to say about Lancashire ; and I am glad to 
find that although we express our ideas rather differently 
our theories are really alike, and the results obtained by 
practical working are alike. 

With respect to the hematite districts of Lancashire and 
Cumberland, these, like Cleveland, are comparatively new. 
The ores which occur in great abundance are very rich, and 
almost free from sulphur and phosphorus, and the iron pro- 
duced from them is exceedingly pure, as may be seen from 
the following analyses : 


Phos- Man- 
Carbon. Silicon. Sulphur. phorus. ganese, 

Barrow No. 4pig 3.20 1.50 0.068 0.024 0.520 
Millom i 3.83 2.82 0.09 0.07 trace. 


When first the iron was introduced, however, it was con- 
sidered a failure for making high-class wrought-iron, as 
the product was red-short; and it was not until the 
Bessemer process began to be introduced that hematite iron 
became really valuable. Cumberland and Lancashire may 
be considered as essentially steel, and not iron manufacturing 
counties. The reason, in my —_ why hematite is 
unsuitable for puddling alone, 1s that it is too pure; it does 
not contain enough [pers Snow consequently the sulphur 
is not neutralised, and although present only in quan- 
tities makes the bars red-short. Compare the foregoing 
analyses with one of Bowling No. 4 pig. 


Phos- Man- 

Carbon. Silicon. Sulphur. phoras. ganese. 
Bowling . 8627 1.381 0.602 1.169 
Hematite -. $20 150 0.068 0.024 0.520 
Cold biast refined 3.462 0.140 0,071 0,288 0.185 


It will be seen that the Bowling contains much more 
phosphorus, but makes what is considered the finest iron in 
the weeld, nd I ellove thet by atanitoel seater ie 
No. 4 hematite pig and one part No. 3 Nag weaagh % t 
refined by my process, so as to remove the silicon 
all the carbon (which will admit of its being puddled in the 
Dandy at a great heat) the mixture containing, say, 
0.063 sulphur and 0.443 eats ete oa 
produced equal to the now prod from cold-blast 
refined iron. The extra quantity of manganese in the 
ae be eld : patie bay ronerenr oe poo vod 
fined by the old process it is see ore- 

ay Tehned iron), but cbould 1 be 


With regard to rotary puddling, upon which subject I ) 
: wrote om the 1fth: March, the presses te y the | going analysis of cold-biast c boul 
time to compare the two rival i Danks’ and a small admixture of will give it. — 
Crampton’s, as a few weeks will show the practical} To out this op in the most perfect way I think 
results obtained by the latter in N of England, but I | it would be well to mix the two pigs in a cupola and refine 
have simply mdeavoured to point out a few of the drawbacks | the mixture, or, what would be cheaper, mix the ores in the 





0.016 0.600 1,100 


Some blast furnace proprietors, and principally those who 
make for forge purposes, use mixtures of rm hemati 
and other foreign ores with their own, as do the Welsh: 
houses. This iron is said to give an exceedingly bad yield in 
the puddling furnace, which is probably due to nothing but 
sulphur from the cinder and raw coal. It is, however, hard! 
a“ ee an ee — — Cleveland pig, whieh 
ecreasing the sulphur supplying the right proportion 
of phosphorus prevents it from Gn oe sod-charts slihonah 
it is not very remarkable for superior quality. I suggest 
whether it might not answer better to refine the Scotch forge 
iron by my process, so as to remove the sulphur and improve 
the yield quality, rather than continue the present plan 
of importi Jleve i i i the per- 


centage of 

In conclusion I would remark that my desire has been to 
point out to ironmasters the J ang advantages that would 
accrue to them by purifying ir iron at the blast furnace 
from silicon and sulphur, and especially those who have blast 
furnaces and rolling mills combined; for at a cost varying 
from 5s. to 7s. 6d per ton, wil berlons the amount of impuri- 
ties to be removed, they could uce a metal which, to say 
nothing of improved quality, would save them as much as 
276. per ton in the forge and mill, as shown in my letter of 
February 19th, and leave a net extra profit of, say, 20s. per 
ton, which for every blast furnace turning out 300 tons a 
week would amount to 15,6001. a year when puddiled in the 
hand furnace with a Dandy, and if the Danks or Crampton 
furnace were adopted it would be nearly half as much again, 

This saving is calvulated at the present low prices in the 
iron trade. hen the price of coal and other materials 
advances the economy will be enhanced, for, unlike the old 
—— process, there is no fuel required, and, therefore, the 
cost of refining does not advance with the price of coals. 

I would again also suggest to ~ i 
whether it would not be wort! 
suitable mixture of comparativel 
refined by my process, so as not to remove the carbon, to 
produce a wrought iron equal in quality to that now made 
from those expensive cold-blast irons that are refined by the 
old plan, and thus save 40s. 4 ton, as shown in my letter of 
January 27th. 

Those of your readers who may wish for more information 
than my letters give, will, I think, find nearly every point 
answered in the list of questions and answers published in 
your impression of April 9th, 

I am, Sir, yours faithfully, 
Agtuve Warnes. 
21, Leinster-square, Bayswater, London, 1875. 
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THE INSTITUTION OF MECHANICAL 
ENGINEERS. 
To raz Ep1ror oy ENGivEeERine. 
Sim, —May I ask for a small »: to suggest to your cor- 
ts and to the many M.1.M.E.’s who read your vala- 
able journal, a plan by which I think the present difficulty 
| be easily “ ow ne Sy Sa 
he council of the Institution recently ven to 
wers to “ ascertain by circular addressed to 


Institu 
I feel sure that whoever it was, whether secretary, presi- 
dent, or council who issued the new regulation which “ 
the ’ at our last London meeting, no one would wisn to 
continue it if they knew it was in antagoniem to the wishes 


i 


£3 | of the majority of the members of the Institution, which your 


evidently believe it certainly is. 
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ROOT’S BLOWER. 


CONSTRUCTED BY MESSRS. THWAITES AND CARBUTT, ENGINEERS, BRADFORD. 
(For Description, see Page 342.) 





In Fig. 1, A is a branch led from the exhaust pipe, C the 
vacuum pipe extending along the train, and K a cock which | 
is used when the apparatus is employed for communication 
with the guards, and also for applying the brake, as we 
shall explain presently. Fig. 4 is an enlarged section, showing | 
the connexion between the jet and the pipe on the train 
by which the communication is established and the brakes 
released, and also the connexion of the jet with the blast pipe 
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inwards by the pressure of the atmosphere. In this posi- ; 
tion the lever of the alarm whistle is drawn down, and the 
whistle thereby closed; but upon the admission of air into 
the pipe C, the vacuum in the chamber B is destroyed. and 
the elastic cover D being relieved of the atmospheric 
pressure upon it, is raised by the weight G, and with it 
the lever E, into the position for opening the whistle and 
sounding an alarm. 





























of the engine for the purpose of returning the waste steam | 
to the tender. It will be seen from this view that the | 
steam issuing from the annular space a round the centre 
spindle produces a vacuum in the chamber B, its action 
being similar to that of an ordinary ejector. To the chamber 
B is connected the branch pipe C, which is a continuation 
of the pipe extending along the train. The chamber B is 
covered with an elastic cover D, to which is attached the 
lever E, or connexicn for opening and closing the alarm 
steam-whistle F. 

When the extreme end of the pipe C is closed, it and the 
chamber B is exhausted, the elastic cover. D is forced 

















Upon each carriage is a simple cock TH (see Figs. 2 and 8) 
to the plug of which is attached a small semaphore, which 
is raised by a passenger, when giving an alarm, into the 
position shown in Fig. 8. The cock is epened and the alarm 
given by pulling the cord I running through the different 
compartments under the roof, as shown. 

So long as the extreme end of the pipe C and the cocks 
H are closed the pipe will remain exhausted, and the alarm 
whistle on the engine closed, but upon the admission of air 
into the pipe C by the opening of either of the cocks H on 











the carriages, or by the disconnexion of the flexible pipes 
between the carriages, the alarm whistle will be opened, and 


pipe C, and for admitting 
air into it when it is required to call 
aes attention, or to apply the 


It will be seen that the steam whistle 
on the engine can be opened and closed 
at pleasure by the alarm cock in either 
of the brake vans; and the means for 
establishing a code of signals between 
the guards and the driver are thereby 
provided. Fig. 5 is an enlarged section 
of the alarm apparatus in the brake- 
vans. It consists of a long tube in 
which is a heavy piston or weight 
working freely within it. The top of 
the tube is connected with the pipe C 
on the roof of the van, and a small air 
whistle is screwed into the bottem of it. 
So long as the pipe C on the train is 
exhausted, the piston will be forced to 
the top of the tube by the pressure of 
the atmosphere on the underside of it ; 
but when the vacuum in the pipe C 
is destroyed, the piston will by its 
own weight descend, and in so doing 
compress the air underneath it, and 
blow the alarm whistle at the bottom 
of the tube. So that in any case of air 
being admitted into the pipe C, whether by the driver open- 
ing the alarm cock K on the engine, or by a passenger 
opening a cock H on the train, or by the accidental 
separation of the carriages, the attention of both guards 
and driver is simultaneously called by the blowing of their 
respective alarm whistles, 

This means of communication also provides against the 
possibility of a driver starting away from a station and 
leaving a portion of his train behind, for it is evident that 
unless his train is complete the vacuum cannot be created 
in the pipes, and the alarm whistle will not close before 
starting. In the arrangement shown in Fig. 4, the position 
of the balanceweight of the whistle answers the same par- 
pose, and indicates to the driver when the vacuum is 
created. 





So far we have only described the inter ication 
apparatas; we have now to explain the operation of the 
brakes. Asbefore explained, the pressure of the atmosphere 
is not employed to apply the brakes as in the ordinary 
application of vacuum brakes, but to release them, the brake 
blocks being forced against the wheels by means of weighted 
levers, as shown at L, Fig. 3. 

To release the brakes it is necessary to raise the levers. 
This is effected by a drum B, Figs. 2 and 8, which when ex- 
hausted raises the lever until it comes in contact with the 
top of the guide attached to the sole bar of the carriage 
frame. In that position the lever is held so long as the 
drum is exhausted, but should air be admitted, the lever 
is no longer held up by the pressure of the atmosphere, but 
is allowed to fall, and with it the weighted levers L by 
which the brakes are applied. These levers are suspended 
from the frame of the carriage in the manner shown, and 
the pressure which they exert is applied to the centre of a 
cross bar acting on the two blocks, on each pair of wheels, 
so that the pressure is at all times equally distributed on 
each block irrespective of any unequal wear which may 
take place. 

Figs. 6 and 7 show the application of this principle to the 
ordinary wagon brake levers, an arrangement which might 
be particularly serviceable on steep inclines, In these 

the vacuum drum by which the lifting off of the 
brakes is effected, is shown to a larger scale, so that its 
arrangement and construction will be readily understood. 
The drum consists of a cast-iron plate covered by @ thick 
sheet of india-rubber, to which the cross lever of the brakes is 
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A notch is formed in the guide in which the end 
of the lever M rests, when the brakes are not required to 
be applied, and a spring is given to the lever, so that when 
a carriage is put into a train, and the drum B exhausted by 
the driver creating the vacuum before starting, the lever 
automatically flies out of the notch to one side. It is then 
free to descend when the vacuum is destroyed and the 
brakes are applied, so that, although the brakes are “ off” 
when tbe carriages are being shunted, they are automatically 
put into the position for being applied when wanted as soon 
as a vacuum is created in the pipes. 

Fig. 2 shows the application of the weighted lever 
and exhausted drum to the present gear on the guards’ 
vans. Provision is also made for applying these brakes 
from the inside of the vans, as well as by the driver, so that 
in the event of the brakes on the carriages not being re- 
quired to be worked as continuous brakes the guards will 
have the same control of their respective brake vans as they 
have at the present time, with the advantage of a much 
more ready method of applying their brakes than is pro- 
vided by the present screw arrrangement. 

The couplings for connecting the pipes between the car- 
riages consist of two flanges, upon the face of which are 
india-rubber or leather washers, as shown in Fig. 8. 
These flanges are held in contact by the pins A engaging in 
the holes of the opposite flange, and thus, when the pipes 
hang in a curve between the carriages, holding them together. 
When the pipes are exhausted, the flanges are forced to- 
gether by the pressure of the atmosphere. Upon the dis- 
connexion of the carriages the flexible pipes are of necessity 
pulled into a straight line, and the pins disengage, and the 
coupling separated without injury to the pipes. 

Tt will be seen that these appliances for actuating brakes 
and signalling throughout the train are entirely free 
from cylinders, pistons, valvea, and everything of a compli- 
cated nature. There are no parts requiring lubrication, 
and therefore little or no supervision is required to keep 
them in working order. But should any of the pipes be 
maliciously or otherwise damaged, such injury must be 
discovered before that identical carriage is allowed to form 
a portion of a train. 

It is urged by Mr. Sanders in favour of his system that 
it gives great facilities for prompt application, the time in 
which the brakes are applied being that only which is required 
to destroy the vacuum, which is practically instantaneous. 
Mr. Sanders also claims as a further advantage that the 
power available for the application of the brakes is a con- 
stant one, and is unaffected by a failure in the continuous 
part of the apparatus, as the only result of a failure is to 
cause the brakes to be applied by the weight. A breaking 
away of a part of the train of course destroys the vacuum 
and applies the brake at once. This power of automatic 
application is a valuable feature in a continuous brake, and 
is capable of preventing many disasters. Had the train 
concerned in the memorable Shipton accident been fitted 
with a brake possessing this quality there can be little doubt 
that the accident, if not altogether averted, would have been 
#0 modified in its character as to have become of minor im- 
portance. 

In considering such a system of brakes as that designed 
by Mr. Sanders, the power required to work it has to be taken 
intoaccount. In Mr. Sanders’ case this power will be almost 
entirely dependent upon the degree of tightness which can 
be maintained in the pipes and connexions, When the 
vacuum is once formed it would of course require no exertion 
of power to maintain if leakage could be entirely prevented. 
This, however, is of course practically impossible, and hence 
some kind of exhausting action must be constantly main- 
tained. Mr. Sanders considers that the most economical 
mode of maintaining the exhaustion is by the action of a 
small single-acting exhausting pump worked from one of 
the engine crossheads. The power required to work this 
pump would of course depend upon the amount of leakage, 
but it would in any case probably be very small, as taken 
altogether the arrangement of apparatus which Mr. Sanders 
employs should not be difficult to maintain fairly tight. 

As we have already stated, Mr. Sanders’ brake was tested 
in India with favourable results, and we hope that it may 
before long be tried in this country, when we sball have 
more to say about it. 


shunting operations, and when the continuous brakes are not 
poner 





ROOT’S BLOWER. 

We give on page 341 a perspective view of a Root's 
blower driven by a pair of Messrs. Brotherhood and Hard- 
ingham’s three-cylinder engines fixed directly on the ends 
of the blower casing. The arrangement, which is par- 
ticularly meat, is one adopted by Messrs. Thwaites and 
Carbutt, the manufacturers of Root's blowers, for a special 
blower constructed by them for ventilating the steamship 
Germanic, one of the fine vessels of the White Star line. 
In this case the blower is situated in a raised deck-house 
and draws in the air through large pipes opening about 
7 ft. above the deck level. The blower is of the size called 
by the makers “No. 5,” and is capable of delivering 5000 
cubic feet of air per minute at a pressure of 10 in. of water. 
The sir delivered by the blower is led down a vertical pipe 
from which branches lead fore and aft, and also athwart- 
ships just below the deck, smaller branches from these air 
mains, as they may be called, distributing the air to every 

g berth. 
blower has pistons of the usual form but made of 








wood saturated with petroleum, while one wheel of each of 
the two pairs of spur wheels connecting the pistons has 


its teeth made of hornbeam held between two discs of cast |i 


iron, the arrangement being such, that new teeth can be 
readily fitted when required. The two three-cylinder en- 
gines by which the blower is driven are fixed one to each 
end cover, one engine being coupled to each blewer piston 
spindle. The gearing connecting the pistons has thus only 
to keep the two pistoos working properly together and has 
to transmit but little power. The arrangement forms a 
very neat application of Messrs. Brotherhood and Hard- 
ingham’s three-cylinder engine, and besides being very com- 
pact and convenient, it has the advantage of doing away 
with all belting and its attendant troubles. 





NOTES FROM THE NORTH. 


Graseow, Wednesday. 
Glasgow Pig-Iron Market.—On Thursday last there was 
hardly any business done in the pig-iron market, and but a 
fow lets changed hende, the quotcsitas ing 68s. to 68s. 8d., 
desing, bagess Cin. Shes No. 1 was 
reduced 1s, per ton, and there was no other new feature. The 
market was dull on , and business was done in 
the forenoon at 67s, 9d. to 67s. 6d. cash, closing sellers at the 
lowest figures, and buyers at 67s. 3d. Prices in the after- 
noon were nominally 67s. 144. for and 67s. 8d for 
sellers. There were some firmness on , and business 
was done in the forenoon at 67s. 4jd. to 67s. 1 the 
market closing with buyers 67s. 10)4., sellers 68s. 
, , oe 
68s. 3d. one month open. The firmness was increased 
pereecey Sossess. onde lot budnes, wal neys Sep 
69s. to 8d. cae Pe SS 8 eee oe 
fixed. The mar firm, buyers 69s. prompt, sellers 
69s. 3d. No business was reported in the afternoon. Makers 
ee Oe ee ee ee 
to sell as was the case a days previously. No. 3 
tnees was advanced 1. per ton. ‘There has been a little 


speculative element, which regulates 

independently of legitimate trade ; 
on the other side the iron trade of the country must be taken 
into consideration, and after a careful study of the general 
aspects of all branches of the local iron trade it is impossible 
to come to but one conclusion, and that is depression in 
prices. Makers as a rule are not inclined to alter quotations 
in the mean time, but they do not talk in a firm tone as to 
the future. This morning business was done at 68s. 34. to 
68s. 9d. Closing buyers 68s. 6d., sellers 68s. 73d. In the 
afternoon no business was reported. Prices nominally, sellers 
68s. 7)d., buyers 68s. 6d. eash. The following are the official 
quotations for ? iron : 


No.1. No, 3. 
s. d. s. d. 
G.m.b., at Glasgow ove one 700 680 
Gartsherrie ,,  «» oo ove 7566 730 
Coltness we oie “es 770 716 
Summerlee ,, «. ose ove 760 710 
Langloan "1 ove ose 760 710 
Carnbroe 0 | (ete eve ons 730 66 
I cases aan am 710 60 
Clyde eae 4 sak: ale 710 690 
Govan, at Broomielaw___... on 720 710 
Calder, at Port Dundas ... om 7560 700 
Glengernock, at Ardrossan ove 740 700 
Eglinton 9 eco 690 670 
Dalmellington ,, on 690 670 
Carron, at Grangemouth, selected 7%0— 
Shotts, at Leith ... ow enn 760 710 
Kinnell, at Bo'ness ese ees 700 680 
(The above all deliverable alongside). 
Bar iron eve eee ese eve Ol. 108. 


Nail rods ... eee eee .» 91 10s. 

Last week's shipments amounted to 14,858 tons, as against 
8931 tons in the corresponding week of last year, and the total 
increase for 1875 is now 21,346 tons. There are now about 
150,000 tons of pig iron in stock, if we include that which is 
in reserve in the yards of the various iron works; and the 
number of furnaces in blast at present is 120, as against 44 
for the same time last year. 


Mr. Gale's Quarterly Report on the Water S to 
Glasgow.—At the last meeting of the Corporation Water 
Committee, Mr. Gale, the engineer, submitted the followi 
report :—* Although the fall of rain during February 
March has been small, it has been sufficient to fill all the 
lochs to the top water level, and they remain at that level 
at present. On the 10th inst. the quantity of water in store 
was equal to a supply for 129 days of the full quantity which 
has to be discharged from the lochs. On the same date Mug- 
dock reservoir was full, and contained 18 days’ supply for the 
city. The Gorbals reservoirs contain 168 days’ supply of the 
quantity they can be called upon to deliver, being two days’ 
supply less than on the corresponding date last year. e 
average quantity of water sent into the city and district 
during January, February, and March last, per day, was 
30,980,000 gallons from the Loch Katrine works and 
4,060,000 gallons from the Gorbals works—in all, 36,040,000 


; a ng a day; being 8,200,000 ~ a day more than 
uring the rst quarter of 1874. consumption of water | branch 


during this season of the year is usually lower than at any 
other, and I can only account for the t inerease over the 
three first months of last year by the large quantity lost by 
burst pipes and otherwise, on the breaking up of the frost in 
January. Assuming that the population has increased during 
last year at be Race ce dhe Pine agen Mer he ht mt « 0, 
years, the number of persons now supplied must be close 
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are already connected with the Western 
Police Station, and a few days ago oe were given and 
answered almost instantancously. Mr. Symington so ar- 
= that the use ofa wire as a fire alarm does not interfere 
with its use asa wire on which to send , 80 that it 
may be used in connexion with any of the existing private 
wires. A number of firms in Glasgow have ae eee 
to have their warehouses, &c., connected with the brigade 
or with police stations. 








NOTES FROM SOUTH YORKSHIRE. 
Suxrvizip, Wednesday. 

The Proposed New Patent Bill.—The Sheffield Associated 
Engineers have decided, unanimously, to petition Parliament 
against the passing of the pro new Patents Act. An 
opinion was ex at the meeting and met with general ap- 

roval, to the effect that the proposed Bill would cause all the 
practical working men of the kingdom to go to 
countries where more t would be given to inven- 
tions. The Sheffield Trades Council have held a special meet- 
ing with a result similar to the foregoing. 

Mill Dam Mining and Smelting Company.—At the recent 
meeting, held in Sheffield, of this yshire jead-mining com- 
pany, it was stated that an outlay had been expended on the 
Grindlow mine sufficient to make it as large as the Mill Dam 
mine itself. oy _ dividends to the amount of _— . 
were paid on the capital, representing 20 cent., and one 
dividend of five shillings per share has alresdy been declared 
this year. 

New Hydraulic Tyre Machinery. —A new hydraulic press 
for re Works, res has ae tried at ty 
Patent Tyre Wor m. pressure is greater than 
has heretofore been used for similar purposes, 

New Line of Railway in Yorkshire —The new branch line 
of railway, in connexion with the West Riding section of the 
Great Northern system, from Laister Dyke to Ecoleshill, Idle, 
and Windhiil, has just been opened for passenger traffic. 

Strikes of Collieries in Yorkshire and Derbyshire.— 
Owing to the reductions in wages made in these districts the 
men at the Mark Bretton, Pilsley, Shirland, Newhill, and 
other collieries have come out on strike. 

Sund ineering Matters and Projects.—The Barrow 
Iron — | Brel Company’s new pits at Worsborough, South 
Yorkshire, are making good progress towards the Silkstone seam. 
At one shaft, a depth of about 300 yards has been sunk, and 
at the other drawing shaft 150 yards have been reached. A 
branch line of rails is being laid down from these —_~> 


will also be made to the Midland line, by which means 
direct access can be hed So tp Coneend» great establishment 
at Barrow. The Normanton Local Se a tad 


. The Manchester, Sheffield, and 
ar to erect a new &c., station at Neepsend, a short 
distance west of 
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NOTICES OF MEETINGS. 

THE INSTITUTION OF CIVIL EnGIneERs.—Tuesday, April 27th, 
at8p.m. “On the Systems of Constant and Intermittent Water 
Supply, and the Prevention of Waste, with Special Reference to 
the Restoration of Constant Service in Liverpool,” by Mr, George 
Frederick Deacon, M,. Inst. C.E. 

INSTITUTION OF SunVeYoRS.—The next meeting will be held on 
Monday evening, April 26th, when a paper will be read by Mr. W. 
L. Huskinson, entitled “ Large Estates ge Farms v. 
Peasant Properties.” The chair to be taken at 8 o'clock. 
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We give with the present number a double-page Plate of 
Compound Marine Engines for the S.S.“ City of Rich- 
mond." The description for this Plate is postponed until 
the publication of further details. 


ENGINEERING. 


FRIDAY, APRIL 23, 1875. 














SHIPPING LEGISLATION. 

Tue Government Merchant Shipping Acts 
Amendment Bill has, with all ita faults, passed its 
second reading in the House of Commons, and may 
be expected soon to be taken in committee. The 
debate on the second reading was by no means 
brilliant, and instead of its being devoted to the 
principle of the measure, it seemed to be taken for 
granted that, as far as related to the main pointe— 
viz, the load line and survey clauses—the prin- 


ecord of 
ving | Joad line of his ship ashe. Benet. ai Sere, Ane ee 


-|intend to load toe it, for the purpose nu, 


a7 | influence 
tis | the owner—to ereep closer and closer to the deep 
3 | official maximum line on ev voyage, and get 

g? This has 


asa | always been one of the 
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that if a shipowner send ar 


objection be taken to it, the vessel will not 
to be stopped by the Board of yr a bg ney nes 
overloading, unless the depth of 80 
declared has been ex: . This, together with 
the provision to mark a 
inches—on the sides of the vessel 
note the height of freeboard, will to our minds, 
even if nothing better be done, form a very power- 
ful check upon the evils of overloading. The 
obvious objection to it is, that while it would pro- 
bably prevent t cases of overloading, it may 
induce men, who do not now overload, to load their 
vessels deeper than they do at present, Of this we 
may be sure, that owners given to overloading will 
the Board of Trade to approve the ve 
Senpest line, the last inch they can get sanctioned. 
We may also be sure this will be considerably 
deeper than many—we venture to say the vast ma- 
jority—of shipowners are now in the habit of load- 
ing to. But, then, will not the higher-class respec- 
table shipowners ask themselves why should they 
not also avail themselves of the countenance of this 
deep official load line, even though do not 


themselves on the safe side? This view. wo 
perhaps, have less force with an owner if he coul 
always be sure of superintending the loading of his 
vessels himself; but as he has to leave the matter 
in the hands of agents, sometimes in this country, 
and always when loading abroad, the advantages 
of a good wide margin between the customary 
load line and the etal meee are er 
Again, suppose a vease ing for home in a foreign 
port where freights are very high and ican ships 
are all straining a point to take in as mach of this 
well-paying cargo a8 mts reasonably can—a man 
who lantia his ordinary load line—say three inches 
clear side per foot depth of hold—his official maxi- 
mum load line will have tied his own hands; and 
while other similar vessels are coming home with two 
and a half inches freeboard per foot of hold, his 
ship has to retain her three inches per foot of hold, 
folk loses perhaps two or three hyndred; tons of 
well-paying freight, which she could carry home 
in comparative safety. If, however, the load line 
be placed as high up as Board of Trade will 


347 | admit, and the vessel be loaded down to it, say on 


one or two special occasions, what more powerful 
—— placed on the captain—and even 


gradually into a bad system of loadin 


inst the Government fixing a maximum 
line for all vessels, and we think the objection holds 
equally strong to the proposals of Sir Charles 


Adderley. 

Mr. Plimsoll’s roposed amendments on the load- 
line question poy iar to mark ascale of nt- 

es of the vessel’s di t i e scale 
of freeboard in feet and inches; to fix a maximum 
load-line on each ship, and to entrust the determi- 
nation of this load-line not to the shipowner himself, 
but toa Commission of Experts of the 
secretary and chief surveyor to Lloyd's Register, 
the secretary of the Underwriters’ Registry, two 
shipbuilders, and three other surveyors appointed 
by the Board of Trade. 

Mr. Norwood proposes that vessels under 100 tons 
burthen should meh? Re. ee 
freeboard, or a - mar 
This is a suggestion well worthy of favourable con- 
sideration.. > 3 Plimsoll to enact that if 
any of the scales marked on a vessel's side be 


the owner will be liable to a penalty of | the 


inaccurate, 
1004. If Mr, Plimsoll should succeed in e& 
Le cal content tighomial enema 


e of feet—or feet and} the 
de- 


st objections urged |- 
load 


the subject of the of all unclassed 
the officials ee lenkeeisdeiateias net 
as obdurate-as ever. Sir Charlies an- 


will 
Sette tans eee Ee 
Ww to 
Bill Cc 27, Soules 


time being for the of this section shall, if 
required by any pps Pod pr egg by 
the owner or master of every Bri 


of may any British ship until such 
18 p 

The stock argument t this is that 

if Lioyd’s and the Livepeel ai aren counte- 

ee by Government, it would to re- 


cognise such foreign registers as the Bureau Veritas, 
the American ‘s, and others, and it is asked 
gravely, ‘‘ Where are weto draw the line?” Be- 
sides, it is said, such a course would be placing the 
mercantile marine in the hands of 80 many private 


trading compans 

stitutional precedent, The whole argument, how- 
ever, although it looks plausible enough to men 
cong fae to the subject, is known to those in- 
gina fsa 3 nny with the facts of the case to 
be ye ging» to end. 

n the place, no British shipowner, if he 
onal aA fo cla for hia vessel at Lloyd's 
w think of classing her in a foreign register in 

to an English one. In the next place, 


there is sg os A py Say the pigey 28s there is a 
single one— ing to class in a ign register, 


ips 
Lioyd’s, but have run off their class, Itis, theref 
uerile to talk about the necessit Prog ognisi 


Pa 


fore da’ od y Mossy Pha Sing accepted 
of Lioyd’s or Vverpoo! g 

by Government as prind facie proof of the strength 
ond soundness of ee But then, if ene 


simply fees sufficient to ov working 
expenses. registers, however, are con- 
ducted upon different princi The “ Bureau 
Veritas,” the principal of the f register 
societies, is purely a commercial and 
the . of course, arranges the financial 


nian, Soe ee Oe Se ee 
eye to the profits, whi go into own a 
Other foreign registers may in » similar way be 
described as ‘ concerns,” and it would 


required to have a scale of | that the 
their sides. 
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exist only for public purposes. It would be as 
correct to wate the fas S b gee the Royal 
College of Surgeons, or any various institu- 
dens a London that, under Government sanction, 
control and confer distinction]and powers on the 
members of the learned professions, as so many 
trading concerns, as to about Lloyd's Register 
of Shipping being a trading concern or a D pater 
commercial enterprise. This is a matter of some 
im ce at the present moment, becatse the fate 
of Mr. Plimsoll’s amendment will in all probabilit 

depend in a great measure upon the clearness wi 

which the constitution and working of the register 
societies are impreased upon the House of Commons. 

Mr. E, J. Reed has an im t amendment on 
the notice paper on the subject of testing the iron 
to be used in shipbuilding. It runs to the effect 
that after the first of January next any builder may 
test at his own expense any iron supplied to him 
for shipbuilding purposes, and if the iron be not 
capable of standing certain tensile and bending tests 
he may refuse to accept it, any contract notwith- 
standing. 

Similarly any owner who has a ship building 
for him may test at his own expense any of the 
iron used in the construction of the ship, and unless 
the iron withstand certain tensile and bending tests 
he will not be bound to accept the ship, any con- 
tract notwithstanding. 

It has been stated that the clause referred to was 
put down in Mr. Reed’s name during his absence, 
and that it is not in accordance with the amend- 
ment that Mr. Reed will p to the House when 
the proper time arrives. e are — prepared to 
accept this explanation—and indeed the clause does 
not resemble Mr. Reed’s handiwork—but it places 
us in the somewhat awkward situation of having to 
discuss a e7% which may never be laid before 
the House, It is, however, better to do this than 
to let the important question of Government testing 
the quality of the iron used in shipbuilding to go 
unnoticed. The clause itself is not difficult to dis- 
pose of. If the proposed tests be fixed above, or 
even up to, the limiting strength of the average 
iron now employed, the ner of iron manufac- 
turers, and more especially of builders, would be for 
some time to come rendered intolerable. If the 
minimum prescribed tests be fixed below the strength 
of the present average iron it will tend in time to 
drag down the average quality. 

This clause would render it unsafe for a builder 
to contract to build a ship for an owner unless he 
could depend upon his word of honour or written 
undertaking that he would not take advantage of 
the Act, because even with an unusual amount of 
care exercised to get good iron it would be possible 
for a limited amount of iron, unable to stand the 
Government test, to find itself in the ship, and 
this if discovered would enable the owner, if the 
market price of ships had gone down, to break his 
contract and leave the vessel on the builder's hands 
with a stigma attached to her sufficient perhaps to 
render her unsaleable except at great loss, Similarly 
it would supply builders with an excuse for break- 
ing any unfavourable iron contracts they might have 
engaged in with the iron manufacturer. It would 
be a to us if some of the builders in this 
country would not find samples from any lot of iron 
delivered to them sufficiently bad, or find means of 
making them sufficiently bad, to enable them to re- 
ject with the aid of this clause any iron which it 
did not suit their interest to accept and retain. The 
above would inevitably be the effects of a clause in 
the Merchant Shipping Bill such as that to which 
we have referred. Moreover, like all attempts to 
interfere directly with the freedom of contract, it 
would result in placing weapons in the hands of un- 
scrupulous persons only, as people with a sense of 
honour, having engaged not to use such weapons as 
the law afforded them, would abide by their under- 
taking. 

That bad iron has been used in shipbuilding we 
readily admit. The question, however, which we 
have to consider is not so much what has been done 
in this direction, but what is being done, and what 
is likely to be done in the future. We have no 
hesitation in saying that we believe the iron at 
present used in shipbuilding is much superior to that 
used three or four years ago, and that it is steadily 
improving. We are also of opinion, after careful 
investigation, that the reports we have heard lately 
about the extreme badness of iron put into ships are 


grossly exaggerated. On the whole the i 
and of the frames and an pg 
punching of the plates, afford in no mean 





test of the quality of the iron, if they be carefully 
attended to and examined. It does not pay a builder 
at present to put iron below a certain quality into 
a vessel that is being built under careful super- 
because he would have, in the process of con- 
struction, to take so much out again, and 

it by other material, that the total cost of 

would be increased i i imi 

The case is different when there is a run upon the 
iron market, and the demand exceeds the 
Then the builder, unless he has a firm, and is 
a large buyer, is bound to be content with any iron 
he can get if he has time contracts on hand, and the 
shipowner, if it isa time and freights are up, 
presses for his ship, will be glad enough to let 
the Government test remain in abeyance for the 
time. It will thus be seen that with a definite 
minimum Government test for iron left to be ap- 
plied or not by the builders and owners at their 
will, it would at certain times and seasons be to the 
interest of all — to ignore it, while at other 
times it would be to the interest of all parties, except 
iron manufacturers, to enforce it; butin all 
bability only those who would not scruple to enforce 
it (their own contract notwithstanding) would reap 
any benefit from it. Weare driven then to the con- 
clusion that if there is to be a minimum Govern- 
ment standard for the quality of iron it should be 
enforced by some authority independent of the 
builders or owners. Either the Board of Trade must 
undertake the work, or the register societies must 
guarantee the iron used in the vessels they class to 
stand the minimum Government standard. This 
latter course could, it is presumed, be easily com- 
plied with. In that case the scantlings of the vessel 
would be determined in connexion with the quality 
of the iron. We fail, however, to see how the 
Government alone, acting through its own officers, 
can, with any show of reason, draw a hard and fast 
line for the minimum quality of iron to be used, 
without regard to the scantlings of the vessel, or 
the amount of the iron it is proposed to use in her 
construction. 

We should find ourselves in face of this anomaly 
and many others like it. A n has a little vessel 
in frame, we will say. He is at liberty to plate her 
with thin steel plates capable of bearing a tensile 
strain of 30 tons per inch, and liable to buckle, but 
he must not plate her with soft iron plates twice 
the thickness that will stand only 15 tons per inch 
(we presume the minimum test would not be put as 
low as 15 tons), although longitudinally she would 
have the same strength, and eg A e would be 
stronger. Again, while forbidding him to use iron 
at 15 tons per inch, the law would allow him to use 
brass, copper, or any inferior compound (not called 
iron), although it might not be able to stand 10 
tons per inch, and, further still, he is at liberty to 
use for the same purpose es of wood, from 
the hardest oak down to the softest fir, provided, we 
suppose, he puts in a sufficient quantity to make the 
vessel seaworthy. It would be a curious comment 
on the practice of fitting yellow metal stern poste 
and rud 
to enact that in the mercantile marine the same 


made of iron of ter — should be 
orbidden by Act of Parliament, they 


happened to be called iron, and did not happen to | regard 


come up to the parliamentary standard of excellence 
for iron. 

Among the other pro amendments to the 
Bill, there is one by Sir Charles Adderley to leave 
out Clause 41, which contained the unwise provision 
for making the liability of shipowners unlimited, to 
which we took strong objection on a previous occa- 
sion. In its place it is proposed to insert a clause 
providing that ‘‘ In every bill of lading and every 
contract, express or implied, for the carriage of pas- 
sengers or goods, there shall be implied, notwith- 
standing any agreement to the contrary, an obliga- 
tion on the part of the owner of the ship to the 
passengers on board that the owner of the ship, his 
agents and servants, shall use all reasonable efforts 
to insure the seaworthiness of the ship for the 
voyage at the commencement thereof, to keep 
her in a seaworthy condition during the voyage.” 

Sir W. Harcourt has given notice of an im t 
amendment, namely, to omit Clause 17 of Bill, 
which empowers the owner, master, mate, or others 
authorised by the owner or master to arrest a sailor 
who has deserted his ship without a warrant, and to 
lock him up for twenty-four hours, or take him on 
board ship ; 
clause enabling any one seamen or apprentice, on 
being tried for desertion or a offence, if 


.| committee, and we shall be surprised if, when 


in some of Her Majesty's ships of war, | acq 


and he proposes to insert in its place a/|i 





unseaworthiness is alleged as the cause of the de- 
sertion, to obtain an , Or if necessary a 
survey to determine the or untruth of the 
tion. 
were up to the 9th inst. very nearly one 
hundred amendments, of which notice has been 
given ; how much this list has since been increased 
we are unable to say with certainty, but to all 
the Bill will have a hard time of it 


= 


mene See Oot ten eee © Se eee 
ay material signs of alteration—we hope for 
ter. 


THE ARTISANS’ DWELLINGS AND 

‘ PUBLIC emcee BILLS. 

N our issue of February 26 we gave a eral 
outline of the Artisans’ Dwellings, and the Public 
Health Bills. To the latter we drew attention, 
in detailing its most important provisions at 
324 ante. We propose in the present article y 
to examine some of the leading features of the first 
of these Bills, as we feel assured that many of our 
readers engaged in mechanical and textile occupa- 
tions in large provincial towns, will feel a great 
interest in the measure, 

The object of the Artisans’ Dwellings Bill, as 
recently defined in committee by Mr. Cross, is that 
of getting rid of the existing rookeries in large 
towns now occupied by the labouring classes, and 
thus to remove some of the main causes of vice, 
crime, disease, and death which the present state of 
matters encourages, and even causes. The Govern- 
ment propose to enable our ere to hel 
th ves to such houses as they by their 








work could support, and which should be 
for them. ut, in i out this eee 
scheme, numerous unforeseen di ties have arisen 


that have led to many amendments to the Govern- 
ment Bill and m discussion on the various 
clauses, as considered in committee. Mr, Croas 
is desirous of entrusting the munici 
rities with the power of carrying out all the neces- 
sary improvements, by the purchase of the requisite 
land, and subsequently letting it out for building 
——— in accordance with the general ‘‘ scheme 
of the Bill. But the question naturally arises as to 
how far compulsion should be enforced on such 
authorities, or whether on the other hand future 
— should be — - cme discretion. As a rule 
the example set by the Corporation in 
removing existing rookeries, and their replacement 
by improved dwellings, has been 
Government as the basis of legislation. If every 
corporation would voluntarily follow so good an 
example, all would be well, but this is a contingency 
that can scarcely be hoped to be generally fol- 
lowed in this country. ‘ 

Some of the most important clauses in the mea- 
sure are comprised in clauses 7 to 14. Clause 7 
imposes on the local authority the duty of i 
the improvement schemes into consideration. By it 
they are empowered to sell or let the already 
uired for building purposes, but are not allowed 
to enter on building operations themselves. The 
purchaser or lessee of the ground is to be compelled 
to carry out all the conditions of the ‘‘ scheme” in 
to sanitary matters, &c., so that the full 
intention of the measure may be accomplished. 
The difficulty seemed to be not in removing existing 
and condemned dwellings, but in getting to 
erect houses on the land under the conditions im- 
posed by the Act. After much discussion and many 
amendments it was to leave to the local 
authority the exercise of its discretion as to the time 
to be chosen to out the proposed improve- 
ments, compulsion being considered as not likely to 
prove beneficial in the majority of cases. Practi- 
cally, therefore, the law is not materially altered, 
except so far as powers will be given by the Act 
that will enable co ions to get, and let land in 
a much more pe pn economical manner than 
has yet been done. Hitherto a corporation has re- 
at the case of Glasgow, a special Act of 

arliament to effect improvements, whereas in future 
80 soon as any ‘‘scheme” has been approved of by 
the “‘ confirming authority,” future progress will be 
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innumerable, but we may especially cite the case of | they will remain so ualess w men resolve to] Weconfess to ha had our breath completely 
the St. Pancras Station of the Mi Railway, | give up habits that have pe nm Ss gi taken away ou sending thle extumicdinany senest to 
for the formation of which a moderate-sized town, |as now exist. This will depend on their moral| members of Parliament to ask questions on a sub- 
densely populated, was literally swept away in the | energy, for we much fear that the recent compara-| ject which we, in our a 
north of London. It is not easy to describe the | tive of most of our manufactures, while | settledsome twelve since, when Mr. 
misery and loss which the poor inhabitants had to| it has to increase has, at the same| the head of the Constructors’ ‘Department at” ths 
contend with. Usually, in all large towns, the time, tended rather to than improve the , publicly described the of the In- 
operative must reside within a moderate distance of | condition of the working classes. We would fain| flexible in a paper read before the of 


his place of work, and in manufacturing districts 
this is absolutely necessary, considering that the 
hours of labour usually commence at six in the 
morning. So far as the oe is concerned, 
the establishment of early workmen's trains has 
gone far to lessen the difficulty, as they enable a 
man to live far from his work, and to travel a long 
distance at a comparatively nominal fare. But 
such facilities do not exist in a majority of our large 
towns. Hence it seems to us that unless great care 
and attention be paid to the provision of new 
dwellings for the artisan during the progress of im- 
provements, much injury to them will arise. What 
must be done, in fact, will be to erect the new 
dwellings before the removal of the old. This will 
involve serious questions as to the choice of the 
new site, its cost, and in some cases the possibility 
of purchase. Remembering how the suburbs of 
some of our large towns, such as Manchester, 
Leeds, &c., are already occupied either by large 
factories or the higher class of dwellings, we con- 
ceive that in many cases the measure will become 
practically inoperative simply because of the impos- 
sibility of getting land within reasonable distance. 
It is just such an analogous difficulty which operates 
in the case of adopting irrigation for the disposal of 
sewage. If, however, ground be obtained, it will 
be the duty of the local authority not simply to 
purchase it, but also to the scheme into 
execution. Most of the discussion on Clause 7 hung 
on the question as to whether public-houses should 
be allowed on the property, but this is a question 
which we shall not enter on. 

Another important clause, the eighth, proposed 
that a notice of eight weeks should be given before 
making any attempt to remove existing houses. 
Eventually the time was extended to thirteen weeks. 
This will enable the operative to have abundant 
time to obtain a fresh residence of his own choice, 
and render unnecessary, to some extent, any official 
provision of new dwellings. ‘The remaining clauses, 
to No. 14 inclusive, are chiefly of a technical cha- 
racter and therefore not of general interest. 

The discussion on the Bill was resumed in com- 
mittee last Monday, commencing with Clause 15, 
which provides the formation of an improvement 
fund for the purpose of the Act, Mr. Ritchie pro- 
posed that the City of London should bear its fair 
proportion of taxation for the improvement of th» 
metropolis, on the ground of the immense number 
of working people which had been turned out of 
the City ,* conversion of their dwellings into 
warehouses, &c. Mr. Cross, in reply, preferred 
leaving the Corporation to do its own work, at its 
own cost. After some further amendments, which 
were negatived, this clause passed ther with the 
remaining clauses of the Bill, Sir S, Waterlow then 
moved an additional clause to the effect that if 
within five years after the removal of any buildings 
for sites of working men’s dwellings the local autho- 
rity should fail to sell or let such land for the pur- 
poses preseribed by the scheme, the confirming 
authority might offer the land to be sold by public 
auction, or by tender, with power to fix a reserve 
price on the special condition that the purchaser 
should erect upon the land such workmen’s dwell- 
ings. Mr. Cross accepted the clause, and the Bill 
passed through the committee together with the 
appended schedule. 

n a subject of such vital importance to the work- 
ing classes we should have expected that they would 
have taken a more personal interest than has yet 
been shown. All action in regard to the Bill out- 
side of the House, has been chiefly taken by local 


boards and vestries alone. It is not too late to mend | garded 


this error on the part of those who will benefit by 
the measure inthe event, or perhaps suffer mean- 
while during its being carried out. From long ex- 
perience of our manufacturing districts we are of 
Opinion that the progress of the proposed improve- 
ments must necessarily be very slow, some of the 
reasons for which we have ly mentioned. Much 
will depend on the operatives themselves, and we 
sincerely hope that whatever defects the measure may 
have, they will co-operate in a. ite improve- 
ments. At the present time artisans’ ings are a 
disgrace to the country, and with all improvements 





F 


hope, however, that the replacement of 
filth and disease by clean and healthy 
realise the full intention of the measure, and th 
raise our working classes as well in the moral as 
the physical scale of existence. 

As above stated, we published on 324 
analysis of the Public Health Bill. ihe 
reading was moved last Monday by Mr. Sclater- 
Booth. Dr. Lyon Playfair, after entering into the 
general history of sanitary legislation since he was 
one of the Royal Commissioners under the Public 
Health Act, in 1846, admitted that the work of con- 
solidation, &c., had been well done, but considered 
that on looking at the amendments they were too 
inadequate to effect a settlement of the question, 
The bulk of the Bill dealt with local government, a 
subject that would be legislated on next year. The 
provisions in reference to the sewage were incom- 
plete, and must remain so unless dealt with in the 
proposed Bill to prevent the pollution of rivers 
which had not yet Conn introduced into the House. 
He complained of not dealing with the question of 
the water supply, and showed the difficulty of de. 
fining, /egally,{a nuisance—subjects to which we di- 
rected full attention, in similar terms to those used 
by Dr. Playfair, in our issue above referred to. 
He saw little prospect of the {Bill being passed 
in its present condition during the session, and 
suggested that such portions (Part III.) as re- 
lated to sanitary provisions, sewage, water sup- 
Bly. &c., should be deferred to next session. He 

id not consider the Bill as in any measure re- 
deeming the pledge made by the Prime Minister 
in reference to sanitary legislation. Mr. Sclater- 
Booth in reply admitted that authorities throughout 
the kingdom to whom the Bill had been sent, had 
made innumerable suggestions. But the object 
Government had was to consolidate the law so that 
it might become practical in its operation and in- 
telligible in its provisions. Mr. Stansfeld con- 
sidered the Bill as “an accurate and reputable 
piece of work,” and urged its second reading, which 
was unanimously to. 


GUNS AND SHIPS. 

We have been, we must confess, very much 
astonished by a leading article under the above 
heading in last week's impression of our {con- 
temporary The Engineer. After criticising Cap- 
tain Price's questions in Parliament regarding 
ordnance, the ingenious writer proceeds in a most 
alarming strain to expatiate on the terrible fact, 
which by the way seems quite to strike him as a 
new idea, that we are at present constructing at 
Woolwich an 8]-ton gu. We had imagined that 

y the 
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this had been known world for more than a 
year, but we did not pretend to the knowledge of our 
contemporary, who after having taken great pains 
to prove that “‘we must have heavily-armed ships 
able to carry and fight 8l-ton guas in very rough 
water, if not in mid-ocean, and however imperfect 
our Navy may be in other resi so long as we 
such ships as these the crowning catas- 
trophe will be averted,” goes on to say, “ We 
happen to know at this moment naval architects 
have arrivedat no definite conclusions on the subject. 
An 8]-ton gun is rapidly progressing towards com- 
pletion, but up to this moment no design for a 
vessel to carry 8]-ton guns has been proposed, 
and no one knows how to armour or otherwise 
protect a ship to be attacked by these enormous 
weapons. Naval architects have apparently stood 
hast at the magnitude of the forces with which 
they are called upon to deal, or have re- 
the possibility of constructing the gun 
with doubt or absolute incredulity. Any mem 
who will stand up in the House and ask what we 
are going to do with the 8l-ton gun when we 
have got it; whether the Admiralty suppose they 
can or cannot build a ship able to float and use 
the weapon ; and whether the Government con- 
template the necessity of building ships which may 
be attacked by 8l-ton guns with ve im- 
punity, will do excellent service, for however un- 
will be directed to the subject, good will no 
doubt result.” 





suppose our contemporary must have still later in- 
formation than we possess, since he so positively 
affirms that he happens to know that no design for a 
vessel to carry 81-ton guns has been even proposed. 
We have no doubt that with his intimate knowledge 
of naval affairs that he has undeniable authority 
that the Inflexible has neither been built for the ex- 
press purpose of ing these guns, nor will be 
able to do so, but we should be glad to know why he 
treats Mr. Barnaby’s paper last year on “ Armoured 
and Unarmoured Ships of War,” with such con- 
temptuous silence, al publishing it him- 
self does not credit the assertion contained therein 
that the Inflexible is designed to carry guns of 
about 80 tons, or if necessary, twice that weight. 
We trust that our contemporary will be able 
to explain satisfactorily these extraordi state - 
ments, not so much for our own sake, as for that 
of the members of Parliament to whom he has 
2 considerately suggested questions to put to the 
ouse. 





ial THE _, QUESTION. 

¢@ present and two preceding volumes we 
have given, as o ity ‘otered, statistics and 
various facts to the supply of gas for the 
City and M districts of London. It 
will be remembered by our readers that conse- 
quent on the high price of coal and iron, the value 
of labour, and the strike of operatives, the 
two leading Metropolitan Gas Companies—viz., the 
Chartered and Imperial — obtained a decision in 
their favour from Gas Referees of the Board of 
Trade to raise the price of gas from 3s. 9d. per 
1000 cubic feet to 5s. for the year 1874. The City 
and Metropolitan Board authorities strongly op- 
posed this, showing that with “due care and ma- 
nagement” in the manufacture, ification, and 
distribution of the gas, a t commercial 
method of purchasing coals in anticipation of a 
falling market early in 1874, with minor reasons that 
need not here be stated, there existed no valid reason 
— re eb ae of price should be granted. 

he feeling of opposition gained great ground with 
the public, and, at last, forced the Consaantien and 
Metropolitan Board to t Bills to Parliament 
in the present session, offering the threefold alter- 
natives, viz. : first, of purchasing the ~~ gas 
companies’ interests, plant, &c. ; second, of afford- 
ing an independent supply of gas; and, third, of 
getting such regulations which, while not unjustly 
pressing on the interests of the existing companies, 
should, at all events, protect those of their cus- 
tomers. To save s in detailing further points, 
we refer to our article of the 12th of March last, at 
page 210 in the present,volume, and to various others 
that preceded it in our columns for the last twelve 
months or more. 

At a meeting of the Metropolitan Board of 
Works, held last Friday, the Parliamentary Com- 
mittee presented a relating to the accounts 
of the Chartered Gas Company, the largest of all 
supplying the metropolis. it was this company 
pa vagy mg pean a. Sg A: oo eoneene 
price for 1874, partly on general grounds 

stated, and also on reasons that 
rently might affect its dividends. It is one of the 
three whose dividend is guaranteed by Act of Par- 
liament to be kept up to 10 per cent., beside a 
yearly contribution to an “ insurance 
expense of its customers, Consequent on the in- 
creased of 5s. instead of the normal one of 3s. 9d. 
on its charter was it appears that 
1874 the actual receipts of company 
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their own estimate by 75,425/. Their estimate only 
gave a su) increase of revenue for the year of 
4,255/, while it actually was 79,680/. The commis- 
sioners or referees, appointed by the Board of 
‘Trade, who ‘sanctioned the increase of price, esti- 
mated the probable sarplus of the company for the 

ear at 26,610/, while the actual surplus beyond that 
on been 48,8154. Consequently total prodace 
has exceeded all the company required to pay its 
dividend of 10 per cent., and legal contribution to 
the insurance fund, by 48,180/. 

These curious facts and variations of the estimates 
of all the authorities engaged on the subject early 
in 1874 are easily accounted for. In the first place, 
as might have been anticipated, the | apa of coal 
fell enormously ; equally so did that of iron, as our 
weekly ‘* Notes” willshow. In the next place, as 
might have been expected, the consumption of gas 
rose not at the rate of a trifle over two per cent. as set 
down by the company, but exceeded five per cent. 
The cost of purification, which was an element of dis- 
cussion, was also diminished. ‘The price of gas sold 
raised an amount equal to nearly §0,000/. above that 
required to pay the legal dividend of 180,000/. on the 
ordinary share capital for 1874, and, consequently, 
after payment of 31,500/, to the insurance fund of 
last year, there will be a balance of 48,180/ to 
carry over to the dividend account on that capital 
for the present year. In other words, by means of 
the excess of price in 1874, the Chartered Com- 
pany have earned one-fourth of their dividend of 
the present year—that is, 24 per cent. out of the 
10 per cent. guaranteed dividend on their ordinary 
share capital. 

Such are a few of the salient points of the Char- 
tered Company's accounts for last year, and to use 
an ordinary phrase, they have appeared in the nick 
of time, considering the battle which will shortly 
be fought in the Commons on the gas question. 
The whole circumstance justifies what we have 
already stated, that the metropolitan gas companies 
have no right to be treated in a manner different to 
any other public or private trading company. The 
monopoly in the shape of a guaranteed dividend of 
10 per cent, on the ordinary share capital, whilst 
justified by law, is not countenanced by either the 
custom or morality of ordinary commercial transac- 
tions. What would be said to a railway company 
asking powers of a committee for getting a cer- 
tain guaranteed dividend, and what would be the 
result of an attempt to get a 10 per cent. divi- 
dend out of the users of the line? In all trading 
matters the profit legitimately eet on supply 
and demand; but, as will be seen by the foregoing 
figures, our great gas companies insist on very 
different conditions. If some people will not have 
gas, those that must have it must pay for those who 
abstain from its use. Hence we have the old maxim 
reversed, for partial good (to the gas companies) 
becomes universal evil (to the public). 

It is scarcely necessary to urge any special de- 
tails that should be adopted or por a fe 4 by the 
Gas Regulation Bill before Parliament, as that wil 
be shortly discussed. ‘The general principle of free 
trade must be enforced, while the monopoly, which 
practically and perhaps legally, cannot be abolished, 
must be controlled. As a rule it is better to govern 
than to act, and on this principle the City Cor- 
poration and the Metropolitan Board of Works, 
with their eyes open to the facts of the case, will 
greatly want in common sense and business tact if 
they do not obtain such powers as will practically 
settle the gas question of the metropolis for many 
years to come. 








THE LATE MR. JOHN DOWNIE. 

ly is with regret that we record the death of Mr. John 
Downie, of Glasgow, a gentleman who was well known in con- 
nexion with the dynamite industry, of which indeed he may 
be said to have been the founder inthis country. His death 
occurred on Tuesday week, at Crookbaven, in the extreme 
south-west of Ireland, and was due to an accident from an ex- 
plosion which occurred at that place on the Sth of March, 
nearly five weeks previous. A steamer owned by the British 
Dynamite Company had put into that port in consequence of 
having experienced some very stormy weather in passing 
from the English coast, where she had been delivering several 
consignments of dynamite for the district store magazines, to 
the west coast of ireland, where she was about to discharge 
the remainder of her cargo. There was very violent weather 
ot sea towards the end of February, and the vessel in question 
was caught in it, the result being that a large quantity of 
sea-water was shipped, which in part found its way into 
the cases of dynamite cartridges in the hold. The dyna- 
mite was thus gee den eae and it was sot deemed pru- 
dent te store it in that condition in any of the company’s 


magazines. Forthwith Mr. Downie betook himself to 
Crookbaven, so that he might personally judge of what 
should be done under the peculiar circumstances. He 
resolved to have the injured material brought eshore and 
burned upon the beach, and himself superintended the 
operations, While the burning was in progress he observed 
very near to the fire a small mass of frozen nitro-glycerine 
which had exuded from the dynamite cartridges through 
the action of the sea-water, and he immediately made an 
effort to remove it from the influence of the heat. But the 
act resulted fatally, for before he had got it safely removed 
it exploded with such extraordinary violence that he was 
carried bodily into the sea to a distance of some 15 ft. or 
20 ft. 

The deceased gentlemen was very prominently identified 
with the dynamite industry during the last four or five 
years, and during that time his energies and professional 
abilities were almost exclusively devoted to the interests of 
the British Dynamite Company; but for many years he 
was regarded as one of the leading members of the profes- 
sion of mechanical engineers in Glasgow. He served his 
apprenticeship with the well-known engineering and mill- 
wright firm of Randolph, Elliott, and Cv. (the predecessors 
of the present firm of John Elder and Co,), and afterwards 
spent some time at Greenock, in the service of Messrs. 
Caird and Co., as well as in London and at the Woolwich 
Arsenal. He returned to Glasgow to become the manager 


of the London Vulcan [ron Works, then established at Port | p 


Dundas by a firm of Glasgow capitalists; and from that 


establishment he went to Maryhill, one of the suburbs of 


Glasgow, where he commenced business on his own account 
at the Kelvin Iron Works, and in 1853 or 1854, he took 
possession of a very large engineering and ironfounding 
establishment. 

Mr. Downie continued at the North Woodside Works 
for some years, until they failed commercially, and he then 
became manager-in-chief of the Phenix Iron Works, 
Glasgow, an engineering and ironfounding establishment 
which was carried on in the name of Thomas Edington 
and Sons for the greater portion of the present century. 

About 1866 Mr. Downie quitted the Phenix Iron Works, 
and went into business as a consulting eogineer, but latterly 
he devoted himself almost exclusively to the British Dyna- 
mite Company, a connexion which terminated so fatally 
to himself. Mr. Downie was a member of the Institution 
of Engineers in Scotland, and to this body he communicated 
the following papers: “On Renewing the Substructures of 
Railway Bridges and Viaducts without stepping the Traffic,” 
“On Low's Machinery, as applied to working in Rock or 
Minerals, in Tunnelling, Driving Adits, Perpendicular and 
Inclined Shafts for Mines; working against Face and 
Surface of Quarries; open Rock Cuttings for Railways, or 
other such purposes; to Coal Cutting, and to Mining Oper- 
ations generally.” 





BREECHLOADING ORDNANCE. 
To rus Eprron or Exeryecaine. 

Srz,—Captain Nolan did a commendabie and patriotic act 
when, in his speech in Parliament on the evening of the 5th 
inst., he endeayoured to reopen the too long slumberin, 
question of Breechloading versus Muzzle-loading Guns, an 
if he has the pluck—and no doubt he has—-to persevere in 
this endeavour until he has compelled a thorough reinvesti- 
gation of this all-important subject, he will have deserved 
well of his country. 

Your contemporary, The Engineer of the 9th inst., con- 
tains a leader on ‘ Breechloading Ordnance,” the spirit of 
which, in my opinion, is not such as should inspire the 
utterances of a leading technical and scientific journal. This 
subject is one of such paramount importance at this time to 
the country that all p 1 iderations should be ignored, 
and @ purely impartial desire evinced to arrive at the 

dest possib! Lusi for the benefit of the service. 
The article in question is, however, one which might more 
properly have emanated from one whose prejudice or peeu- 
niary interest was to be subserved thereby. 

Captain Nolan very justly states that England should 
have breechloading ordnance because all the leading Con- 
tinental powers have thew, and it is simply begging the 
question to to meet this argument by stating that, 
“It would = prudent to say that if other nations 
adhered to three-deckers and carronades we ought 
to build no ironclads or 14-ton guns.” 

There is evidently a vast difference between following the 
example of those nations which have done a wise thing, such 
as adopting ing guns ; or of such as were capable 
of doing so absurd a thing as ing to wooden three- 








deckers, &c., which, by the way, none of them have done, and | i 
it i#, therefore, not fairly a supposable case. It is quite well | i 


known that the Continental powers have not adopted breech- 
loaders off-hand and unadvisedly, but only after years of 
careful study, attended by elaborate and exhaustive ‘rials 
thereof in competition with the best muzzle-loaders, including 
the Armstrong and Whitworth guns. 

The many ad of breechloading are now so mani- 


feat, even to the uninitiated, and have become so thoroughly | i 


established by years of experience, not only on the trial 
suataeel, bat Uadiorenbesl ation hepa tho German 
war, that one cannot but be amazed at the persistence with 
pare tes mph gene to be enlightened on the subject by 
eo with the latest improvements in this direction. 
I 1 am correct in stating that tbe English Govern- 
ment has never made trials with a brecchioader as now con- 
struoted on the Continent ; those trials made some consider- 
Bah acme el Pgs, Me ne 



















cisely the same breechloading mechanism, known, I believ: 
as the “* Broadwell system” and “ ane 4 Italy has 
a ne- 


pee na oor pg ps France and Ana — re- 
cently to t same ussia, Prussia, 
and onl Balog emir 

wre as diameter — of bore, ap me aan 
weight of p powder charge, Austria 
wocls ents the thes eriais whlch hove bosmenmetins 
in in deeide whether cast steel or “ Stahl- 


cast-iron gun would fatally weaken it longitudinally, and 
therefore the erred to use the short sectional screw plug 
in the rear of the bore. 


_ France and Austria have by no means sought breechload- 
ing as applied to field guns, but it has forced itself upon them 
by virtue of its ng Bremen oy per ok — have held out 
, ox only England, in favour of muzzle-loading, 
talot cab incedthnebiamiaedee to resist the stern 
logie of facts which has decreed the death of muzzle-loading, 
of whatever sort, beyond the hope of resurrection. All great 
reforms have had to fight their way up to complete success 
against a host of adversaries, such as ignorance, prejudice, 
vested interests, official conservatism, &c., but they always 
triumph nevertheless. 

The article on “ Heavy Artillery,” published in issue 
of April 9, says “If it can be proved that b: oaders as 
now devised are better and more reliable than any we ever 
constructed, then a good case will be made out for reinvesti- 
gating the question within our own shores.” I maintain 
that this is the easiest possible thing to do, and to do it most 
effectually it Spey Saree 4 A to cite the well-known history of 
b ing as developed in the trials with them by Conti- 
nenta! —— and the action taken as a result of those 
trials. The data for this is open to’ the inspection of all who 
honestly seek light on the subject, but it is obviously not 
within the scope of a communication like this to go into a 
detailed history of the subject. But 4: I ask why it should 
be necessary to prove the advantages of breechloading to the 
satisfaction of ite wilfully blind opponents? why should the 
English military authorities expect those, whose duty it is 
not, to prove to them that the “ breechloaders as now devised 
are better and more reliable than any they ever constructed ? 
It is, 1 believe, only their duty to be unceasingly active in 
endea ing to discover this, or the contrary, for them- 
making exhaustive trials with such breechloaders. 
ineer asserts that the practicability of constructing 
good and reliable breechloaders of large calibre still remains 
to be ; the expression of this opinion fortunately does 
Setatier the Sate. of ie entnctab. sete Sates the writer to 
be uainted with them. The heavy breechloaders of 
Russia, russia, and France have, all things considered, 
proved themselves to be more durable, and better in every 
best ish muzzie-loaders, not however 


selves, 


because the guns 
structed, but purel 
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mistake in having prematurely abandoned the subject; that 
is to say, while she hae been rushing headlong from one 
extreme to the other of this oe, aie un- pro- 
ceeding I admit—other nations have quietly and —— 
continued their gts we of and — with various 
improvements in breec apr g rps veloped themselves, 
and as a legitimate result of ‘wise and judicious course 
they are now rewarded by the possession of the best artillery 
in the world at a minimum of in its acquisition. 

The statement made Csptein Nolan the chase of 
the muzale-loader is quickly destroyed by erosion is admitted 
to be wey the writer in The Hugineer, but he then goes 
much out of his way to seek nd for criticism by denyin 
that this erosion takes place in guns of ively 
calibre, a fact too well known to need s and then says 
that Captain Nolan did not take the trouble to be particular. 
I presume that Captain Nolan assumed that those to whom 
he was 6 ing, or rather the officials for whose benefit he 
was speaking, were as well acquainted as himself with the 
fact that this particular objection to muzzle-loading does not 
apply, in any considerable ex'ent, to light guns; and did not, 
therefore, feel called upon to particularise. That erosion 
does indisputably take place to such an extent i 
the heavy service gune is a fact, even if there were not others 
of such im ce as of itself alone to justify the 
of breech over muzzle loading in principle. 

The Engineer correctly states that erosion is caused by the 
escape of the powder gas past the shot, and that this escape 
of gas does not take place in breechloaders because the shot 
is provided with an efficient gas-check, which is equally 
true. The writer then goes on to state, ‘it has yet to be 
proved that gas-checks cannot be fitted to muzzle-loaders.” 
It would, I think, have been more correct to have said that 
it has yet to be proved that ¢ can be; and he fails to 
mention the fact that all the skill and ingenuity of the ex- 
perienced and eminently able gentlemen connected with the 
gun factories in Woolwich have not yet succeeded in de- 
vising such a gas-check of a ge wey By oven 

The ee of Captain Nolan the men serving a 
breechloader are much safer than those serving a muzz 
loader, is thoroughly sound, and of far more importance 
than the writer in The Hngineer would have us to believe. 
The value of thie fact was illustrated in a remarkable man- 
ner during the engegement between the Austrian and Italian 
fleets, known as the battle of Lissa. At that time part of the 
Austrian ships were armed with muzzle-loading Armstrongs 
and part with breechloading Krupp guns, the officers 
were pretty equally divided in their opinions as to the rela- 
tive merits of the two systems, but the ex of that 
engagement, and especially the incident I am about to 
relate, decided that question in the most convincing and 
practical manner in favour of breechloading. After the 
engagement one of the muzzie-loaders was discovered with 
ite projectile run only about half way home, and had it been 
fired in this condition, the gun must inevitably have ex- 
ploded, killing all in the battery, and possibly seriously 
injuring the ship. 

Such an accident could er oe happen to a breech- 
loader, as all who are acquainted with the subject will readily 
understand. The officers in command of the muzzle-loading 
batteries generally acknowledged that it was often times 
difficult to keep the men up to their work in serving the 
guns because of the firing of sh ooters into the 
and this was doubtless the cause of the projectile being left 
midway in the bore. This interesting incident was related 
to me by the late Admiral Tegetthoff, who commanded the 
Austrian fleet on that occasion, and is therefore not open to 
a doubt; it has also been published, I believe, in a work by 
an Austrian officer, the title of which has now escaped my 
memory. Another serious objection to muzzle-loading is 
that in the excitement of action the projectile is sometimes 
entered first and the powder-bag afterwards, or perhaps not 
at all; and in such ase it ie sbelons that the gun will be 
rendered unserviceable until the projectile has been with- 
drawn, a labour of much difficulty, 

The decided superiority of the breechloader in respect of 
facility of manipulation, safety to those serving it, range 
and accuracy, durability of the bore at least, if not also of the 
whole structure of the gun, and general efficiency of the work 
done, is so susceptible of demonstration by comparatively 
inexpensive trials, that 1 am surprised a doubt should exist 
at this time regarding it. 

If breechloading be, as I firmly believe it is, the best and 
only true peinsiols of construction, then further delay on 
the part of England in adopting it must be fraught with 
danger, and in view of the continued construction of 
muzzle-loaders, also with enormous unnecessary expense to 
the country. 

The time has arrived for a thorough and impartial rein- 
vestigation of this leading question, and our military au- 
thorities will assume a serious and unnecessary responsibility 
by neglecting longer to do so. 

I remain, Sir, very truly yours, 
Inpia. 


_ 





THE PATENT LAWS. 
To rus Eprror or EnGingerine. 

Str,—I have read with much interest and pleasure your able 
article of the 16th instant on the “Patent Bill. With the 
spirit of that article I cordially a ; but there are one or two 
points upon which | should Lik to offer a few observations. 
In limine, 1 may say that I am one of those who look upon 
the maintenance of a liberal Patent Law as absolutely essen- 
tial to our industrial pre-eminence; and, perhaps, it may not 
be out of place to add, in view of the assertions that have 
been made by a certain abolitionist as to who are the sup- 
porters of the Patent Laws, that I have never either taken 
out @ patent nor held any share in one, much less have I 
practised either as a patent agent or a patent lawyer. The 
opinion I here express is entirely disinterested, based upon 
many years’ observation of the improvements made in several 
branches of ee ee connected with marine 
aa t of which, but for the existence of 

atent Laws, the country might have been deprived. 










ENGINEERING. 347. 
With res to the proposed examination you 
point out as hereafter to be 


ade mip obi 
why Tetroduce it ? 
an examination is 










clear! i 
they may called, it is really quite immaterial to the publie 
whether the subject matter claimed be valuable or not ; 
valuable it will be of public utility, 
royalty paid for it; if useless no one 
ventor himself, who may properly be left to bear the respon- 
sibility of his own actions in relation ped a oe! aw vn 
everybody else is allowed to do in the case of 
property. It is a well-known and fact that many 
patents for seemingly old or frivolous inventions have 
to be of great public benefit by making it worth the owner's 
while to demonstrate the of the things and 
thereby open up new channels of and com- 
mercial activity. In proof of this I need only point to Nas- 
myth’s Steam Hammer, Munta’s Metal, the Zeetrope or Wheel 
of Life, Norton’s Tube Well, Betts’s Capsules, Weston’s 
Differential Pulley Block, and other well-known 
indicated by you some two and a half years back under 
head of “ Anticipated Inventions.” To these might 
be added as inventions open to some question from a y 
legal point of view, Neilson’s Hot Blast, Crane’s patent for 
combining the Hot Blast with the use of Anthracite Coal in 
the Manufacture of Iron, the patent for the 
fabric called “Macintosh” and others, the public benefits 
arising from which it would be a to point out. 

In view of all the facts it is to hoped that in any Bill 
that may become law it will be provided that there shall be 
an examination as to novelty, conducted as you suggest in a 
friendly instead of a hostile spirit, which give the in- 
ventor the benefit of the accumulated knowledge of the de- 
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ford will gi 
be, it is hoped that it will be loyally accepted by 
The Cleveland Ironstone Miners.—There is a great deal 
f di ion expressed in respecting the 
of Mr. aE Ses ee reduced the miners’ 2d. 
per ton. + is most unfair of the man so raise all Kinde 
points and discuss the wages question after the arbitrator hes 
pin ewe Nines ayh ong 

ve t at » where every oppor- 
tunity was given them Mr. Kettle, and all indeed in- 
tarushed to Che arbitentions 
Engineering and Shipbuilding.—Both these branches of 
industry are actively en, Since our last 
ieee bose ohscenh Incas oa ips on 
All the shipyards and 
Tyne, Wear, and Tees are ly to be kept in active employ- 
ment for many months to come. 


NOTES FROM THE SOUTH-WEST. 
National Amalgamated Ironworkers’ Association.—The 
council of this association, in the for their next con- 
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Yours faithfully, 
J Wootrey. 
15, Duke-street, Adelphi, April 19, 1875. 








ALEXANDRA DOCKS, NEWPORT, MON. 
To Tus Epiror oy ExGinesrine. 

Sim,—In your journal of last week I find a ey by re- 
lating to the above docks, to the effect that they have cost 
about 500,000/. 

The lands required were granted to the company by the 
late Lord Tredegar, and the cost of the dock works up to the | i 
day of their being opened for traffic is 290,000/., and for the , 
railways in connexion with the Great Western and Mon- | year, there has also been a 
mouthshire 64,000/., or a total expenditure on works of | members of the Ironworkers’ jety. The defections from 
the ranks of the association have i 


354,000L 
I am, Sir, yours faithfally, Shropshire, and Staffordshire to 


James Apgnyeruy, Engineer-in-Chief. | all comparison with past years. The council appeal to the men 
4, Delahay-street, Westminster, London, April 22, 1875. | to reunite themselves with the Union, for the better protection 
of their interests in the future. 
THE BINNACLE INDICATOR. North Wales Miners.—On Saturday, at a meeting of North 
To rus Eprror or ExeineeRine. 


Wales miners’ del a resolution in favour of the formation 
Sim,—My attention has been drawn to « paragraph in | of # board of arbitration was passed. 
EsGrsgenine of last week, April 1 stating that applica. 





tion for a patent for an instrument an 8 manager of the de- 
has been made, and that certain of a h | partment of the Tredegar Company, The sad event oo- 
curred on Saturda: , the deceased having falleu from a 


Sy epe : : West Mostyn Colliery.—Operations at this colliery are 

afterthought which interfered with the odograph. ; - - 

This 6 co crm. 1 have te oie, that the part of my stated to be making satisfactory progress. Difficulties appre- 
aper complained of is an exact description of a model 

PT exhibi and minutely described to the Society of Naval 
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SCHMITZ’S REVOLVING 
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Fig. 1. 


We are indebted to our contemporary the Revue Jn- 
dustrielle for the accompanying illustration of Schmitz's 
firebars, recently introduced into France with good 
results. As will be seen it consists simply of a series of 
straight tubes, placed either singly or coupled together, 
and pierced with openings of a suitable form. Means are 
provided by which these tubular bars can be caused to 
revolve. It will be seen that the tubes rest upon transverse 
bearers also cylindrical and hollow, and longitudinally 
they are supported by a cast-iron plate fixed under the 
furnace-door, and formed with a projection upon which 
the tubes take their bearing, either by a groove as in the first 
and third types, Figs. 3 and 5, or against a ring as in the 
second type shown in Fig. 4. The bars are turned by means 
of a key that is introduced into the end of the bar, which is 
fitted with a ferrule having a six-sided aperture as shown. 

The first application of this system was made to a 12 
horse power boiler, in which the steam was maintained by 
means of coke dust and slack, containing 25 per cent. of 
cinders. This boiler belongs to the Parisian Gas Company, 
which has a deserved reputation for investigating new and 
promising inventions. The success of their first experiments 
was so great that now some hundreds of these bars are 
employed by the gas company, so that the arrangement 
has passed from the phase of experiment into that of 
actual and large practice. 

It is claimed that by the use of the Schmitz bars, the 
work of firing is rendered much less difficult, while a thick 
fire (from 8 in. to 10 in.) can be maintained economically. 
The draught is regulated for a given consumption of fuel, 
and the front of the ash-pit may be closed, because suffi- 
cient air can be admitted through the open ends of the 
tubes. The inside of these tubes is always visible to the 
fireman, who can at once see when any of the openings are 
choked. When this takes place he is enabled, by partially 
turning the tube, to present a new surface to the fire, while 
he is easily able to clear those passages which have been 
closed. In turning the tubes the ashes and other débris are 
precipitated into the ash-pit, and as shown in the second 
and third types, Figs. 4, 5, the bars are furnished with a 
spiral projection to assist in breaking up clinkers, &c. 

The following are the results of this trial: 








—. Ordinary Schmitz's 
Furnace. Bars. 
wr 7 Ib. 
ater evaporated per pound of coal, 4.678 5.563 
Water evepessted per hour 
TZ foot of heating surface .. 1.321 1.322 
burnt per hour per square foot 
ed ws oe eve oe 6.79 5.70 
it per hour per square foot 
of heating surface ons exe .283 238 
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From trials made with a boiler on the Passy Gas Works, 
an economy of 26 per cent. was claimed for the apparatus, 
while the fuel employed was of such a nature that it could 
scarcely have been employed in an ordinary furnace. 





TsSLEGRAPHY 18 THE Fam East.—An interruption oecurred | 
in September, 1874, upon the China section of the Eastern Ex. | 
tension, Australasia, and China Telegraph Company’s cable, | 
about 13 miles from Hong Kong, in consequence of the | 
fouling of a ship's anchor during a typhoon which prevailed. 
Owing to the severity of the weather, a favourable u- 
nity did not present itself for effecting repairs, and a y of 
a month accordingly ensued. The only other serious inter- 
ed in 1874 occurred on the Batavian 





from the shore; and the cable was not re- 
for three weeks, the actual interruption of the traffic 
for only two days. 


Asticipatsp Invent.oxs.—In a recent number of the 
Athenaeum we find the following remarks, which occur in 
the course of a review of Captain Owen’s book on “Com- 

un« Guns, Many-barrelied Rifle Batteries, Machine Guns, 

itrailleurs.” The reviewer says: “ It is « trite saying that 
history repeats itself, but it isa remarkably true one as re- 
gards inventions. From time to time b 
that be bas made an im t discovery, which the popular 
voice, after a little doubt and hesitation, pronounces to be 
one of the glories of the age. A little later the ere | 
steps in, and declares the pretended discovery to be, after all, 
a mere revival of an invention made centuries ago, and since 
forgotten. There is, however, this to be said for the second 
inventors—for practically they are inventors—that the io- 
vention is generally revived in a more useful and perfect 
form than that which it originally assumed. This is pre- 
cisely what happened with the mitrailleur and its congeners.” 
These observations embody a thoroughly sound common- 
sense view of the question, and by substituting the word 
“examiner” for “ antiquary” we have a — true picture of 
what does occur in America and Prussia, what will occur 





here if the examination as to novelty be not expunged from 
the Lord Chancellor's Patent Bill. a 
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CONSTRUCTED BY THE MASCHINEN-FABRIK UND EISENGIESSERREI, DARMSTADT. 
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TANK LOCOMOTIVE. 
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_ WE annex engravings of a type of small tank locomo- 
tive for the 4 ft. 8} in. gange, constructed by the Maschinen- 
fabrik und Eisengiesserrei, Darmstadt. As will be seen from 
our engravings the engine illustrated is carried on four coupled 
wheels, while the frames are arranged so as to form the 
sides of the water tank, which thus extends the whole width 
between the frames under the boiler on Krauss’s system. The 
fuel is carried in a bunker at the back of the footplate, the 
back of this bunker being curved so as to ‘‘ fall under,” a 
form which mars the appearance of the engine, but which 
enables the total length over buffers to be slightly reduced. 

All the space between the frames being occupied by the 
tanks, the valve motion—which is of the Allan straight 
link type—is of course arranged outside. The wheels are 
steel disc wheels, made by the Bochum Company; the 
trailing wheels are fitted with a brake. Inthe workmanship | 
of these engines there is no attempt at a high finish ; but we | 
understand that the type is one which is much liked, and 
is found to do good work. An engine of this type is rated | 
by its makers as being capable of hauling a load of 400 tons 
on a level at a rate of 15 kilometres, or 9.3 miles per hour, 
or of taking a load of 120 tons up 1 in 100. The principal 
dimensions are subjoined : 


J 
| 
ft. in. 
| 


Diameter of cylinder aed ° sis 0 118 
Stroke ... ii a ied j we Be 
Diameter of wheels ... ie 3 3 
Wheel base ... ve a nal 6 6 | 
Height of centre of boiler above rail 5 6f 









Michigan Southern Railroad Com recently placarded | 
B ihe ‘oledo would 


be reduced to 6 dels., with a 
| points in Michi i 


ie 


lantic railroad management ; 


are too often recklessly and ruthlessly sacrificed. 

















G6. « 
aa ah 117.6 lb. per eq. in. 
Contents of coal bunker ... 5 ewt. 
e tan os ove 440 gallons 
Weight of engine empty ... 
in working 


ft. in. 
insi TRIALS OF ROTARY ENGINES. 

Width a och mainte ; at | "Wa give below extracts from a made by Mr. John 
Height |, ; atic: tied hd gale a 7. Heatans, tho Superintendent of Ma inery at the Fair of 
= - | American tute, on trial t . * 
—— of —_ men “2 - © 1.97 out in November last, and recorded in our columns. 

Length Ra between tube plates 8 6 We publish some comments on report on page 337. 

Heating Surface : —_—_— 
Firebox ooo: am 84.9 4q. ft. | Extracts of the Report on a Test Rotary Engines made 
ide) t the Fai: the American , November, 1874. 

_——ee ca 1 =~ ~, . To pont UDG@ES OF emp ya Vo one I. # 
|  Gentlemen,—In accordance letter of instruction 

virenée es hie up + tape | your chairman, Professor R. H. Thurston, November 

Pressure of steam | 7th, 1874, Ihave carefully tested as below described the rotary 
j 


di- 
” ” | 


order 





engines, and 
A TransaTiastic Rartzoap Wan.—The Lake Shore and in each case. 





ffalo with an announcement that the fare to 





ding reduction to all | 

This was a reduction of something like | 
per cent. upon the ious fares. The Grand 

Great Western, the Canada Southern Railway Com- 

ies had perforce SS ae Se 

i to room for reform 
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the vibration of a spring balance or similar appliance, without 
resorting to the Tash pot generally used with the latter. 
The weight of steam used was measured as follows: 

The exhaust pipe was led into an iron tank, the pipe ter- 
minating in a cross, closed at the ends and perforated with 
150 holes 4 in. in diameter, the cross being placed at about 
1 ft. from the bottom of the tank. The tank was circular, 6 ft. 
high and 4 ft. in diameter, and was fitted with a on the 
bottom, which was perforated with a number of 14 in. holes. 
The tank was constructed for a test of the circulating = 
of the United States steamer Tennessee, and was x 
loaned to the Institute by Chief Engineer William W. W. 
Wood, U.S.N., Chief of Bureau of Steam Engineering of the 
Navy Department. 


oe teen ee 


- « 
Oe Pe 


ii In order to incur as small an expense for water as possible, 

: i the ageregate area of discharge orifice was made as small as | 
Zio was found compatible with the maintenance of a sufficiently 
is low temperature of discharge water, and this was found to 
ta be, under a head of 70 in.=to one hole } in. in diameter ; all 


the I}in. holes in the bottom of the tank but one were, 
therefore, plugged, and this one fitted with a tube 2 in. long 
and } in. inside diameter. Throughout the trials the head of 
water was maintained at 70 in., and the single orifice of } in. 
was used. 
\ Water from the Croton was let into the tank at about 3 ft. 
: from the top, and an attendant stationed at a valve in the 
pipe to maintain the head constant. 
: A small cock was placed in the Croton pipe, from which 
: water was drawn into a tin vessel to ascertain the tempera- 
' tare of inflow. Below the tank was placed a large barrel, 
into which the water from the tank was discharged. Onone 
side of this barrel, near the bottom, a piece of iron pipe was | 
inserted, from whieh the water was permitted to flow away, 
and at this point the temperature of the discharge water was | 
noted by the immersion of a thermometer in the outflowing 
t 





current. 
It was thought that ibly currents might be established | 

in the tank which vary the temperature of the water | 

at the di orifice of the tank, or that the hot and cold 


Senay mixed by the time it 

in. tube; the was, there- 
to insure thorough mixing of | 
ture a3 would insure correct | 

were made every five minutes 


water would not become 
had made its exit from the 
fore, placed below the 

the water and as uniform tem 





| and loss of heat by 


| tank, and an opening 
| order to completely empty it when required, with the opening 


| from the water in it, it was filled 


Where variations were observed during any five minutes | 
several counts were made, and the mean taken for the 
five minutes’ record. At the conclusion of the five hours’ 
run each engine was put up to the maximum power obtain- 
able with the pressure of steam at the time, and their pro- 
bably maximum (shown hereafter) calculated for the pres- | 
sure had at the highest. The views of exhibitors were com- | 
plied with as to what power the engines should develope as | 
their most economic point, by permitting them to decide the 
speed at which the engines should run, the weight upon the 
scale beam being made always sufficient to reduce the errors 
of observation Aes small an 4 € ible, without 
itating too slow a piston speed for engi 

2 the flow of water en the tank 

iation and evaporation were tested in | 





necessitating 
Alter testing the 


the following manner: 
A barrel was piaced upon a platform scale beneath the 
ing made inside close to the bottom in 


in the bottom closed with a tight plug, and the orifice in the | 
bottom of the tank similarly closed, the tank was filled to 
the height (70 in.) maintained during the trials and steam 
admitted until the water was raised to the desired tempera- 
ture. Ata given signal the plug was removed from the 
bottom of the tank, the cold water and steam being allowed 
to flow into the tank so as to maintain both te ture 





| and head constant, and the time required to fill the barrel | 


noted. j 
Of six trials four required 1 m. 25 sec., one 1m. 24 sec., | 
and one 1 m. 26 sec. to fill the barrel, the close agreement of | 


| which establishes the correctness of the experiment. The | 


barrel was filled three times at a temperature of 103 deg. 
and three Sot ees ight of water was found | 
to be precisely same for each trial for each temperature 
To test the radiation eg toe SZ 
to 
and temperature raised to 153 »3 it 
ath all Sodeareltenonahll tae Soackeaien 
As the temperature of the air did not differ from that of | 
the several days upon which the engines were tested sufli- 
cient to be of account it is here neglected. | 
The following are the data obtained in testing the tank : 
Flow at 103 deg. 
Mean time of discharge eee 
Weight of water discharged ... am 
” ” per hour 


Flow at 148 deg. 

Mean time of di eee tee 
Weight of water discharged ... oe 
- per hour 

Evaporation. 


1} 
s 
: 
dl 


13,002 Ib. 


1 m. 25 sec. 

303.6 Ib. 
” 12,854 |b. 
Radiation and 


deg. 
1st. 20 minutes water cooled from rs) to 
2nd. 150 


” ” ” 
” 
” 


”» 


ity of the tank at 60 deg. 
ange! SPO in testing barrel 

at 
108 deg. and 148 deg. we find that | 


3rd. 
4th. 
5th. 


<< JERS e Se 7m 
‘ TABLE A. 
, “Tops 3 28 es ee Ss |844 aa ; 8 | re = 
g34 | ii | gg | bral | a~3 é aa ai 
Meld pig ih lt ia al |S ie lad iy 
‘ = 6 2 3° | 2 a - sz £24 z i s 
Name ov Evorzsz. 3-5 3 Zs i r 3 a | i _— She 3 | gs os 
| 7 d d i 2 . yg 
g Fz | +P Z Pa a 3 | © g Y a 3 z cal 
il Hi Hid i|hi a |zhi wi a) fa | $23 
| a= - =) } <4 x wm = vin : 
—— | | BY h. 
t t 
Lidgerwood 77.43 195 117.19 | 57 16 41 65} | 70 1 60.39° 106° 74 | 130 84 
Myers - 65.41 106 | 18683 60 6 | 6 % | 7% 1 49° | 186.95° so | 2 | 7 
: -_— a - SS 
TABLE B, 
1. a & 4. 5. 6. 7. 8. 9. 10. iL. 12. 13. 14. 15. 16. 
——_—_—__— ee g- 7 6 | 3 3 sl i 5 ” @oe 
rele bee ee! ee ee 3 gi gh 0: | 4. Gt 
| 22 s | «i i . | 9 g « | ope 
eh 4 5 % Ss or a m 
} z ; 3 2 = 3 2 z 3 g 
Name ov Exacyn, 5 i; ag s i Db 2 i 5 38 ga 
= a | jake f a7) 3 ; i ¥ 3 S|) 358. } rs sae 
i Hi hal aus Bos jgegleve iat) 3a | Gs 
§ HEE | age | gue (83) a3 | 22 | BS gz (45 i s'29/ 32 | 922 
; he w. | wet—t,). H. \wt—)+H. T. ti | Tet. | Ta-tob w. ™ |\iwiti.e E 
i} Lidgerwood ... 5.012 | aaneuced 772,949.01 | 14,8988 | 747,483.81 | 320° | 889.2° | 1209.2°| 1103.20 677 55 135.18 | 8788 7.71) 9.76 looo 
Bt Myers ne ove wns! 9.504 | 32,890.69 j1183,783.66 24,553.35 |1,168,286.01 312° j 896.79 1207.1° 1070.10 1082.49 112.83 | 73.33 1476; 814 —- 
“ with tallow. The heat developed was carried off whenever by the kind ion of Professor Thurston, and copies | the weight of water in tank will be: at 103 deg. 4687.6 |b., 
, found necessary by running a stream of water upon the were made by them at the conclusion of the trial. and at 148 deg. 4661.6 lb. 
inside of the rim of the pulley. Owing to the high rate of revolution of these engines, | At 148 deg. tank lost 2 deg. in 20 minutes, and at 
The pressure exerted by the brake lever at the point of which would probably render uncertain the operation of an 103 deg. it lost 1deg. in 20 minutes, or loss per hour at 
application was d by means of a small Fairbank’s instrument for recording’ the total number of revolutions | 148 deg.=6 deg , and at 103 deg.=3 deg. 
- platform scale, having a range of register proportionate to during one trial, the revolutions were taken by the This will give us thermal units loss per hour at 
the pressure exerted. his method of registering the p es dinary speed indi It was t ht that the fre- | 130 deg. 14,0624. and will give us thermal units lost per 
—from the ex ly smal! motion of the point of application quency of records — so considerable a period would | hour at 148 deg.=27,969.6. 
of the lever—serves to eliminate errors fikely to come from with care give the revolutions without appreciable error. From the above we find that the variation in disc 


from tank for each per hour=3.28 lb. That the 


| variation in weight of water in tank by a change of 1 deg. 


of temperature=.577 lb. And that the variation in radia- 
= and evaporation for 1 deg. per hour in thermal units= 


By means of the last three numbers, the water discharged 
and heat radiated and evaporated per hour from the tank 
may be readily computed. 

Thus for water discharged: 


ee en ms per hour at 103 deg. = 13,002 lb. 
Dimiaution of flow for 1 deg. ... = &28 ,, 
Lidgerwood, 

Temperature of discharge = 106 deg. 

(106—103)x3.28_., = 9.84 

13,002—-9.84 5... oe = 12,992.16 lb. 

Myers, 

Temperature of discharge’ == 136.95 deg. 

(136.95—~103) x 3.28 ... = 111.35 

13,002 —111.85 eee = 12,990.65 Ib. 

For heat radiated and evaporated : 
Thermal units lost per hour at 
103 deg. oe = ewe = 14,062.8 
Thermal units lost per hour for each 
additional degree ove eee 309 
Lidger wood. 

Temperature of dischar = 106 deg. 

(1066-108) x.309 *.. we = 927 

14,062.8+927 ... os es = 14,989.8 units 

Myers. 

Temperature of discharge = 126.95 deg 
136.95—103) x 309 int cee = 10,490.56 
4,062.8-+- 10,490.55 one «+ = 24,553.35 units 

The only proportions of these engines thought necessary 
| here are given below. 
Piston Areas. 
i ove ove 21 aq. in. 
ee ye — ose an a 
Space displacement of piston per revolution : 
Lidgerwood oe des 1434.93 cb. in. 
Myers... eke een 1056.62 ,, 
| To determine the ssenaanio peshomance of the engines: 
Let W =weight of steam im pounds per hour. 
» IT =tem of steam. 
» ¢ ==temperature of discharge of tank. 
» & ==temperature — to tank. 
» it er aad radiated and evaporated from 
» L latent heat of steam at temperature T. 
» © =weight a ee from tank in pounds 
per 6 
» & =effective horse power. 
ia V. aaee used per effective horse power pet 
ur. 
» I =assumed indicated horse power. 
» C =coal per hour per indicated horse power. 
» W.= of steam used per indicated horse power 
» 9 =pounds of water per pound of coal. 
» E =ratio of efficiency as engines between T and ¢ 
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LOG OF TEST OF LIDGERWOOD ROTARY ENGINE, 
November 9th, 1875. 
Unbalanced weight of lever 16 Ib. 


LOG OF TEST OF MYERS ROTARY ENGINE. 
November 17th, 1874. 
Unbalanced weight of lever 6 Ib. 
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ee ge +. 4 | | | 
ig |efis} ol ¢ 
isi at ise a |soitg¢g 
bd & ae (3 ~ | £ 
$ tt 4 4% a | FA 5 
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= | <= il » o 
\Esli fg a Sis {<| a 4 - 
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Mean difference of temperature 55,604 deg. 
Maximum test 100 Ib. on scale 130 revolutions. 
Then 
W (T-t4+L)=w (¢-t) +H. (1) 
w— (t—t,)+ H (2) 
T~—t+L 
w=” (¢—t,) 4 H (3) 
A (Tt _ t) +L 
Ww, ="C—H)+8 | (4) 
1(T—t)+L 
C= w t—t,)+H - (5) 
9I(?—6+L 
0o( 33,000 *) 
772 2564.76 Ah 
E= = (8) 





* w(t —t)+H w(t—t,)+H 


_ In Table A will be found the means of the log records, and 
in Table B values for the above terms foreach engine. _ 
All these engines use steam without expansion, there will, 
therefore, be no condensation due to expansive work per- 
formed to account for in either case. No means were taken 
to determine whether the steam used was superheated or not. 
That there ‘must be initial steam condensed in these en- 
gines when brought in contact with the surfaces just “4 
viously exposed to the exhaust temperature is probable, 
unless the steam was superheated sufficiently to supply heat 
enough to prevent condensation. If the steam entered the 
engines at the point of saturation, and condensation took 
place to any considerable extent, it would be re-evaporated 
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Mean difference of temperature 87.95. 
while the exhaust was open, discharged into the tank as 
steam at the exhaust pressure, and would be accounted for 
by the tank. - 

If the steam was superheated, and the cylinder heated by 
it sufficient to ent condensation, the heat would be given 
baek to the exhaust steam, and so be accounted for by the 
tank. 

The discharge water, therefore, in this experiment exhibits, 
through the ter, all the heat entering the engine, 


minus that lost by radiation, and by evaporation from 
surface of the water in the tank. The loss by radiation 
engines and pipes is neglected. 

t the conclusion of the economy trial the engines 
each run at their maximum power for five minutes 
the full boiler pressure attainable at the time with the results 
given below. 

The maximum power executed by them was : 
Lidgerwood effective horse power ... 11.39 
Myers ij “2 17.18 

Allowirg the effective to equal 65 per cent. of the indicated 

horse power in the case of Lidgerwood and Myers, we 
have : 


Lidgerwood indicated horse power ... 17.62 
Myers ” ee 26.43 
The pressures of steam at the time of these maximum trials 
were for 
Lidgerwood .. ‘abt ‘nn ~ 74 
Myers ... dain saan! sl ‘sii nes 53 
In all these trials the full steam pressure was used and as 


the powers will be proportionate to the pressures everything 


prachionm, Fiy > a hangs maximum indicated horse will really 

compare as : 

Lidgerwood fa % 17.62 = ind. horse power = 17.77 

Myers 7 X 26.43 = indicated horsepower = 37.40 
Respectfully 


ubmitted, 
Joun T. Hawxtna, 
Superintendent 
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spars and other analogous purposes, in which case the bark 
o lly left on until the wood is cut up for use, this is 
oll oan © it from the rot and otherwise improve it; 
bat when exposed to the weather it will not last more 

five or six years unless kept properly painted or varnished. 

Baltic fir contains no s quantity of resin and is some- 
what similar in appearance ond texture to pitch pine. It is 
slightly stronger, tougher, and when used in this country 
more durable than American yellow pine. The colour of 
this wood is dependent on the climate and soil in which it is 
grown, and varies from light yellow to red, but when named 
by colour considerable ambiguity is caused, as in England it 
is designated either red or yellow according to local custom. 
It is an excellent material when employed in dry and well 
ventilated situations, or when completely under ground or 
water ; still like most other woods it does not answer well in 
damp situations to which the air has access. Memel is con- 
sidered to be the most durable of the whole pine class; balks 
of this timber as well as those from Riga, Sweden, and Nor- 
way do not much exceed 14 in. x 14 in. x 40 ft. in length, but 
this size may be obtained at the market rate. The timber 
from the north-western provinces of Prussia, may be had 
from 18 in. to 20 in. square and 60 ft. in length without much 
additional cost; but in order that there may be little sap- 
wood and the logs be made as parallel as ible, it is 
usually cross cut into lengths varying from 20 ft. to 30 ft. 

In newly sawn pine timber the sap and heart wood are 
generally Hy clearly defined ; and when the balks are lying 
in the yard the quantity of sap wood may be roughly esti- 
mated in the early morning, as the dew will cause it to have 
a moist appearance whilst the more matured timber will be 

uite dry. 
’ The Baltic spruce is not so tough as that obtained from 
America, but is generally considered to be more durable ; 
still there is little choice between them, both being equally 
unfit for any permanent work unless thoroughly seasoned 
and kept wong J dry, but not warm. This timber is largely 
imported from Norway, and being often 45 ft. or more in 
length and only 8 in. or 9 in. in diameter at its thickest part, 
is extensively used for scaffold poles, ladders, and mine 


ro 
4 Te the building trade there are certain favourite scantlings 
for joists, planks, peck may and other omg of a struc- 
ture; merchante, ore, frequently ship a cargo of pine 
or spruce cut into planks, deals, and battens of these sizes. 
Planks, deals, and battens are usually 11in., 9 in., and 7 in. 
in width respectively, by 2}in. to 3in. in thickness, and 
sometimes they are cut 4in., but this is an exceptional size ; 
although latterly many have been imported 6 in. thick and 
designated the “double deal.” One great advantage to be 


WOOD-MOULDING MACHINE. 


CONSTRUCTED BY MESSRS. C. B. ROGERS AND CO., NORWICH, CONNECTICUT, U.S. 





timber yard. Most foreign pine wood undergoes this process 
to some extent, as when felled it is put into the freshets and 
earried by them to the rivers, where it is made into rafts 

eti four or five balks , and taken toa port for 





derived from employing this foreign cut timber is that it is 
very much more seasoned than when imported in whole logs. 

any instances of wooden structures having stood centuries 
might be given, were it not well known that the durability 
of properly seasoned matured timber is beyond computation, 
when employed in those situations to which it is by nature 
adapted. Unfortunately the d d for timber is so great 
that it is felled at improper seasons, and consequently, on its 
arrival in this country, is often full of sap, and sometimes rot 
will be found to have set in; and this latter evil is not un- 
frequently propitiated after its arrival by its being stored on 
undrained waste ground fully exposed to the influence of this 
humid atmosphere, and so badly or closely piled that there is 
no ventilatioa whatever. 

Trees for timber should be felled whilst the sap is not in 
circulation, that is a month or six weeks after they have 
oa. to cast their foliage. Stripping the bark in the spring 
and feliing the trees in the autumn or winter is stated by 
some authorities to harden the sap wood and make it firm 
and durable; whilst others consider this treatment to shorten 
the life of timber, and render it very liable to rot. These 
remarks do not apply to pine timber, as it is an ——- 
and the circulation of the sap is still a point to be decided by 
botanists; although practical men usually consider it to be 
iess active during the winter months, when pine and fir are 
mostly felled ; but so far as the author can learn this time is 
chosen merely on account of the convenience it affords for 
transporting the timber to the banks of the freshets, some- 
times a distance of 20 or 30 miles over marshy ground, 
which, unless frozen, would not sustain the weight of the 
horses. 

In Australia the bushmen live in what are termed gunyahs ; 
these are simply roughly formed huts covered with sheets of 
bark aelepel from gum trees, the usual! practice being to 
cut a ring of bark some 6 ft. or 6 ft. in height from the trunks 
of those trees nearest at band ; the tree dies, and the author 
can testify to the wood becoming hard and dry throughout 
in & very short space of time. is little piece of bush life 
has been introduced as giving matter for discussion, the 
process of “ringing” appearing to have, under some cir- 
cumstances, sufficient merits to sanction its more extended 
application. Ifthe bark be severed shortly after the leaves 
have begun to shoot they must depend for nourishment on the 
sap already within the tree, which, through the medium of 
the bark, will be more or less exhausted from all parts of the 
timber; whereas if the tree be stripped of its bark the wood 
will simply be dried by the infl of the atmosph This 
method will not answer with American pine, as the author 
has been informed that trees killed by this or other means, 
when left standing in that country, will, in the s of from 
8 to 12 months, be full of worms, which seem to form directly 
under the bark. 

Seasoning timber has from the earliest dates commanded 
much attention, and numerous methods have been 
for superseding nature; among the principle of t are 
water seasoning, boiling, and steaming. Water seasoning 

be r to when dealing with smal! scantlings, but 
with iarge balks it is of little service, as the time occupied in 
penetrating to any depth is very considerable. Small timber 
treated in this way is not liable to warp or crack, the drying 
being carried on equally from the exterior to the interior ; 
and as the timber is said to season more rapidly, timber ponds 
are considered by some to be necessary appendages to a 








shi t, so being afloat from four to six months. 

time required for seasoning may be curtailed one-third 
by boiling or steaming, but this must not be carried to excess, 
or the strength and elasticity of the wood will be much re- 
duced ; it is not, therefore, considered advisable to continue 
the longer than from 50 to 75 minutes for each inch 
in thickness, the exact time being determined by the nature 
of the wood. In shipbuilding this system is resorted to, as 
the timber when hot may be bent to almost any curve, and 
it is supposed to be a preventive against splitting, warping, 
and the dry rot. 

The generally accepted, although not fully determined, 
theory on which the success of these systems depends, is that 
the sap is dissolved, and thus a better circulation effected ; 
and Mr. Sagismund Beer has found that this is greatly ex- 
pedited by boiling the timber in a solution of borax, and 
afterwards washing it in hot water.* Freshly imported 
timber of small size when treated by this process, is fully 
shrunk, dried, and rendered, at the small cost of 4d. or 5d. 
per cubie foot, ready for use in the course of a few weeks ; 
still it is to be feared that this method will not be found so 
efficacious when dealing with large scantlings, as the boiling 
is continued about six hours for each inch in thickness, 
whereby the elasticity of the exterior fibres of the timber 
must be impaired, and it is on these that the strength of 
wood mainly depends when used as struts and beams. It is 
said that these difficulties are got over by injecting the solu- 
tion of borax under pressure, and as some experiments on 
large sizes of timber will probably be carried out under the 
author’s supervision the results will be placed at the disposal 
of the Institution, even should these preconceived opinions 
prove erroneous. 

Where time is not of first importance there is nothing like 
as dry fresh air for obtaining sound and durable timber ; 

and planks are much sought after when seasoned under 
cover in this way. 

The time occupied in seasoning timber depends so much 
on circumstances that it cannot be reduced to any rule of 
thumb; the same may be said of the weight lost during the 
process, which varies with each species of timber and must 
not be taken at one-fifth or one-sizth as stated by some 
authorities ; for instance pitch pine will not lose much more 
than one-fortieth of its weight, whilst English oak and 
—- pine will sometimes fe reduced as much as one- 


Fresh air is also one of the best preventives against the 
rot; which is caused by the fermentation of the sap and is of 
two kinds. The “ wet rot” caused by alternate wetness and 

and the “dry rot” by insufficient ventilation. 

y nostrums have been brought forward for its cure, 
but as they have proved of no practical use time will not 
now be up by referring to them; when once the rot 
sets in unless it be entirely cut away from the more sound 


posed | timber the whole will be destroyed 


Nature in addition supplies other destroying elements, 
among which are seaworms, and in tropical climates white 
ants, latter of which have been known to honey-comb 
the sleepers at one end of a line of railway before the other 
was completed ; but when the railway is once finished their 


* Full particulars of Mr. Beer's be obtained 





ravages are at an end, for they will not attack timber subject 
to continuous vibration. 

The most destructive sea-worms are the Teredo navalis 
and the Limnoria terebans; the former ies, which is 
uae Seeee as the ship-worm, seems to be a develop- 
ment of the vegetation which attaches itself to timber, for it 
enters the w by the smallest possible hole and remains 
therein, increasing in size as it ;_ it is often found the 
length of one’s finger, and it is said to have reached 3 ft. in 
length and } in. in diameter. The latter ies consists of 
small creatures seldom more than } in. in , still they 
do fully as much mischief as their larger companions. From 
the experiments of Mr Stevenson® at the “ Bell Rock,” it 
would appear that all kinds of pine wood are completely des- 
troyed by the Limnoria terebans in periods of time varying 
from one and a half to four'and a half years. 

(To be continued.) 











ROGERS'S WOOD-WORKING MACHINERY. 

THe above engraving illustrates a small-sized wood- 
moulding machine, one of the standard patterns manufac- 
tured by Mesars. C. B. Rogers and Co., of Norwich, Con- 
necticut. The timber to be cut is placed upon the table, 
which can be adjusted upon the frame of the machine at any 
desired height, by loosening the set screws shown at the side 
of the table, and turning the rod, K. Two projections are 
formed on the side of the table, as shown, and slots are cut in 
these projections, through which pass studs that can be se- 
cured by an adjusting nut,whilst to the upper sideof the studs, 
springs GG are secured, which always pressing against 
the timber as it passes along the table helps to keep it in 
place. On the upper side the timber is helped by a pair of 
milled feed rollers, E B, which are driven by toothed gearing 
from the pulley shown on the further side of the machine in 
the engraving. These milled rollers are always held down by 
means of the heavy weight F, which is hung from a saddle 
placed upon the two spindles, as shown. A pressure block, 
J, the position of which is adjustable by means of a set 
screw, and which is kept down by the weight at the end of 
the lever, also acts as a guide to keep the timber in place 
At the end of the machine is another guide, also adjustable 
by means of a screw. The top cutter is shown at D, the 
side cutters at CC, and the bottom cutter runs upon the 
spindle on which the pulley B is keyed. In the drawing 
the driving pulley is shown at A, and placed upon the 
same shafts, are the other pulleys which drive the different 
cutters. The speed at which the cutters of this machine are 
driven is about 900 revolutions per minute, and 3 horse 
power are required to drive it. 








Postar TeteeRrapny.—Germany is expected to follow the 
example set in the matter by Great Britain, and consolidate 
her postal and telegraphic services into one system. 


Quays at Swrena.—Margossian Effendi, who was re- 
cently appointed by the Turkish Minister of Pablic Works to 
examine some new quays at Smyrna, has left that city for 
Constantinople. Before leaving Smyrna Margossian Effendi 
expressed his entire approval of the manner in which the 
works had been executed. 








process may 
by applying to Mesers. Joseph Pierce and Co., 183, Regent- 





road, Liverpool. 





* Vide “The Design and Construction of Harbours,” by 
Thomas Stevenson. 
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THE CHANNEL TUNNEL. 


Tax i aoe ene enna i 


fe ee ae ee 

be seen, they claim for this extravagant speculation recog- 

nition as a work of public utility, and seek the necessary 
to 


concessions to enable them to come to the public for 
Gentlemen,— Public opinion, both in Franee and in . 
land, has, for many years back, been actively engaged 
discussing the means best adapted to render communication 
between both countries sure, regular, and independent of all 


vicissitudes. 
It was in 1868 that the Board of Public Works was called 
to give its opinion, for the first time, on the 
effecting a junction between English and Continental rail- 


tion. ae — was already a success, -_T— Cenis 
Tunnel was rapidly approaching completion. It was quite 
natural that the Straite of Dover ehould not be 
and ~ — men aan seriously comme Soar it 
were t! wer of modern ingenuit industry 
to pt the Saedlon that separates England from the Con- 


tinent. 

Such an en ise might have at first appeared somewhat 
visionary; but the recent advances made in engineering a 
pliances encourage the hope that it will not be impossib 
to overcome the difficulties attending so great an undertak- 
ing. Various proposals have been made showing how this 
may be accomplished. They consist in laying a metallic 
bed of the Channel, in establishing a 
viaduct sufficiently above the sea level as not to inconve- 
nience the passage of vessels, in organising a regular ferry- 
boat service for the conveyance of the railway carriages, 
and lastly in making a submarine tunnel. 


It is in accordance with this last system—the first idea of | 
Gamond — 


which belongs to a Frenchman, M. Thomé de 
that the scheme, which we to-day submit to your delibera- 
tions, has been drawn up. This project has been examined 
wy one of the most eminent engineers of England, Sir John 
awksbaw, and it has been presented by an international 
committee consisting of some of the ing engineers and 
capitalists of both nations, presided over by Lord Richard 
Grosvenor as the representative of England, and M. Michel 
Chevalier, member of the Institute, as the representative of 
France. 

According to this project, the railway to be 
forming an extension of the London, Chatham, and Dover 
and of the South-Eastern Railways, would branch off from 
the English coast at a point between St. Margaret’s Bay and 
the South Foreland—that is to say, a little to the east of 
Dover—and would terminate on the French coast to the east 
of Calais, where it would meet the Chemin de Fer du Nord 
from Boulogne to Calais. 

The tunnel should consist of three distinet sections. The 
central one to be 164 miles long and provided with two in- 
clines varying from 1 in 82 to 1 in 75, and each to be $3 
miles long. The central section wouid be slightly curved, 
and would be divided into two equal parts having an 
incline of 1 in 162, so that the water may flow towards 
the foot of the incline, whence would proceed from each 
side a channel of smaller section 2¢ miles long, being re- 
spectively the continuation of the central portions of the 
tunnel. These channels would eonvey the water from the 
central section and the inclines to deep wells sunk on the 
English and French coasts, and provided with the necessary 
pumping engines. 

The capital required for the completion of the tunnel and 
the permanent way has been estimated at 10,000,000/. This 
sum @ to be a maximum, which, according to the 
authors of the project themselves, might eventually be con- 
siderably reduced. 

It is, moreover, evident that the e which must fall 
to the charge of the ies in whose favour the concession is 
made, cannot be estimated with before they have, 
by preparatory works, determined the chances of success, and 
the best means to be taken to overcome the difficulties inherent 
to the enterprise. 

The project which we have just sketched has been recog- 
nised by the department of the Pas-de-Calais as being a 
work of public utility, whilst all the Boards of Trade in France 
have been invited to give their opinion on the usefulness of 
the ne 

¢ result of the invitation is very encouraging, inasmuch 
as there has been unanimity in favour of the urgency of the 
projected undertaking. Seventy-three Boards have 
to the call; they have all dec the work to be one of 
great public utility; twenty-seven of this number have re- 
quested that no monopoly for an indefinite period of time be 
granted, that the State may have the of purchase, and 
that the rates of transit may be fi ate maximum. The 
of Trade of the department of the Pas-de-Calais 
have demanded the construction of the additional works 
<7 to enable their port to sustain competition with the 
new line, 

The members of the Commission of Inquiry have 
this demand. ec Loceaheun ieduiedinarazaiene 
Boulogne and Calais accessible, at all hours, to vessels of 
every tonnage; and on this condition, have asked that 
the new railway be declared a work of public utility. 

This decision was transmitted to the Administration, and 
all the papers relative thereto were submitted to a special 


appointed by a resolution of the 18th of June, | tone 


commission, 
1874, and eo — of the “ Ponts 
et Chaussées,” to whom the following were added : 


Rear-Admiral Fisquet, M. de la Roche Poncié, First Hydro- 
graphér to the Navy, and of M. de Lapparent, Mining Kn~ 
gineer, the secretary of the commission. 

In the report which M. de Lapparent presented in the 
name of the commission and which served as a basis for the 
deliberations of the general council of the “ Ponts et Chaus- 
sées,” he sets forth the urgent considerations that tell in 





Pas Pet or pes i ge E gtrdgencel veg had 
grey or marl, slightly mixed with clay, regular ia 
a free fom, Seguags. and senting ta tate eben ths 


passage might be conveniently opened is the 
white Salk contains fissures thro i 


sea might gain admittance; the chalk is then the onl 
one eligible for operation. ‘ie dopresion being 


both by observation of the cliffs, by the deep wells 
sunk at Dover and at Calais, course of the tunnel ma 
easily be so determined as to maintain it in the grey 


2 , the 
lnaving 0b the enane time above the tumadie Inger of eaiciens 
ee ae This thickness is reckoned at 
Now we meet the question, Is the grey chalk continuous 
from one shore to the other? Might it not be interrupted 
by some rocky mass ing to an earlier epoch ; or by 
some fissure hidden from our view by the waters of the 


erosion resulting from a change in the neighbouring seas. 

It cannot be concealed that herein lies for the present 
the chief difficulty in the way of the Channel tunnel, and 
that suceess cannot be considered certain until this point 
has been thoroughly investigated. 

Apart from this, it is not rash to say that the details of the 
+ ng neem —the ventilation and other subjects arising from 

ength of the tunnel, and from the impossibility of 
Sel te ecsceres ane ot Go Saget otaniien. 
e the resources now at engineer. 

What it might have been utter folly to try twenty years 
ago, it is now quite possible to achieve owing to recent inven- 
tions and to improvements daily in perforating 
machines of great power and effect. 


It was in consequence of these considerations that the | years, 
paige pesky: gor Pgs 2 -, me ag ple 
as the general council of the “ Ponts et ”” have not | the 


Lo 

hesitated in deciding in favour of the project submitted to 
their consideration, But they pointed out that the papers 
did not contain the information concerning fares for the 
transit of travellers, se ae required by the de- 
cision of February 18th, 1834; that besides the international 
character of the enterprise rendered indi a mutual 
a t between the Governments interested in the matter, 
whilst its strategical importance necessitated the interference 
of the war and navy 

They have, in consequence, decided that for the 
ae Rte grant an eventual concession of the submarine 

ilway, adding that a definitive concession 
latter on if, when all the formalities 
ee ee ON, ee ee eee 
utility. 

These eoncusios were duly made known tthe intreted 
parties, from w’ elicited strong, must 
pene easy we j " heme re 
concession v recognition 
wr that this and, therefore, also the 

ve concession, depended upon a new formal 5 
and that with such a state of arte a 


ficatot They rte demand ai should be granted 
— - ‘ 

definitively. 

Before any degree of certainty ah te aes eee 
the possibility of the it will be necessary to 
wells to a great depth on 
submarine galleries in order to ascertain if the nature of the 
bed be really in aceordance with wsior 

from the surface layers. If success attend this trial, a narrow 
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The commenced in the of the Pas-de- 
tined to link the de du Nord with the 
lines, has been made; and the commission of in- 
¢ , in their of November 30 and December 14, 
87 to admit the utility of the proposed rail- 
f° is See ae 
Tho objection taicod by the council of the “ Ponte 
ature tintin one ee 


from the ing of the railway, further states that 
the of ic Works binds himself not to make any 
nt during the space of 30 from the same 
- to any other company of a similar 
way. 
This last clause bas occasiond no objection whatever on the 
part of the English as is attested by the above- 
mentioned letter of the of Her Britannic Ma- 
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dissolved, and its dissolution will be attended by all the effects 


detailed in Article 39. 

In rejuenting ths conditn 1 be inserted in the articles 
of discatene of the company wish So male: A 
Seilees teat they wil ae me undertaking unless 


they meet with t further progress, which 
however must be duly ised by the 
They remain subject to the same clauses every 


party obtaining a grant and failing to carry out its eondi- 


tions. 

Finally, the 7th Article empowers the Government to 
suspend, in case of imminent war, all operations on the eub- 
marine railway. 

This clause, which isso intimately connected with the 
principle of national defence, belongs to the common law of 
netionss bat the Hage) Dussenment cleaves Cot slabs 
be inserted in padosied sqmement,. sipaleting 
same time that the exercise of , haem give rise to 
if hare ced a gpl ot apr nly fu 

e have i it ap 7 
that the term of the concession and the period of 30 years, 
during which no sival guanhiane ho mode, shvuld be cntendat 

@ peri to suspension of traffic. 

"ead, geatle are the articles of the project which we 
have the honour of submitting to you. i ' 

The law destined to ratify it recognises in its first article 
the public utility of this great enterprise, and we cherish the 
hope that you will entertain no doubts as to the real utility 


of the 

The Article a ves the contract agreed u between 
the Minister of Pablic Works and M. Michel Chevalier, 
president of the company now in course of formation. 

Article the 3rd reproduces the financial clauses adopted by 
the National Assembly in its law of March 28rd, 1874. 

These stipulations require no comment ; we trust, gentle- 
men, that they will meet with your approval, and that you 
will thus contribute your share to the realisation of a work 
which interests the whole world, and which if successfully 
brought to completion, will certainly be one of the greatest 
and most useful achievements of modern times. 


The Projected Law. 

Art. 1.—It is hereby declared to be a work of public utilit 
to establish a railway connected, at a point to be dctermined, 
with the line from Boulogne to Calais, penetrating under the 
sea, and proceedin o—_— England, to meet a similar rail- 
way from the English shores proceeding towards the French 


coast. 

Art. 2.—The contract is hereby approved, which was pat 
upon, Jan 16th, 1875, between the Minister of Public 

orks and M. Michel Chevalier, acting in his own name, 
and in that of a company in course of formation, for the con- 
cession without aid or guarantee on the part of the Govern- 
ment of the railway relorred to in Article 1, as above. 

Art. 3.—No shares can be put into circulation without the 
authorisation of the Minister of Public Works, advised to 
that effect by the Minister of Finances. 

In no case can this emission exceed half the capital of the 
com ny- 

No emission can take place until at least one-half the 
amount of the shares has been paid in, and employed in the 
purchase of lands, and materials, or in work. 


Submarine Railway Between England and France.— Articles 
of Agreement. 

The sixteenth of January, one thousand eight hundred and 
seventy-five. Between the Minister of Public Works, acting 
in the name of the State, and subject to the approbation of the 

resent i oy law on the one hand, and M. Michel 
thevalier, member the Institute of France, president of 
& company in course of formation, acting in his own name, 
and in that of the said company, on the other hand, it was 
stated and as follows : 

Art. 1.—The Minister of Public Works, in the name of 
the State, concedes to M. Michael Chevalier a railway starting 
from a point to be determined on the line from to 
Calais, ing under the sea and proceeding towards 
England, to meet a similar line from the English shore 
running in the direction of the French coast. 

Art. 2.—On his side M. Michel Chevalier binds himself to 
carry out, according toa plan to be drawn up by the Minister 
of Public Works, the company approving, at an expense of at 
least 80,0007. the works, such as researches, wells, 
ee may be deemed necessary to determine 





means to be taken to overcome the difficulties that may be 
encountered. 
The company binds itself to enter into relations with an 


E com — to undertake the construction 

Trike schenetes way leaving the English shores, and 

canting ooh apets - for thet sot building 

company purpose 

the ensemble of the international railway. ” 

Aegean tt neebaaina 4 mie entry Seven the law 
t, ‘vom: cannot come 

Understanding referred to in the last 


: 


: 


rh 
= 


of the preceding or if in consequence of the 
result of the soundings and other works men- 
tioned in the first of the same article, they should 
be convinced of impossibility of continuing the enter- 
prise, they will have the right of abandoning the concession 
made by Article 1 as above. 
_ The company will be required to delare before the expira- 
tion of the term of five years whether they intend to demand 
the continuance of the concession, This term of five years 
may, on the demand of the company, be extended three 
years more by the Government if necessity of such an 
in dota of cosh ! within the 

‘ : A 

as well as in the case in which Eaconeurecadesan 
to abandon the undertaking, the concession will be null and 
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Dogs conveyed by passenger trains 1d. 
Slow Trains ( Petite Vitesse). 
Oxen, cows, bulls, horses, mules ot > 


Fares per Ton and per Mile—Goods conveyed by Fast 
Trains (Grande Vitesse). 
oO , fresh fish, provisions. surplus baggage, and all 
queda emuviged by passenger trains, 2s. 2d. 
Goods con by Slow Trains (Petite Vitesse). 
1st Group. Spirituous a oil, timber, foreign woods, 
i meat, 


Seopeebeodon, "eet ecleial’ proleate, macahactared | wards 


firearms, 114d. . 
nd. Wheat, corn, flour, farinaceous vegetables, rice, 
maize, chestnuts, lime, plaster, firewood, rafters, 
boards, planks, marble, alabaster, 
Som See beer, coke, iron, copper, lead, and other metals, 
ards Freesons, ow _ iron ores, cast iron, salt, mill- 
stones, , bricks, slates, 
4th. Gack quash, ates, tmeeen, materials for building or 
repairing roads, iron ores, pebbles, sand, 53d. 
Vehicles and Rolling Stock conveyed by Slow Trains (Petite 
Vitesse) per Mile. 


Vehicles capable of carryingfrom3to6tons 0 
» carrying morethan@tons ... .. 0 
Locomotives weighing from 12 to 18 tons ... 01 
- pa mr than 18 tons ; 
Tenders weighing from 7 to 10 tons ... 
Keats yt 10tons .. ... 0 

Vehicles with two or with four wheels and furnished with 
two rows of seats, omnibuses, &c., 1s. 5d. 

All these prices shall be doubled if it he demanded that the 
above vehicles be sent on by passenger trains. 

In this case two persons may, without paying any addi- 
tional fare, travel in the vehicles with one row of seats, and 
three in those which have two rows, in omnibuses, &c. 
Should there be other persons in the said vehicles beyond 
this number, they shall pay second-class fare. 


s. d. 

Removing vans with twoor with fourwheels 1 2 

When loaded, an additional sum of te OO 

A hearse containing one or more bodies ... 8 9 
Every coffin in to the authorities for transit shall be 


conveyed in a separate compartment for 1s. 9d. 





FOREIGN AND COLONIAL NOTES. 

Mr. Oakes Ames.—In honour of the memory of Mr. Oakes 
Ames, and in recognition of services rendered by him in the 
construction of the Union Pacific Rai the shareholders 
have authorised the directors to erect an arch to span the 
road at Sherman, the summit of the line. 


The Suez Canai.—The Suez Canal Company did a 
month’s work in March. The transit revenue 
the company in that month amounted to 128,0001., 176 

i through the canal. The ny’s revenue 
appear to be approaching 1, per annum. 


American Small Arms in Henry 
rifles ordered in the United States by the Seraskierate for the 
Turkish army to arrive at regular int More 





‘©The franc is here reckoned 0d., and the kilometre 1073 


bitumen, cotton, wool, | fi 
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American Steel Rails for Canada.—We learn from New 
York that the Rensslaer Iron Works are ing} out an 
order for 7000 tons of steel rails for the G: 
of Canada. 


Belgi goals ad Fee —o ths test tae pean of 
year exported tons of rails. correspondin 
Bagiom hive exkitned o chek The exporte of raile from 

have exhibited @ slight tendency to decline this 
year. 

The Seine.—A hydrographic survey of the Seine is to be 
With a view to the prosecution of the work, a steam 
launch is now in course of construction at Brest. 


E 


panies, b Messrs. J. H. Cofrode and Com- 

pany, of Philadelphia, for 253,000 dois. The bridge is to be 

pan ‘a condi tf 15 ores "alae from 
; it will consist 6 varying in 

60 ft. to 200 ft. a a 








Tue ALexaypra Patace.—The whole of the ar- 
peng So eee ie hoes oa and 
out by Mr. Wilson W. Phipson, of London, and have 


heating 55,400 ft.” i five 
distinct No. 1 for the central hall and picture 
east and west ; No. 2 for the east covered court ; 
0. 8 for east and glazed corridor ; No. 4 for 
west and corridor west ; No. 6 for the 
concert hall. apparatus 3,4, and 5 are worked in the 
co in ay nerele paar gien pele ied 
basement towers, east and west, and are on the 
ft. long and 6 ft.in diameter. 


























Pek BRB i 


Qe SSei SE FAS 


Te 
as 


fF 


S5a SSSETS 


$ 


ad 


BEITPRER Tea FAP EEEET 


bY 
a 





ApriL 30, 1875.] ENGINEERING. 355 
to ¢,, and ¢d will be a the isothermal! | the atmosphere. The mass of air in the cylinder is 
AIR ENGINES. Boothe Tomar a we » . ey 
é curve of the lower limit of te . When d) exactly the same, by hypothesis, as that which was 
(Continued from page 287). GS ristied the tulee@ bs opened aad the air trans- 7 ew 


49. We must now proceed to consider the second 
class of air engines mentioned in par. 21, namely, 


that in which the changes of temperature take pore 
this 


at a pair of constant pressures, and as a type o 
class we may take Captain Ericsson's so-called 
‘‘ealoric” engine. This engine is, like Stirling's, 
theoretically a perfect engine, but its mechanical 
arrangements were in every respect inferior to those 
of Stirling’s, and the explanation of its action pro- 
pounded by its inventor involved the perpetual 
motion delusion in its crudest form. 

50. Fig. 4* shows the construction of Ericsson's 
engine. A is the cast-iron working cylinder placed 
directly above the furnace, and fitted with a piston 
B. Inorder to prevent the age rep of the piston, 
or the part of the cylinder on which it works, from 
becomivg overheated, the under side of the piston is 
protected by a large hanging drum C filled with 
some non-conducting substance. On the cover of 
the working cylinder stands a smaller cylinder D, 
which acts as an air-compressing pump. Its piston 
is rigidly connected with the working piston, and the 
space between the two is allowed always to com- 
municate freely with the atmosphere by means of 
holes in the coverat E. The compressin 
pump is fitted with an entrance valve F sa 
a discharge valve G, the latter communicat- 
ing with a large receiver H. J and K are 
respectively the induction and eduction 
valves for the working cylinder, and are 
moved by suitable mechanism. L is the 
economiser, made in this case of a number 
of plates of wire gauze, placed between the 
valves and the cylinder, and M is the pipe 
through which the air is discharged into the 
atmosphere. 


ferred without —— of pressure or re 
| to the receiver. is is shown by the line de. 
The vertical line ¢f which completes the 
results from the opening of the entrance valve F, 
when the piston bas reached the end of its stroke, 
which causes the pressure to fall at once to that of 
the atmosphere. The whole diagram ed bs 
sents therefore work done upon (not dy) in 
the compressing pump, and it is evident that an 
equivalent amount of energy must be supplied 
the air under the working piston before any 

can be done upon external machinery. 

55. We now take the diagram of the working 
cylinder itself. ‘lhe line ¢ a represents the trans- 
ference of the volume of air ¢d, which has been 
forced into the receiver by the last stroke of the 
ap, to the cylinder. In the course of this opera- 
tion it passes through the economiser and is thereby 
raised to the higher limit of temperature, and in- 
creased in volume from ed to ea (ea being =ed 4 ). 

2 
The area da ’/ obviously represents additional work 
obtained by the expansion of the air under constant 
pressure. ‘The heat which is here transformed into 








51. ‘The receiver H is placed in connexion 
with three or more compressing pumps and 
cylinders, which alternately discharge into 
and draw from it; and in this way the 


pressure in it is kept nearly constant, so 
that for purposes of calculation the influence 
of its limited size in causing variations of 


pam may be disregarded. ‘The furnace 
N is made of brickwork, the grate being 


ae immediately under the cylinder 
ottom. 

52. The working of the machine is as low 
follows: On the descent of the pistons the 


pump fills with air of the atmospheric pres- 

sure through the valve F. As they ascend 

this air is compressed to a certain extent 

fixed beforehand, and then the valve G is 
opened, and the air forced into the receiver H. 
When the pistons are at the bottom of their stroke | 
the valve J is opened, and a portion of the com- | 
pressed air in the receiver passes through the econo- | 
miser and compels them to rise to a certain distance. | 
J is then closed, and the expansion of the air under | 
the piston does the remainder of the work. During | 
the descent of the pistons the valve K is opened and 
the air discharged through the economiser into the 
atmosphere. 

53. Fig. 5 shows the action of Ericsson's engine, 
the diag 
Fig. 1. 
diagram represents both the changes of pressure 
and volume in the working air, and the theoretical 
indicator card of the machine: ¢a4/ is the theo- 
retical diagram for the working cylinder, and ede/ 
for the compressing pump. ‘lke former represents 
the work done by the air in the engine, and the 
latter the work that has to be done on the air dy the 
engine. The difference between these two areas, or 
the figure a 4 ¢ d, represents the net energy, available 
for overcoming friction and driving external ma- 
chinery. The complete cycle of action represented 
by abcd embraces, as before, four operations, of 
which the first is actually done in the compressing 
pump, and the other three in the working cylinder. 

54. We shall take first the diagram of the com- 
pressing pump. ‘The line fc represents the volume 
of air drawn in from the atmosphere as its piston 
moves downwards, of course at atmospheric p and ¢ 
ed shows the gradual increase of as the 
piston moves upward, compressing the air until it 
reaches p, , a limit which must be determined before- 
hand. During this operation the heat which is pro- 
duced by compression should be abstracted by a 
refrigerator, and, if this is the case, ¢, will be equal 


.* This figure is enlarged from the one im Professor Kan- | 
kine’s “ Steam Engine.” ' 


ram being arranged in the same way as | 
As there is no cushion air in this case, the | 











| to the heat which raises the temperature of the air 
| from #, to 4), and is equivalent to the difference 
| between the mechanical equivalent of the specific 
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work is obtained from the economiser (in addition 


heat of air under constant volume and under con- 
stant pressure, Su ng the same mass of air 
under the same initial conditions in both cases, it 
requires 1.408 times as much heat to raise its 
temperature between given limite, if it be kept 
under constant ure, as it does if it be kept 
under constant volume. It will be seen , how. 
ever, that thie transformation of part of heat 
stored in the economiser into work is not permanent, 
but that exactly the same amount of energy has after. 
wards to be restored as heat in the wire gauze. 

56. At @ the induction valve of the cylinder is 
closed, and the air expands during the remainder of 
the stroke, like the steam in a steam engine after 
cut off. During this expansion beat is sapplied to 
the air from the furnace, so ag to keep its .empera- 
ture constant at /,, and aé is therefore the iso- 
aes agg Og oe San 

y oportions of ¢ are $0 
arranged that at the end of the stroke the pressure 
shal! just have reached—as shown in Fig. 5—~the 

of the atmosphere. In order that this may 
the case, the p 


$ 
g 
5 
. 


ving machinery, &e. As /é repre- 
sents the stroke of the working mina he area 
@ a bc must be divided over the whole length of the 


diagram to find the mean effective pressure on the 


piston, and it must further be remembered that the 
cylinder is only acting. 

58. The whole heat expended by the fuel v 
the air is ted by a4 6g A, and tha whdbp ve 
jected air by d¢ &/. the former process 

i entirely. at the higher, and the latter 
ery a Se er limit of temperature, The 


sum 

heat plus the heat transformed into work—is equal to 
whole heat supplied by the fuel. We 
have already explained thatd aii andebg kare 


iw 
the areasde ki and ab ¢ d—the rejected 
the 


59. Engines constructed on the which we 
have now described (which is dee best known of 
several 8 patented by Captain Ericsson), were 
in 1852 fitted in an ocean steamer 250 ft. long, with 
the avowed expectation that the consum of 
fuel would be almost nothing. In those engines 
there were four cylinders, each 14 ft. diameter by 6 {t. 
stroke, and four Sgr owe about 1] ft. 6im. 
in diameter by 6 ft, stroke. ‘The were conducted 
in a way which permitted no reliance to be placed 
on the results said to be obtained. It was at first 
of 12 knots per hour (with 
the wind) was reac peered 
of coal per day. On the next 9 knots only 
could be attained, and shortly afterwards the large 
cylinders were taken out aud eylinders 6 ft. diameter 
sabstituted for them, in which air more com 
than before was used. ‘These still proved a failure, 
and steam engines and boilers were at length placed 
in — vessel, the air engines being entirely re- 
moved, 

60. The causes of this failure are not far to seek. 
The engine all the disadvantages of Stir- 
ling’s and several more. ‘The low pressure used at 
first necessitated cylinders of vast size, ond thus 
ly was their expense greatly mana bat 
the power to overcome the en riction 
also became much Pager. The piston packing and 
other working parts were exposed to the destructive 
influences of a - temperature, and the working 

g placed directly over the fur- 
uace, was to conditions of tem rare 
under which it was impossible that it should retain 
these unavoidable a tera- 


61. Professor Rankine assumes, in epexking of 
this engine. that the ratio subsisting between its 


| bighest and lowest temperature was, as it ought to 


have been, equal to the ratio borne by the capacity 
of the working cylinder to the eapacity of the com- 
We have made the same a-sump- 


tion in Fig. 5, in making the live @ 4 intersect 4g 
the lie «produced. There is reas to be- 
e, 


ou 
liev: a 
must be—capacity oy Pitas B the jower lower, than those giver 





of 
~yli : capaci = Professor Rankine (which assumed ), 
The ccive Toe now opcast, and the pleton retura- | sad if this were the cs =the diagram of the cnn 


ing forces the air out through the economiser into 
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of' heat stored in the economiser would not be 
nearly equal to that required to heat the air. The 
result of this would be that the engine would be no 
longer even approximately “ perfect ;” a some- 
what higher effective pressure would be obtained at 
a greater sacrifice of economy. The highest limit 
of pressure obtained is said to have been 10 lb. above 
the atmosphere, and taking atmospheric pressure 
at 15 ib. per square inch, it would follow that 
the ratio of expansion would be 1.66, as drawn in 


Fig. 5 (4). 


62. By simple calculations we find that the theo- 
retical mean effective pressure in the cylinder will 
be —under the conditions specified in the last para- 
graph —7.55 lb. per square inch. The theoretical 
pressure in the air pump would be of course the 
same; but as it was only two-thirds as large as the 
cylinder, it would only uire 7.55 x 4 = 5.03 lb. 

r aquare inch of the working piston to overcome 
it. ‘The pressure available for working the paddle- 
wheels and overcoming engine friction, would there- 
fore be 7.55 — 5.03 = 2.52 1b. per square inch. ‘This 
would correspond to a total indicated horse power 
in the 4 cylinders at 9 revolutions per minute of 
about 360. If the diagram were prolonged to ma, 
the corresponding indicated horse power would be 


about 500; LS on 1.5, seems to have been about the 


em 
ratio of expansion actually employed in the Ericsson. 

63. Absence of satisfactory data, however, as to 
the real limits of temperature and pressure prevent 
us from estimating accurately the horse power that 
would have been developed, by the engines of the 
** Ericsson” had they attained their maxumum theo- 
retical efficiency. There is no reason, however, for 
supposing that they came very near it, and it is at 
least certain that their actual efficiency cannot have 
been nearly so much as 0.98 of their theoretical effi- 
ciency.* Steam isa fluid in many respects more easy 
to manage than air, and yet it is an eA pene | 
well-designed and constructed steam engine in whic 
the value of the above ratio reaches even 0.8, and 
Ericason's engine was certainly not well designed. 
Power must have been lost in compressing the air, 
for no means were provided for abstracting the heat 
of compression; and the pressure during the pro- 
cess 6f must have been appreciably greater than 
during fc, both because of the resistance in the eco- 
nomiser, passages, &c., and because the air was 
continually receiving heat from the bottom of the 
cylinder; and the alteration in the form of the 
cylinders would also reduce the pressure by leakage. 

64. From these causes certainly, and from some 
others probably, the work that had to be done in 
the air pump was increased, and the work that could 
be done in the cylinders diminished. If therefore 
the actual indicated horse power of the engines was 
300, it is quite probable that the conditions of pres- 
sure and temperature under which they really worked 
were such that their maximum theoretical power 
was double as much, The statements as to con- 
sumption of fuel must be dismissed as altogether 
apocryphal, which will be done the more readily 
when it is remembered that to drive the vessel at 
the speed at which she is said to have been driven 
upon her first trial, would require more nearly 1000 
than 500 horse power. 

It is due to our correspondent, Dr. C. W. 
Siemens, whose letter we published April 16th, that 
we should take this opportunity of acknowledgin 
the credit due to him for having so early ecaupbed 
the dynamical theory of heat, and based upon it the 
excellent paper to which he refers, which preceded 
by a year Professor Rankine’s paper at the British 
Association. When referring to the latter we should 
have mentioned also Dr. Siemens’ paper (the date 
of which we had overlooked), and in not doing so 
we did him—unintentionally, he will belieye—an in- 
justice. 





Sourmers Pactric RatLnoap.—This line is expected to be 
completed this season to Whitewater, 20 miles east of San 
Gorgonio Pass, about 100 miles from Los Anglos. 


Tsstise Srsam Exoryes.—The experiments in the cireu- 
lating pumps of the U.8.8. Tennessee, of which an account 


Engineer W. H. Shock, U.S_N., late chief of Bureau of Steam 
Engineering, and U.S. commissioner to the Vienna Exposi- 








DETAILS OF HORIZONTAL ENGINE. 
CONSTRUCTED BY MESSRS. HAYWARD TYLER AND CO., ENGINEERS, LONDON. 
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We give on the present and opposite page illustrations 
of a type of horizontal engine fitted with expansion gear 
controlled by the governor which is now being constructed 
by Messrs. Hayward Tyler and Co., of Upper Whitecross- 
street. The particular engine represented is rated at 8 
borse power, and has a cylinder 9 in. in diameter with 18 in. 
stroke, while its general arrangement is shown by the per- 
spective view. The expansion gear with which the engine 
is fitted is that known in the United States as the Rider 
cut-off, which bas been taken up in this country by Messrs. 
Hayward Tyler and Co. We, some time ago (vide 
page 434 of our eighth volume), gave some particulars of 
this gear, but we may, nevertheless, again describe it in 
connexion with the engine illustrated. 

Referring to the annexed Figs. 1 to 7, which represent 
the arrangement as applied to the engine under notice, it 
will be seen that the main slide valve is shaped so as to 
form a partial cylinder in which the expansion valve works. 
The ports which traverse the main valve assume an inclined 
position where they open into the cylindrical cavity, as 


shown in Fig. 2, while the expansion slide has its ends | 


shaped to the same angle as the inclined ports. Fig. 1 is an 





further adjustable weight hung to the end of the lever already 
mentioned. By altering this latter weight the speed at 
which the engine is set to run can be varied at will. 

A few weeks ago we had an opportunity of examining the 
engine we illustrate at Messrs. Hayward Tyler and Co.'s 
works at Luton, on which occasion the action of the expan- 
sion gear was very severely tested by applying a friction 
brake to the engine and throwing off the load suddenly. 
Series of indicator diagrams taken while this was being 
done— the pencil of the indicator being kept in contact with 
the paper—showed that the governor altered the cut-off 
from the latest to the earliest point in a couple of revolu- 
tions of the engine, the action of the arrangement being re- 
markably prompt. 

The general design of the engine will be understood from 
our engravings without special explanation. We may point 
out, however, that the cylinder is not bolted to the bed-plate 


| direct but to the end of the casting, forming the crosshead 
| guides, this casting being itself bolted to the bed-plate. The 


end view of the main valve with the expansion valve in place, | 
while Fig. 3 is a plan of the expansion slide, the dotted lines | 


showing the form of a development of its surface. Fig. 2 


is a longitudinal section, and Fig. 4 a sectional plan of the | 


main valve, both showing the inclined ports ; while Fig. 5 
is a view of the face of the main slide next the cylinder. 
It will be evident from these views that if the spindle of 


the expansion valve be turned, the valve itself will be turned | 


with it, and that the effect of this turning will be—owing to 


the inclined ends—to alter the effective length of the valve. | 


In other words, turning the expansion valve will have the 


same effect as altering the distance between the plates of an | ti 


ordinary «xpansion valve werking on the back of a main | 


slide, and the cut-off will be made to occur earlier or later H 


according to the direction in which the valve is turned. 

In the engine we are describing the expansion valve is 
turned, and the degree of expansion consequently varied, by 
the action of the governor. For this purpose the expansion 
valve spindle is made square at one part of its length, this 


which is consected to the governor. The expansion valve 
spindle is of course so connected to its crosshead that it can 
be rotated freely. The governor is of the Porter type, the 
weight sliding on the spindle being supplemented by a 





crosshead guides are bored out and the crosshead, which is 
of cast iron, is fitted with adjustable wearing surfaces. 
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S OF SHOP MANIPULATION 
INEERING APPRENTICES. 
Br J. Ricnarps, Loxpow. 

(Continued from page 336.) 


THE relation between i 
heering arts, and especial] 
machines, warrants a sho 

this 


| interest, invention must not be passed over. It has sation ; th 
nvention and the engi- 

y between invention and | 
rt review of the subject 


| Systematised and generalised to a greater 
reason was wanting, there is 


CO., ENGINEERS, LONDON, 
(For Description, see opposite Page.) 






































another in the fact that one of the first aims of an manipulation and machine construction to certain 


engineering apprentice is to “ invent” something. rules and principles must be ascribed mainly to our 
As the purpose is so far rt a sue to say something | want of knowledge, and not to any inherent con- 
ich al : 


upon each subject in w earner may have an | ditions or principles which prevent such a generali- 


propost 
been an object this far to show that machines, pro- vention, with the difference that 
Riolaal eneael 


extent, and that a failure to reduce mechanical| The term invention applied to mechanical im- 
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provements should not mean chance discovery. 
Such a meaning is often if not generally attached to 
the term invention, yet it must at once be seen 
that results attained by any systematic course of 
reasoning or experimenting can have nothing to 
do with chance or even discovery in its most limited 
sense. Such results partake more of the nature of 
demonstrations, a name peculiarly suitable for such 
inventions as are the result of i 

In such sciences as rest in any degree upon 
physical experiment, like chemistry, to experiment 
without some definite object, may be a proper kind 
of research, and may in the future as it has in the 
past, lead to great and useful results; but in me- 
chanics the case is different ; the demonstration of 
the conservation of force, and the relations between 
force and heat, have supplied the last link in a chain 
of principles which may be said to comprehend all 
that we are called upon to deal with in ordinary me- 
chanics, and there remains but little hope of de- 
veloping anything new or useful by discovery alone. 
The time has been, and has not yet passed away, 
when even the most unskilled thought their ability 
to invent improvements in machinery was almost 
equal with that of an engineer or skilled mechanic ; 
but this is now changed ; new schemes are weighed 
and tested by scientific standards, which are in many 
cases more reliable than actual experiments, unless 
the experiments are scientifically performed. A 
veil of mystery which an ignorance of the physical 
sciences had thrown around mechanic art has been 
cleared away; chance discovery, or mechanical 
superstition, if the term may be allowed, has toa 
great extent disappeared’; so that many modern engi- 
neers re their improvements in machinery as 
the exercise of their profession only, and hesitate 
about asking for protective grants to secure an ex- 
clusive use of that which another person might and 
often does demonstrate as often as circumstances called 
for such improvement, ‘There are of course new 
articles of manufacture tobe discovered, and many im- 
provements in machinery which may be propersubject 
matter for patent rights ; improvements which in all 
chance would not be made for the term of a patent 
except by the inventor; but such cases are rare, 
and it is fair to assume that unless an invention is 
one which could not have been regularly deduced 
from existing data, and one that would not in all 
a have been made for a long term of — 

yy any other person than the inventor, such an 
invention can not in fairness become the property of 
an individual without infringing the rights of 
others. 

It is not the intention to discuss patent law nor 
even to estimate what benefits have in the past, 
or may in the fature be gained to technical in- 
dustry by the patent system, but to impress engi- 
neering apprentices with a better and more dignifiec 
appreciation of their calling than to confound it with 
chance invention, and thereby destroy that confidence 
in positive results which has in the past charac- 
terised mechanical engineering; also to caution 
learners against the loss of time and effort which is 
too often expended in searching after inventions 
with an object of gain. 

It is well for an apprentice to invent or demon- 
strate all that he can—the more the better; but as 
explained in a previous place what is attempted 
should be according to some system, and with a 
proper object. Time spent groping in the dark after 
something of which no definite conception has been 
formed, or for any object not to fill an ascertained 
want, is generally time lost. To demonstrate or in- 
vent one should begin methodically ; as a bricklayer 
builds a wall, as he mortars and sets each brick, so 
should an engineer qualify each piece or movement 
that is added to the mechanical structure by careful 
study, so that when done, the result may be useful 
and enduring. 

As remarked, every attempt to generate anything 
new in machinery should be commenced by ascer- 
taining a want of improvement. When such a 
want has been ascertained attention should be 
directed first to the —— upon which such want 
or fault is to be remedied. Proper mechanism can 
then be supplied like the missing links in a chain. 
Propositions stated in this way will no doubt fail to 
convey the full meaning of what is intended, and 
this systematic plan of inventing may be better ex- 
plained by an example to illustrate what is recom- 
mended. 

Presuming the reader to remember what was said 
of steam hammers in another place, and to be 
familiar with the uses and general construction of 
such hammers, let it be supposed that steam hammers, 


with the ordinary automatic valve action, those 
that give an elastic or steam-cushioned blow, to be 
well known and understood. Suppose farther that 
by analysing the nature of the blow given by 
hammers of this class, either from theoretical in- 
ference, or by experiment, it is demonstrated that 
dead blows, such as are given when a hammer 
comes to a ful! stop in striking work are more 
effectual in certain kinds of work, and that steam 
hammers would be improved by operating on this 
dead-stroke principle. Such a proposition would 
constitute the first stage of the invention, by de- 
monstrating a fault in existing hammers, and a want 
of certain functions, which, if added, would be an 
improvement. 

Sresseling from these premises, the first thing 
should be to examine action and plans of existing 
valve gear, to determine where this want of the 
dead-stroke function could be supplied, and to gain 
the aid of such suggestions as existing mechanism 
may offer, also to see how far the appliances in use 
may become a part of apy new system to be applied. 

By examining the rebounding hammers it will 
be found that their valves are connected to the drop 
by means of links, producing coincident movement 
of the piston and valve, and that the movement of 
one is contingent upon and governed by the other. 
It will also be found that these connexions or links 
are capable of extension, so as to alter the relative 
position of the piston and valve, thereby a en | 
the range of the blow, but that the movement 
the two is reciprocal or in unison. Reasoning in- 
ductively, not discovering or inventing, it may be 
determined that to secure a stamp or dead blow of 
the hammer head, the valve must not open or adinit 
steam beneath the piston until a blow is completea 
and the hammer has stopped. At this point will 
occur one of those mechanical problems which re- 
quire what may be called logical solution. The 
valve must be moved by the drop, there is no other 
moving mechanism to give motion to it; besides, 
the valve and drop must be connected, to iusure 
coincident action, yet the valve requires to move 
when the drop is still. Proceeding still inductively, 
it is clear that a third agent must be introduced, 
some part moved by the drop, and which will in 
turn move the valve, but so arranged that this inter- 
mediate agent may continue to move after the 
hammer-drop has stopped. 

This assumed, the scheme is complete, so far as 
the relative movement of the hammer drop and the 
valve, but there must be some plan of giving motion 
to this added mechanism. In many examples there 


motion after the force which propels them has ceased 
to act; cannon balls are thrown for miles, the im- 
| pelling force acting for a few feet only; a weaver's 


1| shuttle performs nearly its whole flight after the 


driver has stopped. In the present case, it is there- 
fore evident that an independent or subsequent 
movement of the valves may be obtained by the 
momentum of some part set in motion during the 
descent of the hammer head. ‘There is also another 
means of obtaining this independent valve move- 
ment, by employing the force of gravity. 

To sum up, it has been determined by inductive 
reasoning, coupled with some knowledge of me- 
chanics, that a steam hammer, to give a dead blow, 
requires the following conditions in the valve 
gearing : 

1. That the drop and valve, while they must act 
relatively, cannot move in the same time, or in 
direct unison. 

2. The connexion between the hammer drop and 
valve cannot be positive, but must be broken during 
the descent of the drop. 

3. The valve must move after the hammer stops. 

4. To cause a movement of the valve after the 
hammer stops there must be an intermediate agent, 
that will continue to act after the movement of the 
hammer drop has ceased. 

5. The obvious means of attaining this inde- 
pendent movement of the valve gear, is by the 
momentum of some part set in motion by the 
hammer drop, or by the force of gravity reacting 
on this auxiliary agent. 

The invention is now complete, and as the 
principles are all within the scope of practical 
mechanism, there is nothing left to do but to devise 
such mechanical expedients as will carry out the 
principles laid down. ‘This mechanical scheming is 
a second, and in some sense an independent part of 
machine improvement, and should always be sub- 
servient to principles; in fact, to have mechanical 





scheming precede principles, constitutes what has 


may be seen parts of machinery which continue in | 


been called chance invention. ‘That it is to be 
regarded in a sense distinct from dealing with 
principles or modes of operation is evident from 
the fact that a man may-have this faculty of 
mechanical scheming developed in an extraordinary 
manner, and yet be comparatively ignorant of the 
— of the most simple mschenion 

Referring again to the hammer problem, it will be 
found by examining the subject the builders of 
automatic acting steam hammers capable of giving 
the dead stamp blow, have em loyed the principles 
| that have been deseribed, with the exception of those 
firms who, instead of employing the momentum, or 
the gravity of moving parts to open the valve after 
the hammer stops, depend upon disengaging valve 
| gear by the concussion and jar of the blow, so that 
| the valve gearing or a ion of it falls and opens 

the valve. The “ dead blow” gear fitted to the 
| earlier Nasmyth hammers, was constructed on the 
latter plan, the valve spindle when disengaged being 
moved by a spring. 

I will not consume space to describe the converse 
of this logi — of inventing, nor to picture a 
chance schemer hunting after metlenieal expedients 
to accomplish the valve movement in the example 
that has been given. 

Inventions in machine improvement, no matter 
what their nature, must of course consist in and 
conform to certain fixed modes of operating, and no 
plan of urging the truth of a proposition is so 
common, even with the chance inventor, as to trace 
out the principles that govern his discovery, after 
it has been made; a negative course, useful in its 

. to confirm and further explain what may 

ve been demonstrated by accident, but the true 

plan is to proceed in the other direction, from 
principles to practice. 

In studying improvements with a view to practical 
gain, a learner can have no reasonable hope of 
accomplishing much in a field already gone over by 
able engineers, nor in demonstrating anything new 
in what we may call exhausted subjects, such as 
steam engines or water wheels; but should rather 
choose new and special subjects, and above all things 
} avoid radical innovations upon existing views or 
| existing practice. 

It has been already remarked that the boldness of 
young engineers is very apt to be inversely as their 
experience, not to say their want of knowledge, and 
it is only by a strong and determined effort towards 
conservatism, that a true balance is maintained in 
judging of new schemes. ‘ 

his article will be ended by citing the reader to 
Some examples illustrating the general plans that 
| have been briefly laid down in regard to inventions. 

The life of George Stephenson proves that not- 
| withstanding the novelty and great importance of 
| his improvements in steam transit, he did not “ dis- 
|cover” these improvements. He did not discover 
| that a floating embankment would carry a railway 
} across Chat Moss, neither did he discover that the 
friction between the wheels of a locomotive and the 
rails would enable a train to be drawn by tractive 
power alone. Everything connected with his history 
shows that all of his improvements were founded 
upon a method of reasoning from principles, and 
generally inductively ; to say that he “ discovered” 
our railway system, according to the ordinary con- 
struction of the term, would be to detract from his 
hard and well-earned reputation and place him 
among a class of fortunate schemers, who can claim 
no place in the history of legitimate engineering. 

Count Rumford did not by chance develop the 
philosophy of forces upon which we may say the 
whole science of dynamics now rests; he set out 
upon a methodical plan to demonstrate conceptions 
that were already matured in his mind, and to verify 
_—_ which he had assumed by inductive reason- 
ing. ‘The greater of really great and substantial 
improvements which have performed any consider- 
able part in developing modern mechanical engineer- 
ing, have come through this course of first dealing 
with primary principles, instead of groping about 
blindly after mechanical expedients, and present 
circumstances point to a time not far distant when 
chance discovery will quite disappear. 

(To be continued.) 
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GERMAN MINING AND IRON INDUSTRIES. 
Report from the Engi i of Franz 


BUrressBAck, , 
April 26, 1875. 

Tue powerful effects produced in industrial circles by 
the panics and crises of late years continue to be felt in the 
iron and engineering trades on the Continent, and the 
balance-sheets of many works for the quarter just com- 
pleted, show that but a small number only have been able to 
carry on their operations with profit during the current 
year. Old established and well known firms in West- 
phalia have stopped their rolling mills, and it almost seems 
that this will be the only way to meet the increasing danger, 
as the consumption still keeps back. The competition amongst 
the Rhenish and Westphalian iron works is very great, 
while the difficulty in settling orders is immensely increased 
by the competition of Belgian makers, Belgium cannot do 
anything with iron of the first quality, but her ironmasters 
can supply the market with rolled iron of ordinary qualities, 
and especially with rails, at prices which in fact would not 
cover the cost of production at our own works. Thus rails 
for mining purposes, weighing from 201b. to 801b. per 
yard, are offered, free of frontier and duty paid, at 8/. 5s. 
per ton; while iron rails of the Rhenish Railway section, 
have quite lately been offered to an ironworks in the 
neighbourhood of Cologne (where they are required for a 
short connecting line leading from the works to the rail- 
way), for 8/. Ss. per ton delivered at Cologne. 

Although various means are proposed for improving the 
situation, nothing but an increase of consumption, and de- 
crease of production, will really help matters. Another 
disadvantage under which we at present labour, consists in 
the continued speculations on the Bourse, by which the 
shares of old and sound established works frequently have 
their market price considerably reduced without there being 
any real cause for such depreciation. Moreover, the dis- 
cussions now going on in the newspapers regarding Ger- 
many’s relations to foreign countries, and her fight at home 
against Rome, all have an influence on our commercial and 
industrial life, which, already in a languid state, is by such 
matters placed in a still worse condition. 

How unaccountable the present position of affairs really 
is, can, perhaps, be best proved by a comparison of tenders 
sent in to public competitions, these tenders showing some- 
times a difference of 50 per cent. in the prices demanded for 
machinery, &c., of which the construction, weights, and 
qualities are strictly specified, and explained by drawings. 
An instance of this is afforded by the tenders lately sent in 
by eighteen firms for the supply of large pumping engines 
for the Queen Mary shaft of the Government mine at 
Clausthal, in the Hartz Mountains. In this case, every- 
thing with reference to the construction, inspection, test- 
ing, painting, forwarding, and erecting was strictly stipu- 
lated in the specification, it being demanded, amongst other 
things, that the pipes, 10.83 in. in diameter, should be 
tested before leaving the works to a pressure of 32' atmo- 
spheres, and the pipes, 7.3 in. in diameter and 1.57 in. thick, 
to a pressure of 122 atmospheres, or 1719 1b. per square 
inch. Moreover, all the crabs, timbers, steam winches, 
ropes, &c., employed during the erection of the engine had 
to be supplied by the contractor, and were to remain after- 
wards the property of the mine. For the 118.44 tons of cast- 
iron work comprised in the engines the lowest tender was at 
the rate of 15/. per ton, and the highest at the rate of 40/. 
per ton. For the 22.63 tons of wrought-iron work in the 
engines the lowest tender was at the rate of 24/. per ton, 
and the highest at the rate of 85/. 6s. per ton. For the 
39.92 tons of gun-metal in the engines the lowest offer was 
at the rate of 153¢. 2s., and the highest at the rate of 
2251. per ton. The tender included 358.57 tons of cast- 
iron, and 10.45 tons of wrought-iron pipes, and the 
lowest and highest tenders were 11/. 7s. 6d. and 20/. for the 
cast-iron, and 28/. 198. and 681. 10s. for the wrought-iron 
pipes respectively. For the erection of the machinery the 
lowest tender was 329/. 16s., and the highest 2199/. 16s. (1) 
Finally, of the complete tenders the lowest was that of the 
Cologne Engineering Works (Limited), at Bayenthal, near 
Cologne, who offered to do the work for the gross sum of 
14,2277. 14s., and the highest that of Mr. F. Wohlert, of 
Berlin, whose offer amounted to 26,2107. It may be re- 
marked, by-the-bye, that the firm making the highest tender 
is in amore favourable position as regards delivery than 
that making the lowest. As long as there is such a vast 
range of prices for work of which the character is distinctly 
tpecified, there is little hope of a normal state of business, 
yielding reasonable profits, being near at hand. 

However, there are still exceptions to this general state 
of affairs, and we are glad to report that the coal trade forms 
one of these exceptions. ‘The balance-sheet published by the 
Bochum Mining Company for the year ending December, 
1874, shows that this company, with a capital of one million 
thalers (150,000/.), made a profit of 396,536 thalers 
(59,4801), which amount, after paying a preference dividend 
of 6 per cent. on the A shares, and of 4 per cent. on the B 
shares, leaves a dividend of 28 per cent. This result is a 
prominent proof of the sound state of the coal trade during 
1874, and it is also a striking reply to the report on German 
industry lately published in /ron, and to the errors of which 
® correspondent of ExcrneerixG subsequently deservedly 
directed attention. 


Taz Frenco lsoy TxapE.—This trade has exhibited rather 
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animation. small current of orders is noticed, but no 
contracts of serious importance have been concluded. 











AN AMERICAN VIEW OF THE ENGLISH 
PATENT LAW. 


We reprint from. our contemporary, the Scientific Ameri- 
can, the pone longa on the Patent Bill ae mp 
the Lord Chancellor. At the present time this article will be 

Ny waultaie e discussion has 

“ For several years past a di ion been going on in 
England touching the d tof the “Brith patent 
laws. A Parliamentary Committee have exami wit- 
nesses; the press, the patent solicitors, the Society of Arts, 
and many experts have assisted in the discussion. The 
testimony has been carefully sifted, and a very | amount 
of ability has been brought to the ooniidensiian a ie sub- 
ject. The result of these labours has tallised in the 
form of a — Law — Bill, introduced in 
Parliament, an without serious opposition through 
committee. age he Lord Chancellor of Great 
Britain, the t gun of England, was the introducer and 
advocate of the Bill, and opened the subject by the delivery 
of an oratorical ide, two or three hours in length, 

woe & fills one of the 
large pages of the London Times, yclept the Thunderer. 

“ Hie lordship gives some striking statistics concerning 
English patents, illustrates the prolific and, in some instances, 
amusing operation of the American system, and strenuously 
urges the necessity of the proposed amendments, which have 
for their object to suppress or check the granting of patents 
for inventions. 

“ The existing Patent Law of England provides, in brief, as 
follows: Patents are granted to the first applicant, whether 
inventor or merely introducer. No official examination is 
made; but all patents are printed and accessible, thus ena- 
bling applicants to make their own examinations. The pa- 
tentee enjoys the exclusive possession of his patent. No one 
may use it without his consent. Heis not compelled to work 
it within any specific period. If the thing patented proves to 
be lacking in novelty or utility, the patent is for nothing. 

* These provisions are admirable for their simplicity and 
practical excellence; but their beneficent capabilities are 
marred, and indeed almost suppressed, by the heavy pay- 
ments demanded by the Government for issuing and certify- 
ing the patent. The duration of the ? is 14 years, 
divided into paid periods of 6 months, 34 years, and 
7 years. If the official fees attached to each period are not 





paid up, the patent terminates on the day of failure. The | ° 


total official fees now charged are 1751. sterling, or 875 dols,, 
for a British patent of 14 years. The British patent extends 
over England, Wales, Scotland, Ireland, and the Channel 
Islands. 
* For the British colonies, some twenty separate patents 
are required, the average Government p os. for which is 
200 dole. each; making, with the home patent, a total of 
5000 dols., as the Government demand for a patent privilege 
of 14 years, for the states of Great Britain. We believe 
there is no other nation that imposes such heavy charges 
upon the inventive portion of its ple, nor is there any 
patent-granting nation that, considering the ratio of popula- 
tion, issues so few patents as Great Britain. 

“ But it appears that a further curtailment has become 
be Lord Chancellor, in his great speech, tells us 

ts are annually applied for in England, of 
which one-third are abandoned at the end of the first six 

ths, and b null, by reason of the non-payment of 

the sealing fees, amounting to 125 dole. Seventy per cent. 
of the remainder become null at the end of the third year, by 
non-payment of the tax of 250 dols. Twenty per cent. 
of the surviving patents terminate at the end of the 
seventh year by non-payment of 600 dols. then due, eottag 
less than 700 patents per annum that actually ran for 1 
years ; while he average total life of English ts, as de. 
duced from the Lord Chancellor's sta 
patents included, is only a little more than four 

“To Americans, who are accu to the grant of 
thirteen thousand patents every year, each for the full term 
of seventeen years, the diminutive issues of Great Britain 
seem like a trifling affair. But to the mind of the Lord Chan- 
eellor an English patent is a big thing. J 

“*You have granted in this country every year, a 
‘ the enormous number of patents I have 
what is the effect on the industry of the country? The 
manufacturer, in carrying on his regular course of trade, is 
hampered by owners of worthless patents.’ ‘I cannot ima- 
gine anything more serious to ali the manufacturers of the 
country than that 4300 drag-nets, more or less, should be 
spread, every one of them curtailing, 


manufacturers to litigation, or per! nt 
blackmail, if they would esca ro per of litiga- 
tion for an alleged 
“It is to remedy this state of things that the Lord 
c urges the amendments. ne 
his long speech not a single word is to be 
co’ the inventor or recognises hia title to the favourable 
of my lord’s countrymen. Instead of reducing the 


cost of i tanta, tad sing the method of 
obtaining them, the acl aim of the Chancellor "s Bill is 





uirements. ‘ 
“The new Bill as follows: Five new Commis- 
sioners of Patents are to be added to the ni 
Certain examiners are to be . Referees are 
Examiners 
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methods and appli of industry, and given supremacy to 
their native ae 2 

“ We are doing all that we can, as a nation, to encourage 
and stimulate original inventions in our midst. It is by in- 
dustry and intelligence that we thrive. We, ex- 


tend the hand of greeting to inventors of every clime. We 
say to them: Come hither with new arts. They help 
to enrich us; they add to our national strength; they in- 
erease our moral power. Es do woe we inven- 
tors from the le of Great Bri to whom we are allied 
by many ties. 


e speak their tongue, are our kindred ; 
Same od, tes lace eae eae ieooees . 

“ We acknowledge our indebtedness to the Lord - 
cellor for spreading among his countrymen the intelligence 
that while it has become necessary to restrict and burden 
ap. ig, inveutors, they will find no burdens or restrictions 
in the United States. Here they will encounter few com- 
plaints i tents manufacturers. The princi 
wail to be in this is the ery of the manufac. 

practical things 


“ The Lord Chancellor will at to tur obtie tions if he will 
again noe Bn in Parliament, and 
widely in British realm, that all Englishmen, although 
denied at home, may freely obtain patents in the United 
States for the smallest in i 
useful; that patents are 
the smal! sum of 77. ing ; that the 
thirty-eight States and nine Territorial 
American Union; that an 
the exclusive control of his invention during the term of the 


ventors and suthors, b: ing to them an 

property in tee inventions, whether 

term agreed u in t. 

characteristic of the pred were Wn Law. It is this which 

ives value to our patents ; and it is because they are valuable 
so large a number are annually solicited.” 
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HORSE GEAR 


AND THRASHING 


MACHINE. 


CONSTRUCTED BY MESSRS. WALLIS AND STEEVENS, ENGINEERS, BASINGSTOKE. 
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We annex illustrations of a well-arranged horse gear and 
thrashing machine, constructed by Messrs. Wallis and 
Steevens, of Basingstoke. The horse gear is mounted on a 
carriage frame, upon which the thrashing machine may also 
be carried. The frame is of timber, and to it are bolted a 
pair of cast-iron brackets, which carry the sockets for the 
poles, and receive the bearing of the main shaft. The large 
driving wheel has bevel teeth, and gears into a small pinion, 
on the shaft of which is a spur wheel actuating a pinion that 
in its turn drives a universal coupling, to which a shaft can 
be attached, and the power led off either to the work direct, 
or to an intermediate gearing, as shown in the small sketch. 
The arrangement of the thrashing machine will be clearly 
understood from the section. 

NOTES FROM THE SOUTH-WEST. 

Tunnel Under the Severn.—The Great Western pies 
tunnel under the Severn is getting on very fast. Work will 
soon begin from two shafts in addition to that from the ends. 
The cost of the tunnel is estimated at 1,000,000/. 

Termination of a Strike.—A strike at Foxes Brid 
Colliery, in the Forest of Dean, has been terminated, the 
men accepting a reduction of 5 per cent. 

The Welsh Railways.—A committee of the House of 
Commons appointed to ong, a Bill for proposed ex- 
tension of the Great Western Railway for the purpose of 
effecting junctions with the Sirhowy and the Pontypool, 
Caerleon, and New Railways, sat on Friday. The case 
for the “owners, and occupiers” petitioning against 
the Bill was proceeded with, and evidence in support of the 

ponent’s case was given by Mr. Rees, agent to Lord 
rt Mr. Prince, of Risca, Mr. Williams, t for Mr. 
Capel Hanbury, and several gentlemen omen bo i 
loeal lines, which the committee decided that the 
preamble was proved, excepting so far as related to line No. 2, 
which would be struck out. 

Royal Agricultural Society.—Extensive tions are 
being made at Taunton for the Royal icultural Society's 
Show on Monday, the 12th of July, and four following days. 
The enclosure consists of 55 acres of land. There is a front- 
age ot 500 yards to the Wellington-road, from whieh point 
the Show ground stretches in a south-westerly direction for 
800 yards to a road connecting the of Galmin with 
i il. The chief entrance will from Wellington- 


The Welsh Coal War.—Ata meeting of the Monmouth- 
shire and Seuth Wales Colliery Owners’ Association, held at 





wage-rate payable in December, 1874. The meeting 
fon me BS BR Ny eh OA RY 
numerous of coalowners. Sir George Elliot, M.P., 
was not present. It is understood that i 

















the amount of the reduction to 10 per cent. was rejected, after 
a warm debate. At a meeting of Dowlais colliers, held on 
Saturday, an opinion was 
ought to be resumed. At a mass meeting at Mountain 
Hare on Monday, however, the speakers the con- 
duct of the employers on the ground that it was ive ; 
resolutions were submitted to yn assem- 
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auspices of the Society for the Promotion of Scientific In- 
dustry in Manchester, will be opened on May 14 by the Earl 
of Derby, i of the society, and the opening address 
will be delivered by Mr. John late the superin- 
tendent of machinery to the War Department. The exhibi- 
tion will contain a very fine collection of engineers’ tools and 

hered from the fact that Sir 
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FARMER AND TYER’S ELECTRIC BLOCK SIGNAL. 


NotwitustanpinG the perfection to which 
the working of the block system has been 
brought under various hands, it yet remains— 
or rather, until recently, did remain—a fact 
that there was still a sufficient margin left for 
buman fallibility to render nugatory the best 
devised plan. To explain this point clearly we 
have only to refer to the well-known and oft- 
quoted Clayton Tunnel accident. There the 
man at the south end signalled for a train to 
enter the tunnel whilst there was yet a train 
in it, and into which the second train ran with 
disastrous results. The reason given by the 
signalman for so doing was that the man at 
the north end had signalled to him that the 
first train had cleared out. This, however, was 
denied by the north-end signalman, but it is 
clear that one or other of them grievously 
blundered. Had some means of control over the 
southern semaphore been given to the northern 
signalman the southern man could not possibly 
have erred. It is just this control which the 
apparatus we have illustrated herewith gives 
the signalmen at each end of every block sec- 
tion, and by which the only entrance open for 
the admission of the element of human falli- 
bility is now practically closed. The apparatus 
is the invention of Mr, J. 8. Farmer, of the firm 
of Saxby and Farmer, Canterbury-road, Kil- 
burn, and Mr. Tyer, the electric telegraph en- 
gineer, and by whom it has been jointly pa- 
tented. 

The apparatus has been put to the proof on 
a working scale at Messrs. Saxby and Farmer's 
works, where it has been erected, and where we 
recently had an opportunity of witnessing it in 
operation. It comprises a combined mecha- 
nical and electrical arrangement by means of 
which the working of the semaphore signal can 
be controlled from any point quite irrespective 
of distance. The part which electricity plays 
in the matter is to render active, for a time, an 
electro-magnet, causing it to attract an arma- 
ture. When the attraction ceases a detent in 
connexion with the armature is released and 
the signal is set free from the hand lever by a 
mechanical arrangement. By means of the 
usual counterweight the semaphore on the line 
rises to and remains at danger directly the con- 
nexion between is «...d the hand lever is broken. 
If the local signalman places the semaphore 
at danger the distant signalman can maintain it in that 
position if he desires in spite of the endeavours of the local 
man to restore it to the position indicating safety. In like 
manner should the signal be at safety, the distant man can 
raise it to and maintain it at danger. To summarise the 
matter the signalman at either end of any block section has 
the power individually to act upon the semaphore to signal 
danger, but it is only by the concurrent action of the two 
that the safety signal can be given, The electric current 
is carried in its circuit through indicators placed in the 
signal boxes, by which means both signalmen are made 
acquainted with the result and action of the apparatus. 

The details of the arrangement will be seen by a 
reference to our engraving, in which Fig. 1 shows 
the apparatus in side elevation, Fig. 2 being a part front 

A connecting rod extending downwards from the 


view. 
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lowered along with its lever, its lower extremity coming in 
contact with an angle of the framing causes it to be set in 
such a position as to be ready to engage under 
pin for the purpose of Bown trdyn en. de ge 








being fitted in a slut with a spring so as to accommodate 
itself to the relative movement of the crutch. 


wire leads to an insulated spring on which a projection from 
the weighted arm bears when that arm is ite 
upright position. Thus the circuit remains while 
the arm is down, and is completed only when it is raised, 
provided of course that it be also at the same time com- 
pleted at the distant station. 


prevented. We thus have another element of safety ready 
to be introduced into the working of our railways, and it 
is to be hoped railway managers will not be slow in avail- 
ing themselves of the services of this useful adjunct to rail- 
way signalling apparatus, the more especially as this im- 
provement is grafted upon the ordinary means of block 
working, and does not necessitate either additional wires or 
instruments. 


FASTENINGS FOR RAIL JOINTS, 

In the course of an article published by us on the 29th 
of January last, we referred to the absence of improvement 
in the construction of permanent way. Since that time 
we have had brought to our notice a form of rail t 





ore to describe these improved fastenings 
Se et Ge te eee er These 
may be stated to be to secure as a 
“ continuity” as is possible in the r Whatever amount of 
strength the rail may possess against vertical 
whatever stiffness 
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Trers op Fisu-JointTs APPLIED 
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‘ Distance between Supports 2 ft. 





i 
Weight | 5 } 0 | 
Common fish ...| Deflection | § in. i 
” ees ” oka in. 
Adjustable (Fig. 1) | Na | 8 
Cast iron (Fig. 2) ... = | Mi | Na | 
= ad in Nil | Nil 
e s | wa | Na | 
» a ™ | Nil Nil 








any other portion of the rail metal; 2nd. That by its use 
unequal deflection of the rail ends is rendered impossible; 
and, generally, that it would in practice very greatly re- 
duce vibration, and consequent wear, tear, and depreciation 
in rails and rolling stock, and further that it would reduce 
to a minimum the risk of breakage in rails, wheels, and 
axles while the latter are in motion, and especially so when 
this risk of breakage is rendered greater by intense cold. 

The second form of construction is shown in drawing Fig. 
2; it consists in bestowing the requisite amount of material, 
as before described, on the joint, and in securing a unity in the 
arrangement, by the action of the lower bolts, in drawing up 
the groove and tongue below the rail. The effect of this is to 
make of the two side plates one distinct appliance, which is 
proved by the tests given above to confer on the joint a large 
amount of strength. It is claimed for this principle that it 
will make the joint as strong for traffic as the body of the 
rail, that, by its inherent strength and the additional sup- 
port derived from the unity of the parts, it will equalise and 
perfect the bearing of its edges on the rail shoulders, and 
contribute greatly to the general advantages claimed for 
the joint first described. 

The annexed Table of tests applied to common fish-joints 
and to the improved fastenings just described were made 
with the utmost possible care, and with a view to compare 
fairly the bearing strength of the various arrangements. It 
will be seen that under 10 tons, very little in excess of the 
weight of the driving wheels of our larger locomotives, the 
common fish, as might have been expected, exhibits com- 
plete inefficiency. Thetrials were made in February last, 
by Mr. J. Hartness, Test Master, Sunderland. 


The adjustable splice, Fig. 1, was made of ordinary rolled | 
iron, the splices, Fig. 2, were of ordinary cast iron, not with | 


a view to the use of this material in actual practice, but as 
a simple means of ascertaining the amount of strength pos- 
sessed by this form of construction. 





STREET TRAMWAYS. 
To raz Eptror oF Exeineeaise. 
Srr,— When I asked Mr. Gore’s opinion on the question 
of iron versus wood, and stated my case, I thought that, by 


your kind permission, this subject would have been dis- | 


cussed and thoroughly ventilated in the columns of your 
journal ; but I am dissppointed, astonished, and somewhat 
amused at the evasive manner in which he has treated the 
question at issue. 

I said | objected to wood being used in the sleepers; to 
the idea of a loose and yielding foundation ; and to spiking 
or bolting down the rails; and as I advocated a system com- 
posed of longitudinal iron sleepers well bedded in concrete 
or asphalte, a rail easly removed without disturbing the 
streets, and points and crossings that can be bonded into 
the main line, I wished to know what were his objections to 
iny ideas, and in reply he speaks of every other subject but 
the one on which his opinion was asked. 
state where the failure has occurred that I have alluded to; 
I answer, principally on the Liverpool tramways, laid, I 
unde , under the direction of Mr. Gore—that the rails 
are loose, that the spikes jump out of their places, is not denied; 
but these defects, it is said, would not appear if his plan of 
scarfing the sleepers was carried out. es really at a loss 
to see how the jomts of the rails can be protected by searfing 
the timbers, as it is well known that every effort is made to 
keep the joints of the rails as far as possible from the joint 
of the sleepers, and were I to lay a timber road, I could so 
arrange my materials that the joints of the rail would be 
about the centre of the longitudinal sleeper. This being the 
ease, if the road did sink, the scarfing would protect the 
joining of the timber, but not the joints of the rails. That 
a timber road can be constructed that will not sink, I refer 
to page 112 of your journal, where you state the Glasgow 
tramway is the best example of the wooden system laid, but 
“ yet the unevenness of the rails at the joints is most unmis- 
takeble, indeed it was very patent within a few months of 
the opening.” I think, therefore, I am not far wrong, when 
I object to the present mode of fastening, and say, I cannot 
see how it is possible to keep the joints level on a timber 
system without disturbing the paving daily. 

When Mr. Gore says he has ome paren “many thousands 
of miles of railway” \aid on iron sleepers, he forgets to 
state that they were laid on alternate bearings, and he for- 
gets that | spoke of continuous irom bearings; by treating 
the question in this manner, he wanders from the point at 
issue. Iam told a rigid road has been laid, tried, and has 
failed ; that roads have been laid with stone sleepers, that 
twenty or even thirty systems of iron roads have been intro 
duced, and that many of them have failed. I have men- 
tioned one to show that it is possible to lay a cast-iron road 
that will stand—that will not dance in its seat; but I have 
also shown that, from the nature of its construction, the 
joints at every four feet six are uneven, and cannot be 
otherwise. 


Tons. | Tons. | Dons. Tons. | Tons. 


I am de-ired to} 





16 18 20 


ie. | Permanent set. 
Nil © | Not tried further. 


Nil Broke between 15 tons and 18 tons through bolt holes. 
Nil Broke with 18 tons on through bolt holes. 

Nil | Nil | Broke with 20 tons on through bolt holes. 

Nil Nil | Not tried further. 





If Mr. Gore ay —* the ey newt 3 oe 
h in my last letter, which is in 
f cntaing himself to the question, give his i on it, I 
will have much pleasure in reading them, and will attempt 
to discuss with him the merits of the iron system proposed. 
I am, yours soe 
10k. 


To rue Eptror ov Exctnzgnine. 

Srm,—For several weeks I have noticed in your paper a 
corres lence on the subject of street tramways, between 
a gentleman signing himself “ Prior,” and Mr. Gore. 
The latter appears very indignant that “ Prior” sho ues- 
tion his engineering education or ask where he could have 
picked up his experience, and replies that he tried to learn 
his business in a smal! town near Birmingham, and that he 
has been to America, “ not to learn how to make street traw- 
ways” (which he appears to think he knew already), but 
| simply “ to discover the defects of the American system” — 
and I suppose set them right. 

I am sorry that with so large an experience he has 
afforded us so very little information on the subject of 
tramways. 

All lean gather from this long letter is that he believes 
the most antiquated system of tramway construction—viz., 
longitudinal and croas timber sleepers—is the best. 

r. Gore, like a true Englishman, sticks to the old ideas, 
and is reluctant to put any faith in improvements, especially 
if such should be in the direction of an iron permanent way ; 
and either for want of experience or information, he a rs 
singularly ignorant of what has been accomplished in the 
direction of iron permanent way both for railways and tram- 
ways, as the following extract from his letter must show: 
He says (referring to your correspondent “ Prior”), “ He must 
be fully aware of the many attempts that have been made 
to substitute iron for wooden sleepers on railways in this 
and other countries,” and proceeds to eay: “In the course 
of my travels in various parts of the world, I have passed 
over many thousands of miles of railway and have seen 
hundreds of tons of these iron sleepers and self-sustaining 
rails (?) by the roadside or else in store yards looking like 
so much serap ready to be sold as so much waste materials. 
| I think itis fair to presume that these had all been tried and 
failed. Now if the iron sleeper system is not adapted fora 
railway, where it is only exposed to one class of traffic, 
what reason is there for believing that such a mode of con- 
struction can be successfully applied for street tramways ? 
But we are not left to mere conjecture in this matter; this 
| rigid or iron road has already been tried and has, in most 











I am, Sir, your obedient servant, 
James Livesey. 
9, Victoria Chambers, Westminster, London, April 21, 1875. 


ROTARY PUDDLING. 
P ‘s To THE vet heed Sok, per peanee aP 
1z,—In your issue il 2nd, you pri a letter 

Mr. J. A. Jones with reference tosie-uaiiien me upon 
the Danks machine, a few points in which for notice. 
Iam glad, however, to hear that the results obtained by 
puddling molten refined iron have proved satisfactory, and 
confirm so closely my own 

No doubt 7s. per ton (the cost of refining given by Mr. 
Jones) is low, although I presume it depends upon the amount 
of silicon to be removed; but as the process consists in melting 
pig iron with coke and iron ore, sulphur is not eliminated to 
any great extent, and the silicon as a rule cannot be reduced 
very low, because the charge would be likely to set in the 
bottom of the cupola, where most of it remains for some con- 
siderable time before it is tapped out, being in contact with 
water boshes, which convey away the heat from the metal 
most rapidly. 

I have stated the cost of materials for my process to be 
2s. 10}d. per ton for every 1 per cent. of silicon. That was 
the cost in 1872-73 when prices were high, but they will not 
vary much from one time to another, as no coal or coke is 
used in the tion. What would have been the cost of 
the process adopted by Mr. Jones in the two years above 
mentioned, when coke (the principal agent employed) was 
three times the present price? (which it may be again). 

Mr. Jones says, “ The further figures as to what may be 
saved by the use of refined iron as compared with pig, I do 
not adopt, as they are quite fallacious.” 

I should have glad if Mr. Jones had pointed out which 
were the figures, and where they were “ fallacious.” 

There are only five items where an error can have occurred, 
as they are the only ones I have mentioned (see your issue of 
March 26th). 

1. Weight of iron produced per day. 

2. Consumption of fettling. 

3. Consumption of coal. 

4. W ot puddlers and underhands. 

5. Yield of slabs. 

1. I estimated that with molten refined iron 10 tons 2 ew’. 
could be produced per 24 hours. Mr. Jones says they aciuaily 
make 50 tons per week (5 days) which is equal to 10 tons 
per day. This item is therefore correct. 

2. Mr. Jones says that with respect to fettling I am 
” fairly accurate.” 
> aa I admit pe ne ge nos a 

ve bo opportunity of weighing uantit |, aD 
I stated in poet = ne that I had only map a rough estimate, 
although before doing so I had consulted with others 
who had used the Danks machines. Neither do { think the 











| instances, failed, and where it has been partially ful, 
| it has been found inferior in many respecte to the timber 
| system.” 


| Ihave quoted this part of Mr. Gore’s letter at some length, 

because it contains such sweeping assertions and statements 
| so contrary to facts that it is important to set right ; and I 
| think if Mr. Gore had taken the trouble to inquire of almost 
| any engineer in Westminster, he could have obtained infor- 
| mation and facts that would evidently be new and probably 
valuable to him. 

Now let us see how far iron permanent way, as applied 
| both to railways and tramways, has been the fa)lure or mere 

experiment Mr. Gore would wish your readers to understand. 
| In Egyptand India, during the last fourteen years or more, 
| iron sleepers have been very extensively used, and some 
| thousands of miles are laid, and continue to be laid in those 
| countries, as well as other parts of the world. 
| It would take some time and labour to get the exact 
| statistics of the total length of lines laid with iron sleepers ; 
| but without much trouble I can give Mr. Gore some idea of 
| what I (as one only amongst the number of those who have 
| given some attention to the subject of permanent way) have 
| done. Thus, in the Argentine Republic alone—leaving India, 
| Egypt, and other parts of the world out of the question— 
beginning with the year 1864-5 (in which 12,000 tons were 
sent out), and up tp present time, there ron be we by an 
increasing ratio a to’ uantity of 71,000 tons or 
equal to #50 miles of alled " aioe 
manent way, being nearly the total mileage of the railways 
in that country, and only last week a contract was made for 
8000 tons, another 1000 tons being specified for immediate 
extensions. 

This, I think, Sir, you will admit contrasts very strangely 
with the statements made by Mr. Gore; and then, as to 
tramways, confining myself again to one place only, viz., 
Buenos A 


In the oad 1865 there were several miles only laid down, 
and which were constructed with timber sleepers. About 
that time a spirited American gentleman and engineer living 
there determined to give iderable extension to the tram- 
ways in the city, and in order to adopt the a re 

selected 





known, visited the principal towns in the United 
where he purchased the whole of his material, and 
tember sleepers such as described by Mr. Gore. He then 
eame to Engiand and consulted me on some railway 
i iron 


and was so muchi Seat we neers 
way for tramways I brought under his notice, that heat once 





stimate, as a mere was very far out. Because at the 
Erimus works, I , they can now work with 8 ewt. 
of coal per ton of iron, and as 10 tons are obtained in 24 
hours, this is 4 tons of coal in that time. My estimate being 
6 tons, or 12 ewt. per ton of iron, or 4 ewt. per ton more than 
ow Mr. Jones, which is worth, at 7s. per ton, 
1s. 

But there is no doubt that there have been considerable 
reductions made in the consumption of coal, and if it is now 
8 cwt. per ton or 4 tons per hours, it was at one time 
quite 5 tons per 24 hours, or only 1 ton less than my esti- 
mate. 

4. The wages of puddlers and underhands given, were 
those peld an ha Heath's works, when I was there, and are 
not “fallacious.” I have not gone into the full particulars 
of the other labour, repairs, and interest of » which 
would have taken too much space; but if these all remain 
stationary and 10 tons of bars are obtained from refined metal 
as against 3 tons 16 ewt. from pigs, it is evident the saving 
is as 10 tons to 3 tons 16 ewt. 

5. The yields are not “fallacious,” as I gave the average 
of nearly a week’s working night and day upon my refined 
iron puddled in one furnace and pig iron in another, both 
furnaces being watched with the same care; and can 
be confirmed by the books of the manager who took down 
every particular. The yield from Mr. Jones's iron may, how- 
ever, not be so good on account of its containing more 
ur. 


a conclusion, I would say that | am glad Mr. Jones has 
Oe i ee i 


y with my system of iron per- | gy) 


in i pay meaty Oe eet mpg enh coating 
any one who will their energies to the subject. 
I am, Sir, yours faithfully, 


Arruce Wannen. 
21, Leinster-square, Bayswater, April 21, 1875. 


COOLING PONDS. 
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<< -ing a reliable supply without pumping. In other words, 
ng to anything to lift the injection fo ft. for example ? 





For instance, take the two followi log = Re age are close 

imations to existing ones. air pump 
orp. diameter 3 ft. stroke. The condenser is 6 ft. long 
between flanges, and 40 in. diameter; the foot-box flanges 
are of the same height, so that with the ere ges at 18 in. 
from top flange, it is @ little, say 6 in., be the deli 
yalve surface. The ) reaches up to the engine house wal 
so that the water is delivered on one side of a separating wall 
and taken back on the other. It is evident that with constant 
water level a fall of 3 in. from delivery valves would clear the 
hot well, and then 3 in. would remain asa head on the in- 
‘ection, so that it will ran in by opening the valve even before 

lowing through. : 

In the second case a much taller condenser is used, so that 
injection is 2 ft. above back water pire centre to centre, 
while the back water pipe centre is 7 ft. above delivery valve 
surface. The delivery valve surface is, say, 3 ft.5 in. above 
ordinary water level in the pond, while in the summer or 
weather this level is 2 ft. lower, so as to give a total lift in 
such times of 8 ft. What will be the effect of these circum- 
stances ? Of course the water will not lift itself ; but where 
the work comes from that does it I confess that I cannot 
clearly see. The air pump appears to do the same work in 
each case as resistance multiplied by velocity is constant. 
The back water will of course fail a certain distance in the case 
of the lower pond, and in so — will convert work into heat ; 
but this heat cannot be suppc to do the lifting part of the 
business. Can the atmospheric pressure be considered to act 
in same way as @ head of water in water pressure engines, 
&c., in expending an amount of energy proportioned to the 
volume, irrespective of pressure, while the excess of potential 
energy is converted into heat somewhere or other, as it is 
evident that the same amount is pressed into the pipe in each 
ease ? 

Ifthe water is heated in case of a shorter lift, then it appears 
that there would be a loss instead of a gain by means of an 
impaired vacuum. : 

if you would kindly give the above a place in your journal 
it might elicit some reply that would be of general interest, 
or if you would refer to anything in any part of your 
previous issues, or in any other accessible place, I along with 
others would be greatly obliged, and beg to remain, 

Yours most truly, 

Oldham, April 20, 1875. We 


{We have replied to our correspondent’s inquiry in an 
article on another page.—Ep. E.) 








COMPOUND AND NON-COMPOUND 
ENGINES. 
To rue Epiror or Exerneerixe. 

Sirx,— Referring to the experiments made by Mr. Emery on 
the s.s. Bache, published in En@rngeeine in January and 
February last, compare trial No. 6 (Table) compound with 
trial No. 16 cut-off system, as these give the best results; 
compound trial No. 6, May 12th, 1874, time 1.933 hours, 
steam 80.214 lb., vacuum 26.5 in., sea water 60 deg.. revolu- 
tions per minute 53.18; trial No. 16, May 18th, 1874, time 
2.116 hours, steam 79.5 lb., vacuum 25.52, cea water 66 deg., 
revolutions per minute 53.84 

Compound trial 2.227 |b. of coal per indicated horse power 
per hour. 

Cut-off system trial 2.535 1b. of coal per indicated horse 
power per hour, or about 13.8 per cent. in favour of compound 
system. 

Compound pressure of steam 80.214 lb., cut-off pressure 
79 5lb., 1.214 less than compound ; sea water compound trial 
60 deg., cut-off trial 66 deg., or 6 deg. in favour of compound, 
as the colder the cireulating water the better the vacuum ; had 
the pressure of steam and temperature of sea water been the 
same there would have been less difference in the results. 

The temperature of the steam and the heat of the uptake, 
which are important, are not given. 

Durirg the cut-off trials, if the packing were not taken out 
of the staffing-box and piston of the high-pressed cylinder, it 
would tell against the results. In the compound trials, at 
about the same ratio, the consumption of coals increased as 
the time. 

Thus trial No. 6, time 1.933 hours, coal 2.227 lb. 
ae ag Pa 2.230 ,, 
- No. » « 2.066 ” 2.268 ” 

The proportions of the cylinders were good for a compound, 
but not for a cut-off engine, diameter of cylinder 25 in., stroke 
24in. 

Most engineers know that to make an economical cut-off 
engine you must have the stroke twice the diameter of cy- 
linder, or at least as 3 is to 2. 

One of the best cut-off engine makers in New York told 
me, when speaking of failures in our cut-off engines, that any 
man that made a cut-off engine diameter of eylinder more 
than the length of stroke ought to get States prison, or be 
given in charge of his friends. The steam ports area='; area 
of cylinder is large enough for a steam port, but not for an 
exhaust. The best cut-off engines | know of have separate 
steam and exhaust valves, area of steam gs to ds, area of 
cylinder area exhaust »\ piston area. disadvantages I 
have stated, coupled with the fact that Mr. Emery advocated 
the compound system, go far to account for the apparent 
saving in the latter. 

Notwithstanding the above remarks, I consider the report 
fair and impartial I have also read the account of the trials 
of the Rush and Dexter, which are not worth commenting 
upon, as the cylinders of the one were j and the 
other not, and only one short slide valve on cut-off engine, 
instead of ome at each end; and from the following re- 
marks in the report, “ The loss of water was not sufficient to 
affect the result materially in either case. It was 


other trifling leaks that could not be detected !” Any man of 
experience must know that inferences drawn from such trials 
could not be relied u 

New York, April 10, 1875, W. G. 


AIR ENGINES. 
ér,—Ta ira pr goin fete gna Ta 
ye we, ang sone being Sete to 
that the continuous Seotinnt el the ole le ena manga te 


regenerator, and that there are other more patent causes 
loss, of efficiency than the im i 
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air during the operation a d, and thus dou 
of the hot bottom at that time. 
tion of the regenerator. 


the efficiency 
This is an important fune- 


much of the inefficiency of the engine to be attributed to it. 

The chief cause of this inefficiency I consider to be 
the impossibility of having the working air either as 
hot as the hot end or as cold as the cold end of the 
machine. How Stirling ascertained these temperatures 
I do not know, but probably ps represent pretty 
correctly those of the heating and cooling surfaces. 
Some experiments I have made would cause me to think that 
the working air must have been at least 150 deg. colder than 
the bottom and the cold air 60 deg. or 70 deg. hotter than 
the top. A good deal is also due to conduction in the metal of 
the plunger, the thin case, the heating vessel itself, and the 
regenerator. For, doubtless from practical convenience and to 
insure an easy passage for the air, Stirling used continuous 
metal strips which formed powerful conductors of heat, and up 
which the heat was constantly flowing, though from his 
patents it is clear he was quite ave to the advantage of pre- 
venting this conduction. 

lt was observed his engine worked best when there was a 
slight leakage of water inside and the air moist, 


A. C. Krex. 
Glasgow, April 14, 1875. 
[It is not “correct” that heat should be communicated 
Srom the furnace to the air during ad. All the heat should 
be given at the higher limit of temperature, and during 
d...a@ the air is only being raised to point by heat pre- 
viously stored in the economiser. We think it probable that 
most of the heat received by the air from the furnace during 
5... ¢ would be carried away by the water in the refrigerator, 
but even if this were not the case, and if the reception of 
heat during c .. . d were nil, it would (for the reason stated 
above) be a loss and not a gain of efficiency that this heat 
should be communicated to the air during d...a. The very 
function of the economiser is to prevent the necessity of any 
reception of heat from the furnace to raise the temperature 
of the air (that is during d...a). What our correspondent 
says about the communication of heat to dry air is to some 
extent true, but as it was only during a...6 (when the 
plunger was stationary) that heat ought to have been com- 
municated from the furnace to the air, and as the whole 
working of the engine depends on this communication having 
taken place, it is r le to that a similar 
took place during c.:.d, when it would be entirely pre- 
judicial.—Ep. E. 


AIR COMPRESSORS. 
To tus Eprror oy Exsotreenine. 

Sre,—In Messrs. Clayton, Son, and Howlett’s excusably 
somewhat partial notice, in one of your ee of 
the air com they manufacture, those gen have 
omitted to answer your correspondent “ W.’s” main question, 
which was: “ At what temperature is the compressed air de- 
livered ?” Of course after the given compressor has been 
working some hours. Messrs, Clayton, , and Howlett 
have also forgotten, in their otherwise voluminous communi- 
cation, to state that their compressor does not work at more 
than 46 lb. above the atmosphere. 

Again, the “system” to which your former correspondent 
“W.” referred is that in which a small portion of water is 
injected at each stroke by a pump or head into the cylinder. 
Now this form of com can be worked at 
second, which is about the speed claimed for Sturgeon’s 
machine, I believe. “ W.” does not as Messrs. Clayton, Son, 
and Howlett assume, refer to the yoy ge plan, in which 
a mass of water serves as piston. But thi weeneans ai 
has its advantages; it is almost solely employed in - 
ee work can be used, and the cost of repairs is 
smal 


It is ible that, at the low pressure of 46 Ib., Messrs. 
Claytoc, Son, and Howlett will feel no inconvenience, but 
this will scarcely be the case at higher pressures. 

The question of the pressure to be developed is the main 
one with an air compressor, and the Colladon compressors 
deliver air at twice or three times that of the Sturgeon ma- 
chine. In fact, it would be physically impossible, without 
direct contact with water, to work the Sturgeon machine at 
high pressures. 











Obediently yours, 
Eoxvs. 
Vienna, Apri! 13, 1875. 


Tur Extxve Inox Worxs.—It is rumoured that the 
Erimus Iron Company, Middlesbrough, who are now making 











in the Dexter, which had been on service, the safety valves of 
this vessel leaked slightly! and there were probably some 


irom successfully by the Danks furnace, modified by 
Mr. Jones, intend to erect blast furnaces at their works. 


il Engineers, show that its action is too perfect to allow | ; 


data cme orn PADDLE STEAMERS. 
THE 


volving floats, pair driven # distinct pair of 
i forward wheels , and the 
engines—the -— Age -seveD 


4, Great James-street, London, April 27, 1875. 
ENGINES OF THE 8.8. “CITY OF 


RICHMOND.” 


We this week publish a two- engraving showing de- 
tails of the condsaser, sit ape, end cirvulstin, pamp of 
views 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

Mrppiespnoven, Wednesday. 
The Cleveland Tron Market.—Yesterday on ‘Change at 
Middlesbrough the attendance was rather larger than usual, 
but again business was flat. Pig-iron makers still asked 
57s. 6d. per ane ae and — the other qualities * 
te figures, but metal were willing to sei 
view enin Messrs. Lloyd and Co. have blown in two 


taken in the finished iron trade. Several good rail 
recently been placed in Cleveland, and there are 

still large colonial orders in the market. Prices are stiffer. 
The Coal and Coke Trades.—¥or all kinds of fuel there is 

a steady demand, and quotations are The Right Hon. 
W. E. Forster, M.P.. who was arbi in the Durham pit- 
men’s wages question, has given his award, which reduces 
the wages 5 per cent. 5 ee ee 


the reduction would have been hea 

The Cleveland Ironstone Miners.—Great gom are 
made about the output of stone in Cleveland. miners 
are on the restrictive tack. of stone are y 


the rate of payment 
In the present condition of trade are not likely to obtain 
avy advance. Of course, when tly improves 
and the district has thoroughly recovered from the long 


erected near the railway station at Stoekton. 
the first works of the kind in the old Teesside town. 


The Work at Darlington.— The share- 
holders and oe eS See 
the Darlington Iron Company will next put their works 
fall operation. This is « strong indication of the improved 
state of the iron trade. 

The Iron and Steel Institute—On the Sth of May the 
general annual of the Iron and Steel Institute will 
be held in London at the rooms of Institution of Civil 
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NOTICE OF MEETING. 
Tue InstrrvuTion oF Crvit ENorngers.—Tuesday, May 4th, at 
8p.m. Discussion on Mr. Deacon’s paper “On Constant and 
Intermittent Water Supply.” 
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THE INTERNATIONAL EXHIBITION 
OF 1876. 

ENGLIsH manufacturers have scarcely done with 
the Vienna Exhibition of 1873, before they are 
officially invited to take part in a similar international 
demonstration in 1876. This time, however, the 
scene shifts from the old world to the new—from 
Vienna to Philadelphia—the actual raison détre 
of the exhibition being to celebrate the hundredth 
anniversary of American Independence. For this 
purpose a e part of Fairmount Park, one of 





the boasts of Philadelphia, has been allotted, and 
since many months engineers 


and contractors have 
energy, 


xa | and 72ft. hig 


the Exhibition opens, unceasing labour will be neces- 
sary to complete the task. 

We sball in due time publish full drawings of the 
designs and construction of the various buildings, 
but we may take this nity of giving some 
idea of the scale of the Exhibition. will be 
five main structures—the Industrial Hall, the Ma- 


chinery Hall, the Art Gallery, the Horticultural | ha 


Pavilion, and the Agricultural Hall. Besides these 
there will of course be the numberlees smaller 
buildings in the park, which will spring up of 
necessity in all directions. 

The main building is constructed chiefly of iron 
and glass, and in its general design bears a marked 
resemblance to the Great Exhibition of 1851. It 
lies about due east and west, and covers a rectangular 
area 1880 ft. by 464 ft. in width, The greater 
of this large building is only of one story, the height 
being 70 ft. “At the corners are four towers 75 ft. 
high, and in the centre of the building the roof for 
a space of 184 ft. square is raised, and at each corner 


~| is placed a tower 120 ft. high. The total areas of 


this building are as follow : 


Acres. 
Ground floor 20.02 
In galleries 85 
In towers 60 


21.47 

In the direction of its length the building is 
divided into seven In the centre is a main 
avenue 120ft. wide and 1832ft. long; on either 
side is an aisle 48ft. in width, then two more 
avenues each of 100 ft., and between them and the 
wall of the building on each side are two other 
aisles of 24 ft. Three transepts of the same width, 
and divided in the same way, break up this enormous 
hall, and destroy the monotony of a long unbroken 
roof line. 

The Machinery Hall is also on a grand scale, but 
neither its design nor construction call for speci 
remark here. It is 1402 ft. long and 360 ft. wide, 
with an annexe 208 ft. by 210 ft., and the area 
covered is 19.82 acres, the available floor 
being 14 acres, including the galleries. 
building is divided into two main avenues, each 
90 ft. wide, with a central aisle, and one on each 
side, all 60 ft. wide, In the centre is a 
90 ft. wide, The annexe already mentioned is to 
devoted to the exhibition of hydraulic inery. 

The Art Gallery resembles somewhat in general 
design the corresponding building at Vienna. It 
is being built of granite, iron, and glass, so as to be 
practically fireproof. It is 365 ft. long, 210 ft. 
wide, and 71 ft. in height. 

The Horticultural Building is a large and elegant 
structure of glass and iron 383 ft. long, 193 ft, wide, 

i. The Agricultural Hall is also of great 
dimensions, and of some little architectural preten- 


%/ sions. The materials employed are wood glass. 
33/ The general plan consists of a long nave crossed by 
ses | three transepts, and the leading architectural feature 


is a Gothic Howe truss, The nave is 820 ft. long 


and 125ft. wide, The central transept is 100 ft. 
in width, and the outside ones 80ft., the height being 
about 75 ft. 


Such is a very general outline of the Exhibition 
buildings, which, covering an area of about 50 acres, 
will be opened in Philadelphia in May, 1876, and to 
which English manufacturers are invited to come 
with their exhibits. It should be mentioned that it 
is not a Government undertaking but simply a 
public enterprise, to which, however, the Govern- 
ment has lent its support by a payment of some 
200,000 dols. The responsibility of failure or suc- 
cess rests, therefore, with the promoters, but we 
believe we may say with certainty that American 
public spirit will carry through the Exhibition to a 
triumphant conclusion, even if a pecuniary 
should be sustained. With this matter, however, 
we have little to do, but it is a question of para- 
mount importance whether there exist sufficient in- 
ducements to English manufacturers to encourage 
them to come forward as they have done at 

foreign international exhibitions, or w 

probable disadvantages are too certain to justify their 
incurring the large ex and great trouble which 
a inevitably the representation of British 
in 


if not many are at least serious. The distance to 
be traversed, and the cost attendant upon the trans- 





been Es on the work with untiring 


for a year has yet to pass before 


ommission facilities 
for free transport under Government aid, such as 


ustry. 
It must be evident at once that the disadvantages | free 





rule in the United States, and which effectually 
check competition of foreign with native manufac- 
tures in many branches of industry. Again, the 


by the objects he 
ngs ey gna A cignt, ov by snewet of production, 
copied u some 
American comaatinan Tbe a 


and especially with those who would 
under more favourable co: crowd the space 
— to the British section in the Machinery 


On the other hand the Philadelphia Exhibition 
offers strong inducements to exhibitors, above all 
to some of a certain class. ‘The facilities afforded 
ps the United States Patent Law have been taken 

vantage of by a large number of inventors, who 
having thus secured their inventions have every 
reason for gaining as much publicity as possible, and 
may do so, not only without fear they will be 

ly pi on was the ence im the Faris ond 
ienna Exhibitions, but with the certainty that if 
the invention is of such a nature to create a demand 
in the United States, they will be able to make 
advan arrangements during the period of the 
exhibition either for the sale their American 
tents, or for the granting of licences under them. 
wr eee evden sg Bin an 


English-speaking, —_? nation, alwa er 
to adopt anything of promise. P on 

Another —— inducement is found in the fact 
that English manufacturers will not contribute their 
exhibits only for the ins n of United States 
visitors, For a long while past American manu- 
facturers have been pushing their trade with great 
success in the various countries of South America, 
and these countries will look with interest to the 
Philadelphia Exhibition as a means for making them 
better acquainted with the United States market. 
If English exhibitors refrain from contributing they 
will lose the . e thus afforded of entering 
into direct SE oeag one competition, as the objec- 
tion of prohibitive tariffs does not apply in this 
connexion, and E makers can far outstrip 
those of the United States in point of price. 

In all branches of the industrial arts English ex- 
hibitors have strong reasons for being present, 
because not only can the producer in country 
compete even in the face of the high duties, 
but the people of the United States, while they 
possess keen appreciation of the beauty of form and 
material Bee = ye met acon Band i pe or 
even to imitate, high-class 8 nature. 
That this fact is “a known manufacturers 
is evidenced by the numerous extensive appli- 
cations for space in the Industrial Hall made to the 
English Commission. The area allotted 
to Great mc reper Pe mes p ing was 
46,000 square feet, already the applications have 
feet for the United 


for. These moreover, do not 

clude those for exhibits, and for these 
27,000 square feet for alone have been ap- 
for, These facts that in the In 1 


re ited, 

Regarded from a higher point of view than that 
of immediate trade benefit, it may be urged that a 
werful and concerted action on the part of 
Brith manafactarers, may do much towards break: 


loss | ing down the barriers g in the channels of 
free trade with the United States. No better way 
of ing to the of that coun’ 
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Agricultural Building will, as we gather from (in our | to entwine thoroughly with each other, and hence 


‘ opinion) the somewhat premature announcement of | paper made from such material is necessarily weak. 


the English agricultural engineers, be left without | Altogether, as we stated at the commencement of 
any exhibits of machines and implements belonging | this notice, M. Girard’s researches are of much in- 
to this class, and we fear that but little space | terest, and we trust that they may be followed up, 
will be required in the picture galleries for English | and that they may lead to an extension in our choice 


paintings or statuary. 

Upon one all-important point Engliah exhibitors 
have good reason to congratulate themselves. The | 
Government has wisely placed at the head of the | 
British Commission the man who, of all others, is | 
best suited for the position, and in whom those who | 
had to do with the Vienna Exhibition have learned | 
to place perfect confidence. Mr. Phillip C. Owen | 
will find, we feel sure, a far less onerous and un- 
grateful task before him than that of 1873, and the | 
liberal grant made by our Government will enable | 
him to render more assistance to exhibitors, and to 
carry through his work in such a way as to reflect 
credit upon the country and himself. 


pon intitle | 


FIBRES FOR PAPER-MAKING., 

Ir is not a little singular, considering the vast | 
number of substances which it has been endea- | 
voured to turn to account for the manufacture of | 
vaper, that such a small amount of attention has | 
besa paid to what we may term the elements of the 
subject, or, in other words, to a determination of 
the essential qualifications of a paper-making fibre. 
So far as we are aware, it is only lately that the 
matter has been thoroughly investigated, and hence 
the mémoire of the subject recently communicated 
by M. Aimé Girard to the French Academy of 
Sciences possesses more than common interest. M. 
Girard has, by the aid of the microscope, made a 
careful examination of the various classes of fibres 
used for paper-making, and the conclusions at which 
he has arrived, differing as they do in some respects 
from those generally held by manufacturers, appear 
likely to prove of much value. 

In the first place, paper-makers have, as a rule, 
been inclined to attach much importance to the 
length of the fibre afforded by paper-making 
materials, and this notwithstanding that after the 
operation of pulping the particles rarely have a 
length exceeding, say, ,;'; in., while in the finer pulps 
the length is more usually about goin. orless. M. 
Girard on the other hand finds it to be more im- 
portant that the fibres should be fine, and he con- 
siders that after pulping, a fibre to be good should 
have a diameter not exceeding one-fifticth of its 
length. 

Another qualification upon which much stress has 
been laid is the strength of fibre. M. Girard, how- 
ever, points out that when paper is torn itis only an 
exceptional occurrence to find any fibres broken, the 
rending of the material causing the fibres to slip out 
from between each other, just as happens when a 
piece of felt is pulled asunder. Under these circum. 
stances M. Girard regards strength of fibre as a 
secondary matter when compared with elasticity or 
flexibility, it being above all important in order to 
make strong paper that the particles of the pulp 
should “ felt” well or entwine freely with each other. 

As a result of his examinations M. Girard 
divides paper-making materials into five classes, 
and he places in the first class round fibres 
freely flexible and elastic, such as flax and hemp 
The second class includes similar fibres of a 
smoother and less vigorous kind, such as those 
of jute, esparto, hop, the dwarf-palm, sugar-cane, 
&e., while the third class includes a material 
termed by M, Girard fibro-cellular, this material 
being obtained by submitting wheat or rye straw 
for six hours to the action of caustic solutions 
of a strength of 4 deg. or 5 deg. Beaumé, maintained 
under pressure, and at a temperature of from 
266 deg, to 293 deg. Fahr. M. Girard observes that 
the pulp thus prepared alone contains both fibres and 
cellular structure. 

M. Girard’s fourth class contains flat fibres, such as 
those of cotton, those extracted from wood by a 
chemical process (such as the subjection of the wood 
to caustic lyes of astrengthof 10deg. Beaumé, applied 
under pressure, and at a temperature of 365 deg. 
Fabr.), thoseof the mulberry and agave, and those of 
bamboo. Lastly M. Girard concludes his list by a 
class of what he terms imperfect materials, such as 
the pulp obtained by the mechanical treatment of 
wood. Such pulp is not fibrous in the true sense of 
the word, although it contains bunches of both long 
and short fibres. Moreover, from the nature of the 
material and of the mode of preparation, such pulp 
does not contain particles having sufficient flexibility 





of paper-making materials. 


LIFTING CONDENSING WATER. 

We publish on another page a letter from a corre- 
spondent at Oldham, inquiring whether or not there 
is any loss of power involved in condensing water 
being lifted to a condenser by the action of the 
vacuum in the latter—or, to speak more correctly, 
by the pressure of the atmosphere on the surface of 
the pond from which the water is drawn. As we 


| find from other inquiries which have reached us, 
} that this is a subject on which some misapprehension 


not unfrequently exists, we take this opportunity to 
reply to our correspondent’s query. 

The lifting of injection water to a condenser in 
the manner referred to by our correspondent does 
not involve a loss of power, All water drawn from 
a condenser by an air-pump requires as mach power 
to extract it as if this water was lifted to a height 
equal to that of the head of water corresponding to 
the vacuum in the condenser, and this power is un- 
affected by the manner in which the water is sup- 
plied tothe condenser. On the other hand, the re- 
sistances to the water entering the condenser must be 
such that the work expended in overcoming them 
will balance the power exerted by the pump. In the 
majority of instances the chief portion of the work 
done by the entering water is expended in over- 
coming the frictional resistances encountered in 
passing the injection cock, rose, &c., while in 
cases where the injection water rises to the 
condenser the power corresponding to this lift- 
ing forms part of the expenditure of work balancing 
the power required to drive the air-pump. For 
instance, let us suppose the vacuum in a given 
condenser to correspond to a 28 ft. head of water, 
and let us further suppose that this condenser can 
be supplied with injection water from either of 
two sources, one situated 10 ft. above and the other 
10 ft, below the level at which the water enters 
the condenser. Now when derived from the upper 
source the water would enter the condenser at a 
rate of flow corresponding to a head of 28+10= 
38 ft., and the injection cock would have to be set 
accordingly. On the other hand, if the water was 
drawn from the lower source the effective head 
causing the flow into the condenser would be 28 — 
10=18 ft., and to obtain the same amount of in- 
jection water as before, the injection cock would 
have to be opened wider. In other words, the 
frictional resistances offered by the injection cock 
in the two cases would be adjusted so as to counter- 
balance the effect due to the different heights from 
which the injection water was drawn, leaving the 
work to be done by the air-pump constant, Of 
course the fall of the water in the one case and its 
lifting in the other would be attended with a rise 
and fall of temperature respectively ; but inasmuch 
as the sudden arresting of a particle of water after 
falling 772 ft. would only cause its temperature to 
be raised one degree Fahrenheit, the alteration of 
temperature in such cases as we have supposed 
would be practically inappreciable. 

So far we have only referred to the work done in 
extracting water from the condenser; of course if 
the os has to lift the water after its extrac- 
tion, all such lift represents extra work done, as it 
adds to the mean effective pressure on the top of 
the air-pump bucket, 

FAST TORPEDO LAUNCHES. 

A Frew weeks since (ride page 165 of the present 
volume) we gave some particulars of the trial of a 
torpedo launch made for the Swedish Government 
by Messrs. John I, Thorneycroft and Co., of 
Church Wharf, Chiswick, and we at the same time 
stated that there was then in progress at Messrs. 
Thorneycroft and Co,’s yard a similar launch in- 
tended for Denmark. This latter launch has since 
been tried, and of the results obtained with it we 
as 4 pro to have something to say. 

n an interestin on “Spar-torpedo War- 
fare,” read b Mr A ick Woclley before the 
Institution of Naval Architects during their recent 
meeting, it was remarked that our own navy did not 
as yet include any launches specially designed for 

-torpedo service, reliance bei 





spar upon 
ordinary ships’ launches and gigs temporarily fitted” 


for the purpose, Apart, however, from the doubt 
which exists as to the tem tackle for ma- 
neeuvring the torpedo spar being so handy or effi- 
cient as that which can be fitted to a ial torpedo 
boat, there is the undoubted fact that i 

launches and gigs are very deficient in the speed 


which appears to us to be such an important quali- 
fication for a 0 boat to . It must be 
remembered that no t yet constructed 


can be relied upon, when at work, to be absolutely 
noiseless or free from indications which may give 
information as to her position. No doubt by care 
in designing and workmanship such boats have been 
made to work with a very near approach to silence ; 
but when we consider how readily a little sudden 
priming may produce “ knocking” in the cylinders, 
or how easily a few sparks may be discharged from 
the chimney, we must acknowledge that an expedi- 
tion with a torpedo boat must always be one of 
great danger, and there must always be a great risk 
of discovery when approaching the vessel which it 
is intended to attack. The distance at which this 
danger will commence will depend upon the sharp- 
ness of the look-out kept, the state of the weather 
and of the sea, and upon other matters; but what- 
ever this distance may be, it appears to us certain 
that the more quickly it is traversed the greater are 
the chances of safety for those engaged on the 
service. 

High speed is in fact useful to a torpedo launch in 
many ways. In the first place it diminishes, as we 
have pointed out, the time occupied in running 
what we may call the “danger distance,” and 
hence reduces the risk of discovery; secondly, 
in the event of discovery occurring it greatly 
diminishes the risk of the launch being hit ; thirdly, 
it will in some cases prevent the enemy from having 
time to avoid the attack if he desires to do so; and 
lastly, but by no means least, it affords the launch 
the means of getting rapidly out of range of the 
enemy's guns in the event of discretion advising 
that course. Under these circumstances the fast 
torpedo launches which Messrs. Thorneycroft and 
Co. have been building for foreign governments, 
possess very considerable interest. Our own launches 
and gigs temporarily fitted for torpedo work would 
not probably make more than 9 miles per hour, or 
at most 9 knots, equal to, say, 900 ft. per minute. 
Messrs. Thorneycroft and Co., on the other hand — 
whose great success as builders of high-speed boats 
is well known—are turning out torpedo launches 
making over 18 miles per hour, or 1600 ft. per minute. 
The advantages which such a fast-moving boat 
would possess, as compared with the steady going 
craft forming the present torpedo force in our own 
navy, can scarcely be overrated, 

The general appearance of the torpedo boats con- 
structed by Messrs. J. I, Thorneyeroft and Co. for 
the Swedish, the Norwegian, and Danish Govern- 
ments is shown by Fig. 8 illustrating Mr. Woolley's 
paper already referred to, and published by us on 
page 306 of our number for April 9th last. They are 
58 ft. long over all, 55 ft. long on water line, have 
7 ft. 6 in. beam moulded, and their draught is 3 ft. 
The bottom plating is s4 in. thick, and they are, for 
the central of their length, protected by a deck 
made of x; in. steel plates, sliding covers of similar 
— protecting the engines and stokehole. We 

ave had an opportunity of examining at Messrs. 
Thorneycroft’s yard one of the steel plates used for 
these protecting shields, which had been tested by 
firing at it with a rifle at short range. Under this 
test there had been no penetration, but each shot 
had formed a cup-sha depression showing, de- 
cisively the ductility of the material and its powers 
of resisting sudden shocks—a quality which it is 
sometimes denied that steel ses. 

The design of the engines forms a most interesting 
featurein all Messrs. Thorneycroft and Co.'s launches, 
and this is especially the case with many of their 
more recent vessels, and with the torpedo launches 
forming the subject of the present notice, these 
boats being driven by compound engines fitted with 
surface condensers. ‘These engines are of the inter- - 
mediate receiver type, the cranks being at right 
angles. The high and low pressure cylinders are 7 in. 

1] in. in diameter respectively, and the stroke is 
8 in. The high-pressure cyli only is steam 
jacketted in particular engines ; but Messrs. 

croft and Co. are pow building compound 

engines with steam jackets to both cylinders, The 
engines are wonderfully light, but lightness has 
been obtained ly by using no 
material, and not by leaving out any material w 
is necessary, the bearing surfaces especially 
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unusually large. We have had the opportunity of 
examining Messrs. Th croft’s engines nem in 
all stages of their may and we do not 
hesitate to say that they are perfect models of carefal 
designing. Steel is used freely in their construction, 
and it is in fact only by ing as much care 
the selection of the material as in the proportions 
and workmanship that success could be continuously 
attained with such engines, and it undoubtedly is 
attained by Messrs. Thorneycroft. 

To return, however, to the engines of the parti- 
cular launch under notice, namely, that constructed 
for the Danish Government. They are as we have 
said fitted with a surface condenser, and this con- 
denser, which exposes 216 square feet of surface, 
has the condensing water forced through it by a 
centrifugal pump, which is driven by a belt from 
the cran ft. The condensing water passes 
through the tubes, and the steam circulates outside 
them. The air pump, which is single-acting, is 
worked directly from the crankshaft, and consider- 
ing that the engines when at full s run at 
over 500 revolutions per minute, this is a fact 
worth noting. An air pump running efficiently at 
over 500 double strokes per minute or over eight 
double strokes per second, even if the strokes are 
short, isararity. Messrs. Thorneycroft’s air pumps, 
however, do not seem to mind the speed, and the 
one we had the opportunity of observing during 
the recent trial did its work steadily without causing 
any trouble whatever. The feed pumps, however, 
are not driven direct from the crankshaft, but 
through the intervention of gearing which reduces 
their speed, while in addition a donkey pump is 
provided for use when the main engines are stand- 
ing or under other circumstances. Provision is 
made for drawing the feed either from the hot 
well or direct from the river, and a tank is pro- 
vided, in which, if necessary, a supply of fresh 
water can be carried to make up waste. 

The engines are supplied with steam by a boiler 
of the locomotive type, having 6.35 square feet of 
grate surface, and 197 square feet of heating sur- 
face. The boiler is worked with a forced draught, the 
ash pit being closed, and the air required forced 
into it by a fan which is driven from the crankshaft 
of the engine by friction gearing, provision being 
made for disconnecting the fan during firing, and 
at other times when the forced draught is not re- 
quired. When the fan is not working, the air for 
supporting the combustion simply passes through 
the fan casing into the ash pit. e steaming power 
of the boiler is remarkably good, and during the trial 
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Taste 1.—Ovrrrotat Loa ov Loxe Rus. 
Dows Ur. 
rer Posrrion. 
Steam Press. | Vacuum, Time. | Time. Steam Press. | Vacuam. 
Ib. | in. hk. mm « ' h. 
vA ove 12 16 10 Kew Railway Bridge... a sy _ “ge 
115 | 2% i2 20 Barnes ive | 1 48 10 120 204 
110 25 12 26 45 Bridge ... ... 1 30 42 110 25 
105 23 12 82 57 (Putney Bridge .. .. «| 1 30 8 
owe ids 12 38 55 (South-Western Railway Bridgo | 1 22 80 
115 24} 12 44 2 ‘Battersea oes ins wo} 2 WY 6S 
105 } 25 12 46 27 Battersea New Bri eee one 1 16 56 105 265 
ois ove 12 47 60 (Vauxhall eee oon wal Se 105 24 
110 ee 12 49 Westminster - 1 86 6 112 | 26.63 
Time dowa 34 min. 30 see. i Time up 40 min, 5 sec. : 
Total time ineluding page, except that at Westminster=74 min. 35 sec, 
Total revolutions in one = 50,612, or an average of 510,2 per minute. 
Taste IL—Tarat on Measvaep Hary-Mirz. 
Revolutions of |Number of Reyo- : 
r - > Time per Half | Apparent 8 jl ow 
Order of Runs.|  E lati Half iE 
er of Runs. mere ae u —— a hie. per Hour. irat Means. | Second Means. 
S min. sec. rer 
1 487 745 1 323 OC 19.48 
} 18.19 
2 533 944 1 46} 16.90 } 18.82 
} 18.45 
3 522 783 1 30 20.00 f 18,37 
} 18.29 
4 bul 960 1 485 16.57 } 18.27 
} 18.26 
5 506 760 1 30) 19.95 > } 18.27 
} 18.29 
6 628 950 1 48} 16.63 











At the completion of the hour’s—or rather the 
74 minutes’—run, the six runs were made over the 
measured half mile, the results as to speed being as 
recorded in Table No. II, 

The speed obtained on these measured half-mile 
trials was thus even greater than that attained by 
the Swedish launch, the mean speed of the latter 
having been 17.65 miles per hour. A set of indi- 
cator diagrams were taken at about the middle of 
each of the half-mile runs, and the power developed 
was found to average about 884 horse power, the 
average steam pressure being 117 1b., and average 
vacuum 24} in, 





runs, when the boiler was fired with Welsh coal, it | 
was considerably in excess of the requirements of | 
the engines, the fan being only used intermittently | 
for short periods. 

The trial of the Danish launch was made on the 
16th ult., the observations of the speed, &c., being | 
taken by Mr. Lewis Olrick (who was present on be- | 
half of the Danish Government), Mr. John I. 
Thorneycroft, Mr. Walker, of Messrs. Thorneycroft | 
and Co.’s works, and the present writer. Indicators 
were fitted to both ends of both cylinders, and in 
addition to indicating the engines, it was at first 
contemplated to ascertain the consumption of water 
per horse power per hour, by drawing the feed 
direct from the river, and noting the time required 
to fill the reserve tank by the discharge from the 
air pump, the contents of the tank being, of course, 
gauged. The observations of speed, &c., which had 
to be made during the hour’s official trial, however, 
prevented this part of the programme from being 
carried out, and at the end of the speed trials the 
state of the tide did not admit of a special run being 
made for the purpose. The launch of which we are 
speaking had been built under a tee to make 
aspeed of 17 statute miles per hour in an hour's 


run, the speed during this hour being calculated by By (1) #= kf 
1 


noting the number of revolutions made in the hour, 
and dividing this number by the ve ee to 
drive the boat 1 mile as ascertained by in 


six 
runs over a measured half-mile, three runs Bein the ne —" 


made up and three down the river. On the day o 
the trial the launch was first run easily up to Kew 
Railway Bridge and turned, and (steam having been 
e up to 120 1b. pressure) was then run down to 
Yestminster, there being a slight flood tide making 
ainst the boat on the run down, On reaching 


to Charing Cross and turned, a new start on the 
run up bei 
During the time when the boat was being run 

and turned below Westminster Bridge counter 
was of course thrown out of gear. Table No. I. 
Gives the official log of the two runs. 








made from Westminster Bridge. hour’s run, we have the mean 
y 


The data respecting the half-mile trials recorded 
in the preceding Table, afford the means of cal- 
culating the mean speed develo during the 
hour's run. Themanner in which this may be done, 
we explained in the course of our note of the trial 
of the Swedish launch which appeared in our num- 
ber of February 26th last ; but for convenience of 
reference we may repeat the formule and reasoning 
here. 

Let 2 = the number of revolutions per mile in still water. 

w = the velocity of the tide in miles per se - 
R = the number of revolutions per mile with the tide. 


= " ” against ” 
¢ = the time in seconds with the tide. 
{= ” ” i t ” 
Then the distance run by the foat with the tide in miles= 
l—nt. 
Then he distonee van hy the beat ageless Gs tite fo mallee 
len th. 
The number of revolutions made will be, therefore, 
feos Gor ee Ay oe 
R,=2 (L+nt,) . ° . (2) 
vo halo! , or R+Rat, =Bi-B, nt 
R, i+nt 


n (Rt,+-R, 4)=RB,—R . . . (3) 
on 
Rt, +R,t 
. $25 R ___ a Rh + Be P 
+nt** ( R,-& t+¢ 
1-t\ Rate ) 
From the previous data R R,, t and ¢, have respectively 
1 t t 2 
1490 1888 92.5 106.5 1675 
1566 1900 90 108.5 1717 
1620 1900 90 26 108,25 1603 
5085 
The mean of the sum of these values of <= = 


Westminster the boat was eased and run on down| =1695 revolutions a mile in still water, and hence 
as the engines 


the 
ao pmary a= 


$0,612 rather more 
== = 18.06 miles hour, or 
~T695— ‘ ats ‘ 


than a mile per hour in excess of the ‘speed con- 
tracted for. 


Upon such a result obtained from a 


“Mean revolutions 614 per minute. 
True mean speed 18.31 miles per hour. 














boat of such dimensions Messrs. 'Thorneycroft are, 
we think, fairly to be congratulated. 

We have spoken of indicator diagrams having 
been taken during the hour's and the half-mile runs, 
and respecting these di we may say a few 
words. Those of our readers who are in the habit 
of indicating engines will well understand that the 
taking of diagrams from engines running at over 
500 revolutions per minute is not unattended with 
difficulties, Although, however, these difficulties 
exist, they are far from being insuperable. To insure 
success under such conditions the indicator barrels 
must be fitted with stiff the length of the 
diagrams must be made very and stiff springs 
must be used in the indicator . In addition 
to these precautions, care must be taken that the 
passages between the cylinders and the indicators 
are as short and — as possible, and the indi- 
cators must be driven in the most direct manner that 
can be arranged, and with the least ible length 
of cord, as at high speeds the elasticity of the cord 
is a source of trouble. We hope on a future occasion 
to be able to lay before our readers the particulars 
of a complete trial of some of Messrs. Thorney- 
croft and Co.'s engines with particulars of the con- 
sumption of water per horse power per hour and 
similar data, in the mean time we subjoin as an ex- 


taken 
subject of the present notice, 
being from the top and bottom 


these corresponds to the t 
of 17.5 horse power 12.4 mio tee the two 
respectively, When at fall power 
diagrams showed mean effective pris- 
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horse-power and 49 horse-power respectively. Some 


of the cards however taken during the hour's run | 
showed a greater horse-power than this. It will thus | 


be seen that about 0 45 of an indicated horse-power 
was developed for each square foot of boiler heatin 
surface. Wemay remark inconclusion that such 

scale indicator diagrams as those we have reproduced 
cannot of course be measured by the ordinary system 
of ordinates. The planimeter, however, affords a 
ready means of measuring them with great accuracy, 
and we in fact ourselves _— using that instru- 
ment for measuring all indicator diagrams. 


PNEUMATIC TRANSMISSION.* 
No. XII. 

Ix concluding this series of articles upon Pneu- 
matic Transmission, we will refer briefly to several 
other classes of air-compressing machines, which 
may each of them be found of service under different 
conditions. 


























1. The Mont Cenis Compressors.—Every one is 
familiar with the successful application of com- 
pressed air for driving the boring ines em- 
ma in the formation of the Mont Cenis Tunnel. 

/e mention it here, however, and especially those 
simple and effective compressors, in which a natural 
fall of water was utilised. 

The machines invented by MM, Grandi, Grattoni, 
and Sommeiller were of two types ; the dead-blow 
compressor which was first employed, and the pump 
compressors. In the former of these a (U-tube 
having branches of unequal length (Fig. 106), com- 
municated by means of the higher branch with a 
water reservoir R placed at a height of 80ft., and 
by the shorter branch with a compressed air re- 
servoir R’, in which a constant pressure of § atmo- 
spheres was maintained by means of a column M, 
325 ft. in height. At A is a valve employed to close 

* See ante page 515. 





‘same time D will be closed and C open 





in the low-pressure cylinder, the horse power de- | the communication between R and RY. At B is 
veloped in the two cylinders being then about 39 | 
| which opens or closes 


placed a valve opening outwards, at C is a valve 
communication with the 
short branch R', and lastly at D is a fourth valve, 
for the readmission of atmospheric air to the small 
branch when this empties itself. 

Supposing that A is closed and B is open. The 
pressure in R' keeps C shut, and D opens to allow 
air to enter while the air flows out by B. If Bis 
closed, and at the same time A is opened, the column 
AR will be put in motion carrying forward the 


| water in the horizontal branch, and compressing the 


air contained in the sborter branch, while at the 
ed. When 


all the air has escaped into the reservoir, A is closed 


' and B opened, when the series of operations just 


descri recommence. The successful action of 
the water is due to the velocity of the fall AR, by 
which an effective compression due to 184 ft. is 


obtained, while the static pressure producing ~ 
The | float F, and allowed the valve to open when the 


librium with the height A R, is only one half. 


action of the valves is controlled by means of a | 
small engine, the piston of which raises two cams, | 
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that impart the requisite motion to the valve rods ; 
the two valves C and D work automatically. 

Although a high effective duty was obtained with 
these machines—equal to about 77 per cent.—the 
pump compressors were finally preferred on account 
of the greater simplicity of their parts and the eco- 
nomy in their construction. 

consisted of a bent tube with two branches, 

Fig. 107, and fitted at the upper of the vertical 
branches with valves A A’, BB’, the first opening 
into the tube, and the second into the reservoir R, 
containing the com air. In the horizontal 
portion of the tube is a piston moving between the 
points Dand D/, This pi has on each side of it 
a column of water, which half fills the vertical tubes 
when the pi is in the middle of its stroke. 

If this latter travels towards D the water level in 
the right hand tube descends to D’, air enters by 
| A’ as far as D’, and the pressure of R’ closes the 

















valve B’. When the pi returns towards D’, A 
will be opened and B closed. In the right-hand 
tube the air is mer y a ype deer grow Bae sng of 
water, A’ is closed and B’ opened, to the com- 
pressed air to pass into the reservoir R'. Motion 
was given to the piston by means of a water wheel, 
and the four valves were moved . The 
effective duty of these machines amounted to 59 
cent., the driving power being produced bya fall of 
water of greater volume than was required. Thus 
although a lower duty was obtained by them, than 
by the dead-blow machines, it was found preferable 
to employ them on account of their greater con- 
venience and ease of maintenance. 

In order to extract from the compressed air the 
small quantity of water thrown into it with each 
stroke of the piston a syphon was attached to the 
delivery tube of the form shown in Fig. 108. This 
ae was closed at the lower end by a valve 8, 
the spindle of which followed the movements of a 


water had risen{to a certain height in the syphon. 
This contrivance may be suitably employed in 
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almost all cases where water is carried over into the 
reservoir with the compressed air. 

The distribution of the compressed air was made 
by means of cast-iron tubes 7] in. in diameter, 
earried on cast-iron rollers, resting on masonry 
piers. The joints of the pipes were made by 
means of rubber rings } in. in diameter, and p 1D 
a half-round groove formed in the flange of the pipe. 
te ae un ae ) tight, tho 

e pipes thus joined were practically tight, 
loss of pressure during a test of twelve hours having 
been only .2 of an atmosphere, while, when the flow 
of air was constant, the loss between the reservoir and 
the end of the pipe was .1 atmosphere. The con- 
duit being of considerable length, the variations of 
temperature produced a iderable effect upon it, 
and ion joints were, therefore, provided. _ 

2. ing Machine of M. Coque.—M. Coque im 
1868 submi to the Conservatoire des Arts et 
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étiers an automatic apparatus for the compression | relative movement is regulated by the geared|the valve 8S’ is and closes only when the 
wis by mesmo of water. In this the | wheels upon the rods. The ingress and| moment comes for its action to be reversed for 
water reservoir, like that shown in Fig. 72, see p enar Bina in the central plane of the | the admission of air into the chamber A’. 
Encmerrinc, vol. xviii, page 441, is employed, ber enclosing the pistons. 5. Gas Engines.—These motors , under cer. 
with this difference however, that the entry and| The machine works as follows: Assume that the | tain conditions, find a favourable The 
exit of water and of air are determined not by | transverse section which appli ly toA and B/ principle of their action consists in the admission 
the attendant, but by the action of floats. These | represents thedriving The water actsonthe | under the piston of a mixture of lighting gas and 
floats always following the level of water in the | piston g, and causes it to turn in the direction of|air. This mixture is exploded by means of elec- 
reservoir, control the mechanism shown in tig. 109. | the arrow. This movement is transmitted to ¢/ by | tricity, or by a gas it brought into contact at the 
The compression of the air is intermittent, but a | means of the gearing just mentioned, The water — moment, ¢ machines are simple in 
continuous effect may be produced by employing | continues to act on gq, until half a revolution has construction, and may be erected in almost any 
two apparatus, one of which fills while the other | been made; at this t the water commences to | situation, they require no steam generator, nor any 
empties. In experiments made by M. Tresca, it was | act on g', which by the action of the gearing com- | skilled workmen to attend them. 
found that the pressure of the air was but little | municates the movement to g, which in itsturnhas| Many forms of these en have been int 


different from that measured by the height of the 
fall. The effective duty varied from 78 to 50 per 
cent., the best result having been obtained with the 
jeast fall (12 ft. 3 in.) 


ceased to act. The action of the machine B repeats 
itself in the machine A, which forms the blowing 
apparatus. The two shafts O and O’ are common 
to both machines, and the continuous movement 





Besides its application to the pneumatic tele- 
graph, the compressor of M. Coque could be usefully 





that the water imparts to the pistons of B is trans- 


mitted by the gearing S to the pistons of A, and at |i 























employed as a domestic motor, when a very low 
power may be advantageously employed, and 
cheaply obtained from the house water supply. 

3. Fans.—In noticing machines specially adapted 
to the compression or exhaustion of air, it is 
necessary to mention a numerous class, which, 
although of general application, may be sometimes 
efficiently employed for the purpose which had 
formed the subject of their articles. These nume- 
rous —_ may be classified as follows :— 

a. Exhausting or blowing machines depending 
upon the movement of a piston. 

5. Exhausting or blowing machines with a 
rising and falling bell, analogous to gas- 
holders. 

c. Rotating machines. 

Here we need consider only the last-named type, 


and perhaps the best known, which gives ex- | 


cellent results in many special cases. Much atten- 
tion has been given for many years to machines of 
this class, 

And first we may refer to the Root’s blower, of 
which we have published in this journal full descrip- 
tions and illustrations of various t , see En- 
eg. vol. ii., page 269, and vol. xiv., page 

50. 

Behren’s fan has been adapted to the purpose of 
pneumatic transmission by M. Peteau, as indicated 
in Figs. 110, 111, 112, which represent a longitudinal 
and a transverse section. A and B area pair of these 
machines, which differ only in the thickness of their 
pistons, that of A being 2.5 times that of B. The 
transverse dimensions are the same, Each machine 
consists of a cast-iron chamber, formed in such a 
manner as to leave two cylindrical spaces, the 
centres of which, O and O’, are equally distant from 
the central plane, and they are separated from 
each other about two-thirds of the diameter of 
each of their spaces, so that the latter intersect 
each other. In each cylindrical space is a piston of 
the form shown in the section, ‘These pistons are 
actuated alternately by the motive force, and their 





each complete revolution a volume of air equal to 
the capacity of the chamber of A is forced into 
the reservoir. 

This class of machine is well ada for com- 
pressing air when only a small quantity of water at 
a pressure of from 3 to 4 atmospheres is available, 
as is the case, for example, with the Paris water 
supply from the Seine. Under such conditions it 
would be necessary to give to the machine A a 
capacity at least fourfold that of B, so that five 
volumes of air could be obtained by one volume of 
water. By the water reservoir system already de- 
scribed, only one volume of air to one of water 
would be obtained. The effective duty of these 
machines approaches 70 per cent., or about the same 
as that for pumps driven by turbines, while the 





arrangement is simpler. 

4. Water Column Motors.—M. Coque has intro- 
duced an ingenious re for utilising insig- 
| nificant water power. . Tresea refers to this 
machine as follows: The apparatus of M. Coque is 
horizontal and somewhat resembles a steam motor, 
The admission slide valve is placed on the cylinder 
and is actuated by a cam eccentric and articulated 

it regulates alternately the admission of water 
into the two chambers of the cylinder. The exit of 
the water takes place by openings at the ends of the 
cylinder ; these openings are furnished with valves 
which regulate level of the water, and act 
es as “my _ — : valves. We may call 
them ively S and S’, to the 
Senta A oad A’ of the AD + an gcmeee : 

The admission to both chambers is closed when 
the piston arrives at the end of its stroke, in 
chamber A. At the moment that it commences 
return stroke, the valve S opens to admit the 
and a finger strikes the valve 8’, causin to 
and give passage to the water in the ber 
As soon as the pi has made one- of ite 
stroke the water enters the chamber A, closes the 

i forces the bgp 
end of ite stroke. During period 
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duced, and in France the Hugon system has 
Snenery known gg Sepenge years, and is 


da employed. 
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ducing the compressed air required to ea 
transit in the pneumatic tubes one kilometre in 
length, we have already found the cost of the steam 
-~ .46 pence, corresponding to one-third of a 
orse 


power for 15 minutes will be - = .351 pence. 
This amount may be doubled to include cost of 
cooling water, oil, a raag has which will thus give 
a total of .702 pence for the above-named journey, 
as compared with .46 pence for steam power. 


THE CONTROL OF WATER SUPPLY. 

At the twenty-first ordinary ri of the Institution of 
teil Bogianess et Geo consian of 4-5, held on Tuesday 
evening, the 27th of April, Mr. Thos. E. ison, the Presi- 
dent, in the chair, the paper read was on “The Systems of 
Constant and In Water Supply, and the Pre- 
vention of Waste, with s reference to the restoration 
of Constant Service in Li ” by Mr, G. F. Deacon, 
M. Inst.C.E. 
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6.6 gallons, without altering « single fitting which bad not Taste Suowtxe Cosprrioss or Lrvenroon Warsr Surrty. 
been found to be actually wasting water. : 

But in order to obtain such results over the whole district ; Avenses Bars ov Cos- 
of supply, including # population of 630,000, in a sufficiently |. sumesson sue Heap S 
short time to ward off the expected dearth of water and to us G on. 
restore constant service, it would have been necessary to in- RS ST) Re 2. saemt ‘ 
spect several districts every night; and it would have been ig aig For all ; : 
us powsble to ascertain how far the closing of the stop- cocks oe doy Miwene-| ¥ 
commanding wasteful property had been faithf per- | 5 | eeskes oup lied by | = 
termed, 20 ne soseal ons yosserend af the chengp ia rate | | Moe g 3 
of movement of the piston-meter, except returned by 3 3 . | 3 
the inspectors themselves. The cost, too, of reliable piston- = : ‘ } “4 E 
meters and of the necessary chambers waa very great, while} YEAK. = : FF a | g |2a 4 eae 
the expense of maintenance was considerable. é eS te 5 g 5 | 

The author then devised an automatic check upon the ae ie £z 2 e | c] 
motions, at once of the night inspectors and of the water, the i & ¢ = iF “« me | | — 
cost of which was comparatively small. The instrument, et eae Se. 3 18 x | 2 4 te, 
known as the “ Waste-water Meter,” rocorded the two ele- A am H Be ss Ee : : 3 i ss a] 
ments of time and rate of flow through the main, after the Fo | 7 4a g 2 fa | & 3 a | 3 | § f | 
manner in which an indicator — recorded space and hee ro i E HE i@re foe} hed 5} = } 

—— Thus not only was the change of velocity, induced 3 2 £3" £5 iis & Es $s eS - } 
y the closing of any stop-cock during the night, registered, Pi Zw < oa < } 3 |° fe Bo P| oe | oA Ee 
but the time at which the men commenced their work, and nore a — — 
the time at which they ceased to work, was recorded with 1. - 4 3. 4 | 5 | 6. 7. 8. 9% | 10. | 11. 12. 
fidelity. -— —- i— —_—|—_—_|—_——-|-—— 

In the establishment of waste-water districts, the existing | All No syste- ha 
arrangement of services for distribution was, afar as possible, | 1800 | 491,449 401,440 24 |) con- \ 24 | 27.99/ 1.141] . | 14a | matic in- i. fark apes 
adopted. The number of meter districts on the 10th of April, R stant oe spection. 

1875, was 120, and the peasiction under control, 306,912. 1861 500,000 | 500,000 24. ” | 24 | 27.47) 1.144] .263/ 1.46 ” ooo ” 

A district having been selected, a sketch was prepared show- 1862 508,750 | 508,750 24. is 24° «27.6 | «115 -788 | 1.62 ” one ” 

ing the place the meter wen te count A nee of pipe was ar 75 house- 
removed from the outlet side of the service valve, con- ast s ‘ " , © - house in- 
necting pipes were laid to beneath the nearest point of the lees 517,500 | 617,600 | 24. ” 96 | 26.27,| 1.178) 5.268 | 1.76 3 5.86 spections com- 
footway, and conveyed the water through the meter. = | ae a 
cast-iron meter cover-was placed in the footway next to t seek 58 o ; : { ouse - to - house 
kerb. After a meter had been fixed, readings were taken 1666 526,586 | 626,586 24. sag * api 1.181 | 8.506 | 2.07 45 8.65 inspections. 
to ascertain the consumption of water in the district under 1865 535,740 74,065 18.82 18 3 | 26.04, 1.330 |16.564) 2.47 5 9.33 ” 
the ordinary intermittent supply. The district was next 1866 545,055 | 71,801 | 11.99 10 5 | 21.48) 1.701 /66.968 | 2.37 5.5 10.09 ” 
placed under constant service, and the consumption ascer- 1867 564,534; 81,720 15.89 144 | 12 | 26.87 1.597 |30.965 | 2.87 a 12.62 " 
tained under that system, before measures for the prevention 1868 564,182| 85,847 13.19 11 7 | 23.26 1.763 64.513 | 2.65 8.5 15.06 | o 
of waste were commenced. Stop-cocks were attached to the 1869 573,998 90,177 13.04 il 7 | 24.79), 1.901 /66.608 | 2.72 9.6 16.55 | * 
lead service pipes of all premises, or blocks of premises, 1870 683,987 | 94,725 12: 10 7 | 24.87) 2.027 |77.661 | 3.07 10 17.12 | os 
which were not already capable of being controlled from the 1871 504,152 99,603 11.93 9 7 | 256.98) 2.177 90.798 | 3.37 13.5 22.72 - 
exterior. All new stop-taps were on the screw-down principle, 1872 604,416 | 104,515 12.21 9 7 | 24.38) 1.997 |76.022 | 3.53 17 28.12 » 
and the loose valve was so arranged that it could not fal] out ee og a of > 
when the stuiling-box was removed. The surface cover was >: . 86 Oh 2.22 7 24. 76. | ’ 25.3 gular house- 
fixed into the upper side of the flag with Portland cement. _ 614,968 | 196,058 1 % 7 | 24.47 | 2.008 76.548 | 6.00 16.6 25.20 house inspec- 
The hinged lid was woes, and Ra enough for a “ to | tions. 

ase his arm down. ough all new pi were laid 2 ft. - | gor gan | o24 oxe aa ‘ nas 
vin. deep, they were brought up at the ah to within coon | 625,880 / 986,956 15.57) 105 | 10}) 28.88) 1.582 66968 419, pan tat 
arm's length, that a washer might be replaced without open- r; 2 laws 7 « > 9a F } sys only. 
a pomdey , , P , pe Rd \ ens008 817,747 17.28} 10) | 104 22.56, 1.305 14.873 4241) i57 25.02 4 No ordnry. bouse- 

The method of nigh inepestion was then described. The For night | to - house inspec- 
stop-cock covers were raised, and the stop-cocks subjected, one |" ending (| 634,161 | 973,278 1844 | 10} | 10}. 22.33| 1.211| 6.135 | 4.24) | = 
by one, to a test to ascertain if water was passing into the} y7,. 3) | } | | 











premises. If, on applying the key to the stop-cock plug and 
the ear to the key, no sound was heard, the stop-cock was 
turned until nearly closed; and if water were passing, it 
would then, by reason of its increased velocity, make a suffi- 
cient sound to be heard. In this manner the flow due toa 
quick dropping could easily be detected. If noise was heard 
with the tap open, the tap was at once completely closed, and 
tested again, when, if the sound continued, there was evidence 
of waste on the street side of the stop-cock. Where leakages 
arose from defective private pipes or fittings, notices to repair 
were issued, unless a new washer or an adjusted wire would 
do all that was required. In such cases the inspector per- 
formed the work free of charge. Defective publie pipes were 
reported, and repaired by the ag eye pipe-layers. By 
the aid of the diagram from each district the superintendent 
determined the time, within a few minutes, when the in- 
specturs commenced their work and left the district in each 
ease, the localities of all, and the amounts of the more im- 
portant leaks which had been checked, the initial night con- 
sumption, and the final amount to which the closing of a 
limited number of stop-taps had reduced that consumption. 
The diagram obtained after a night inspection showed the 
lowest consumption reached by the closing of those stop- 
cocks past which a flow of water had been detected. If a 
margin remained, which could not be accounted for, a special 
day experiment was made by the chief inspector to determine 
the condition of the public pipes. All the stop-cocks having 
been closed, the diagram was examined. Ita steady line 
was being drawn, it was a proof of steady waste. if the 
horizontal line was broken bere and there by a vertical line, 
similar to that produced by opening a tap, either all the stop- 
cocks had not been closed, or some house services were not 
provided with stop-taps. In old districts, some omissions 
were, in the first instance, almost sure to- be made ; but with 
the help of the meter, every service was ultimately controlled. 
When the existence of “ public waste” bad thus been deter- 
mined, it could generally be localised by « careful night 
inspection with all the stop-cocks closed. If this was not 
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service to the intermittent districts in the borough was 10}; | thousand 


township supply to 91,836 persons was reduced for an average | cocks 
of fourteen weeks to 12 hours per day. Since 1874 constant | the meter, would be about 39/. 7s. per thousand persons. 


service had been maintained in the out towoships throughout 


supplied was about 621,000. At the beginning of 1876 it | diminish the comparati 
had increased to about 632.000. During 1873 amount | siderably less than wat ee 3 From experience gained in 
of water taken for all purposes excepting manufacturers’ | the districts already wu 
supplies, measured by meter, was 7 million gallons, or | lieve that, in order to keep 
24.42 gallons per head per day. 
sponding quantity, measured 
gallons, or 23.8 gallons per baad ee day. In March, 1874, | per month from each district. 
he rate of supply was about 24.71 gallons 
In March, 1875, it was about 22.26 gallons per head per day. | including those from districts examination, wi 
The number of persons to whose service the waste-water i 
meter system had been applied in Liverpool was 234,000. | maximum waste would be provided with new diagrams, sub- 
Taking that moiety of the districts to which attention had | jected to night examinations, and when 


persons in a town in which stop-cocks were alread 
minimum, 7}; and the average, 10. Since then laid would average for the meter and fixing 141. 7s. If, 


rage had been maintained at 104 hours. In 1873 the out | however, as at Liverpool, the greater proportion of the stop- 
had to be charged to the system, the cost, including 


It was concluded that when constant service had been 


year. At the inning of 1874 the total population | everywhere restored, the staff required to maintain or even to 
ively low consumption would be con- 


control, there was reason to be- 
per record of the condition 


& pro 
During 1874 the corre- | of the whole of the town, it would then only be to 
for three or four days 
total number of districts 


per head per day. | would be about 250, and the number of diagrams per day, 


y meter, was 5487 million | take on the average one meter di 


probably not exceed 20. Each day two or three districts of 


ht below the 
on the ordinary list. 


been chiefly given, the supply to 117,425 , which, | average consumption, replaced 
under constant service, ave: $2.12 no doubt that in low-class districts of the 
reduced to 15.97 gallons per per day. If the whole | metropolis the waste of water was, on the average, much 


allons, had been There could 


ion under treatment was considered, the weeps greater than in Liverpool; but if constant service were re- 
day to 234,000 persons had been reduced from 28.89 | stored to any single district, that very fact would in a great 


which, under a few hours’ supply, were left con’ 


; and the saving 





eens | to 16.47 gallons, which was equivalent to a total | measure create its own cure. Many of the outlets for water, 
saving of 1,060,792,200 gall per tinuously 
thus far would have been 12.42 gallons per head per day. | open, would, under constant supply, become such intolerable 
In Liverpool the term “ domestic consumption,” had a much | nuisances that inevitably be checked ; and if 
wider signification than in most other towns. It included Coeenets eae arr 


IRON MANUFACTURE. 
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successful, the sewers were entered, and the position noted of saving of as in any others. Siz,—-I believe it is 
any undue flow down a drain, or weeping through the brick- | The policy of the present practice di chiefly from that | doing at all, is worth doing well, and to attain this end it is 
work. of the old in four particulars : necessary to set before us a standard [of excellence for imi- 
It was stated that the experiments in the fourteen districts} 1. By neveremploying inspectors in any but those districts | tation. 
commanded by piston-meters were commenced in January, | in which the ~~ ae showed that the best results Now to produce malleable iron of the finest quality, and at 
1873; but it was not until October in the same year | were likely to be . the least cost, is certainly worth doing, and to do this we 
that the first waste-water meters were fixed. In its earlier} 2. By never employing inspectors to examine any premises | must take as a patiern the finest iron now made, and en- 
stages the oatem peepee slowly, — recently it had | in which it had not been previously ascertained that waste was Geerene > cue, 5 bie seed ee => 
gained in speed. For some time past twelve meters, con- ans do not neglect ually important point of reducing 
trolling about 25,300 persons, had each month;| 43. By the detection of the more im t, because the doch of poodedion to te lowest pant. This standard of 
and it was found that, with one chief inspector, twelve ordi- | more continuous sources of waste which were rarely dis- | excellence we find in the iron made by the Low Moor, Bowling, 
nary inspectors, six labourers, and one waste-water meter in- | covered by house-to-house visitations. and other old-established South Yorkshire houses. 
spector, and two inspectors to attend to special reportsin| 4 By never old mains except when the meter | Now asthe quality or physical of an iron de- 
other districts, it was easy to restore constant service to 56000 | diagrams had shown they were actually causing waste | pend the different impurities it contains, and not upon 
persons per week, to sustain it in the old meter districts, and | to an extent which justified the expenditure Poy subtle and mysterious influence called “body” by irua- 
to maintain the average consumption over the whole area| The work of stop-cocks had been commenced before | workers, the first step is to ascertain the impurities contained 
supplied at a constantly diminishing rate. the meter system was introduced. The cost of providing and | by our standard of excellence, and the next to produce a2 
' 1874, about 170,996 persons, and in March, | fixing new ones outside the houses, including the surface | iron containing the same impurities at a lower cost. 
1875, 378,600 in the were recei con- | cover snpving Sebeiee Soa <8 cunsting Sitewing 's on castes of semmecslt-blast ben. staat 
stant supply. 1878 the um numbers of for the pipe, was about 12s. The cost per | ordinary way with and coke 
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Iph te aes 
‘arbon. Silicon. Sulphur. ‘ 
er 0.140 0.071 0.283 , 
The two points to be observed in this analysis are the carbon, 
which is high, and the phosphorus, which is low. The sul- 
hur is moderately low, and the silicon and manganese are 
what would be found im the commonest iron that had been 
refined. The carbon ismwch higher than in any ordinary re- 
fined iron, and oucnnny it melts perfectly, and boils in 
the puddling furnace,which the latter will not do, and is 
therefore liable to be-taw and red-short. This richness in 
carbon is obtained begmuse the cold-blast pig, from which it 
is refined, is high in which does not too much 
burnt out during the time the silicon is remov: 

It must not be supposed that because the phosphorus is low 
an iron containing none would be better. Steck is . 
and harder, and tougher than pig, but take away ail the 
carbon and you get wrought iron, which is not so strong, or, 
hard, or tough as tok , amar ede Be wn ofa 
small percentage of phosp! to it in 
a cemeotuie way. And we find that hematite iron, which is 
free from phosphorus, does not make so a bar as cold- 
blast refined with 0.283 per eent., although if hematite were 
refined in such a way as to leave in the high percentage of 
carbon and phosphorus added by the mixture of a small 
quantity of heap Cleveland or Lincolnshire pig, there is no 
reason why it should not make a similar quality if puddied 
in the same way, viz., in a small furnace capable of working 
84 ewt. heats, and provided with a preparatory heating oven, 
which allows of ten of such heats being per shift at a 
consumption of 16 ewt. of coal instead of 24 per ton of iron. 
Although the ordinary refining process will not leave in 
enough carbon the ‘** Warner process” does, as shown by the 
following analyses. 

Carbon .. eee vee 3.218 2.98 3.064 
Silicon ... see 0012 0.10 0.940 
These samples were all refined from Cleveland No. 4 forge, 
but should more carbon be desired No. 3 pig might be used 

instead. 

The same results could be obtained by employing any 
good Staflordshire, or Derbyshire, or Shropshire iron, with 
the addition, if necessary, of a little hematite to bring the 
phosphorus to the right point and refining it by the Warner 
process, so that by the use of a heating oven small heats 
could be made with economy, which would enable the puddler 
to work them satisfactorily and bring them out quickly, so 
as to avoid unnecessary contamination by the fuel or fettling. 


The difference in the cost of the two plans may be seen 
below. 
8. 
Cost of cold blast over hot-blast iron, say ... 25 
Cost of refining with coke im the us 
manner ie ae nie ses mn 16 
40 


Extra cost of our standard refined metal over 
hot blast pigs tee ° ove ase 
Cost of refining hot-blast irons by the “ Warner 
so as to give them the same composition as the above: 
8. 


Materials 2s. 10d. for 1 per cent. silicon, 
calculated 2 percent. ... ase 
Cost of labour, say es 


- oO 


8) 
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7 0 

There is thus seen to be a difference of 33s. per ton in 
favour of the second mode of procedure, and I have every 
reason to believe that the cost may be reduced when operat- 
ing upon larger quantities of metal. 

But besides this extra value in respect of quality it is much 
cheaper to paddle hot-blast iron refined by the * Warner 
process” than to puddle it unrefined, as I have shown in my 
letter on Cleveland iron, and I will briefly re-enumerate the 


items. 
s. d 
8 ewt. of coal saved when using a Dandy 
at 7s. ove ce aoe oe ave 8 0 
Saving in scraps for bottoms of furnaces... 1 6 
Saving in fettling 7 cwt. at 20s. per ton .., 2 
} cwt. increased yield of puddied bar at 80s. 2 0 
increased yield in the mill over that ordi- 
narily made in Cleveland 1 cwt. per ton 
at 5s. ove ws ‘a ns one 5 0 
Saving in repair, general charges, and in- 
terest, &e. ... = saa ee 2 0 
Less payment to men for working refined 
10D... - ose ee ove oe 2 0 
Baving effected by the use of an iron free 
from silicon and sulphur ... eve aw 2.8 
From which deduct the cost of removing 
these impurities ... ony eve Bias sce 
Net saving by the adoption of the Warner ‘ 
ew 15 6 


process... a oxo sal 

There is no doubt also that when common Cleveland pigs 
or other similar irons are refined in this manner, the wrought 
‘ron produced approaches more nearly to the standard of ex- 
cellence than whes they are puddled unrefined, because by 
thé removal of the silicon, a larger proportion of phosphorus 
can be eliminated in the puddling foxes, 

I do not believe that phosphorus exists in iron as a phos- 
phide of definite composition mixed in various proportions 
with the mass of pure metal, but rather that it is donot ved 
in or alloyed with the whole, so that it is not removed by 
liquation or by squeezing or hammering, for we find that ix- 
ae becomes worse instead off better by constant 

or. ing. 

When the phosphorus is oxidised in the puddling furnace 
4 definite phosphate of iron is obtained, which under favour- 
sble circumstances can be separated. Tint, greet heat is 
required, because the phosphate is very infusible, and, 


come from the furnace before the phosphate has had 
get cold. But unless an iron is free from silicon, the f 
cannot be worked hot, or the metal would not begin to boil, 
and it would destroy all the bottom and fettling, nor can a 
thick rich cinder be obtained. 

In the puddled bar I believe most of the phosphorus exists 
ene oe ae a 
t ill furnace the iron phosphate. 
the which makes the finished bar very 
short, the puddied bar was very fair in quality. 
This is especially the case with Cleveland iron high in phos- 


mixtures of hot blast irons refined by my our standard 
of excellence can be a'tainei at a much eee, and how, 
not equalled, it may be more nearly a hed 
than it now it is when using common iron, such as Cleveland, 
if it is so retined, whilst, at the same time, 
duction is greatly reduced, and this latter I look upon as the 
most important point, as it will tend to dissipate the gloomi- 
ness that has overhung the iron trade for so long. 
I am, Sir, yours faithfully, 
Artuur Warner. 
21, Leinster-square, Bayswater, London, April 27, 1875. 


BURSTING BOILERS BY FREEZING. 
To tae Epitor or Enorserine. 

S1n,—Referring to your article “On the Condition of 
Water before and after its Freezing Point” im your issue of 
23rd April, it appears to me that experiment described 
in the latter portion is capable of only limited application. 

Had the shell of the model been strong enough, I take it 
that the rings of ice first formed upon the flue would have 
collapsed, and have transmitted a pressure wu the flue at 
various points. It was with this consideration in view that 
I argued in a letter which you published on 5th February, 
that there might have been a considerable tendency only to 
relieve the flue of the boiler, which Mr. L. E. Fletcher 
under notice, from pressure. Would it not be interesting and 
instructive to notite the results produced upon Cornish 
boiler models of various bursting stren and of variable 
proportional strength between shell and flue and ends, under 
“sets” of experiments in whieh congelation should be origi- 
nated at the shell, at the fiue, on gar both simultaneously 
upon separate occasions ? 














Yours faithfully, 
H.C. C, 
Llanidloes, April 28, 1876. 
NOTES FROM THE NORTH. 
Guaseow, Wednesday. 


Glasgow Pig-Iron Market.—Last Thursday's market was 
quiet, and very little business was done. In the forenoon 
some lots of warrants changed bands at 68s. 6d., one month 
open, and 68s. 6d. cash, —— buyers 68s. 3d., sellers 683. 6d. 
Prices advanced nominally 3d. per ton im the afternoon, but 
no business was reported. There was no change in makers’ 
prices. The market was strong on Friday, a good busi- 
ness was done at 69s. 3d. to 69s. 6d. cash in the forenoon, 
elosing still better. Dalmellington iron was advanced in 
price 1s. per ton in the afternoon, and business was done in 
warrants at the forenoon prices. There was not much chan 
on Monday, and warrants were dull yesterday, notwithstand- 
ing that a feeling was prevalent that the men would be re- 
fractory on the wages question. The quotations during the 
forenoon were 68s. 9d. one month, and 68s. 6d. to 68s. 3d. 
cash, closing sellers 68s. 44d., buyers 68s. 3d. There was 
no change in makers’ prices. bout 1500 tons changed 
hands in the afternoon at 68s. cash to-day, and 68s. one 
month fixed. Business was still duller this morning, the 
prices being 67s. 9d. one month open, and 67s. 3d. cash, 
closing buyers 67s. 3d., sellers 67s. 44d. In the afternoon 
business was done at 67s. 3d., closing sellers 67s. 4}d., buyers 
67s. 3d. No further change was announced in makers’ 
quotations. The prices of the various shipping brands re- 
main steady, and there is a fair amount of business doing. 
The following are the official quotations : 


No.1. No. 3. 
s. d. 6. d, 
G.m.b., at Glasgow oe oe 700 680 
Gartsherrie ,,  «. a ee 760 726 
Coltness ot gs aid ion 780 716 
Summerlese , 760 706 
Langloan pa pS 760 706 
Carubroe ies on ail 730 66 
Monkland Ye eae co aie 700 686 
Clyde a ; oi “a 710 686 
Govan, at Broomiela ms =e 710 60 
Calder, at Port Dundas... is 760 700 
Glengarnock, at Ardrossan eo 740 700 
Eglinton a «- 696 676 
Dalmellington ,, . pa 0 670 
Carron, at Grangemouth, selected 40 — 
Shotts, at Leith ... on on 760 710 
Kinnell, at Bo’ness pr one 709 680 
(The above all deliverable ide). 

Bariron ... os. eet ee i 
Nail rods... 91, 10s. 


Last week's shipments amounted to 13,291 tons, as aguinst 
8771 tons in the co: ing week of last year, and the in- 
crease for this year over last is now upwards of 26,000 tons. 


The ng ey Iron eng at oe ——— 
doing in finished iron department. - 
tion of the heavy plates now used by the Clyde i 
are ht from the North of England ; indeed, itis well 
known one of the largest plate milis in Scotland has 





been standing for fully a year, notwithstanding thatin former 


but when reheated in 


Ihave thus endeavoured .to show how by using proper | past’ f, 


was made to the men employed at the furnaces 
were at work yesterday on 
sherrie statement of wages will be adopted. But nearly all 
ee nt teak Ge eee 

however, is not likely to long, the men as a rule not 
being in a condition to stand a strike of any duration. ‘The 
Sale colliery owners are giving better wages than the iron- 
masters, but their men are only getting, at most, from three 
to four days work per week. It is reported to-day thata 
number of the men have gone back to work at the employers’ 


terms. 
Shipbuilders.—The con- 


Institution of Engineers and 
cluding meeting for the session of this Institution was held 
last mght, Mr. H. R. Robson, the t, in the chair. 
Messrs. Robert Rankine and Charles Fergus, engineers, Glas- 
gow, were elected graduates. The chairman stated that the 

uncil had resolved bape A of sufficient merit had 
been read last session to justify the a 
tion Medal. Mr. James Deas, C.E., then 

per on “Government Safety-valves for 
Marine Engines,” which was read last session by Mr. Robson, 
and moved that the Marine Py my al should be 
awarded to that gentleman. Mr. wn (of William Simons 
and Co., Renfrew), vice - president, seconded the motion, 
which was soeninnorly sore to. Mr. Robson was re- 
elected president ; Mr., ben. Kemp (o- en ent Sons) 
as vice-president; and Professor James , CE. 
LL.D., and Messrs..J. Z. Kay, Mansel, R. B. Beil C.E., and 
Shanks (Robert Napier and Sons), as members of council in 
room of members retiring. Mr. Robert Mansel afterwards 
opened the discussion on the ve ane at ae Gen 
meeting by Mr. William Denny, barton, on “ Diffi- 
culties of Speed Calculation in Ships’ Trials.” He highly 
complimented Mr. Denny on the excellent practical 
which he had done and explained to the Institution, and 
shoved from his own elaborate calculations, that that gentle- 
man had almost, if not entirely, arrived at the true principle 
of speed calculation of ships. Messrs. Andrew Brown, James 
Denny, Eben. Kemp, and the chairman also took part in the 
discussion. 

The Nith Suspension Bridge.—The plan of the suspension 
bridge across the Nith at Dockbead, Dumfries, prepared by 
Mr. Willett, C.E., has been sanctioned by the Board of Trade, 
and the contractors have been notified to that they may 
ceed with the work. The estimate which was accepted by 
the council was that of Messrs. Abernethy, Aberdeen, 
amounting to 1544/. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Coal-Cutting by Compressed Air Machinery. — Messrs. 
Tannatt and Walker, engi , a machinists, Leeds, are 
constructing a pair of engines for of compressing 
the air for driving thirty of Mr. ’s coal-eutting 
machines, which are about to be introduced by the West 
Yorkshire Coal and [ron Company into their collieries. These 
coal-euttiog machines work a pick in very close imitation of 
manual labour, and are likely to meet with a more extended 
use than those already put forward. 


Messrs. Cocker Brothers (Limited), Sheffield.—The old- 
established business of Messrs. Cocker Brothers, wire, steel, 
and tool manufacturers, Sheffield, has been converted into a 
limited company, with a capital of 60,0007. in 100/. shares. 
The p money is stated at 37,4181, and most of the 
shares have been privately taken up. ‘The two managing direc- 
tors are to have 500/. per annum each. 

New Saloon Carriages on the Manchester, Sheffield, and 
Lincolnshire Railway.—The Manchester, Sheitield, and 
Lincolnshire Railway Company has just completed the con- 
struction of the first of a series of id saloon carriages 
intended to be run between Liverpool or Manchester and 
London, in opposition to the Pullmen drawing-room ears of 
the Midland. new vehicles are elegantly and splendidly 
furnished throughout, and comprise a lavatory and other 
conveniences. 
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TURTON’S RAILWAY BUFFER. 

Tue accompanying illustrations represent a new form of 
railway buffer recently introduced by Mr. George Turton 
with considerable success, and manufactured by Messrs. 
Ibbotson Brothers and Co., Limited, of Sheffield. The con- 
struction of these buffers will be understood from the engrav- 
ings, from which it will be seen that they consistof a wrought- 
iron case, conical from the base to the neck, which is cylin- 
drical, and around the top of which a ring is shrunk on. 
A cast-iron Dush is placed within the cylindrical part of 
the casing, and through this the piston of the buffer passes, 
terminating at the inner side with a collar and projecting 
stud. The upper part of the spring encircles this stud, and 
bears against the collar as shown, this collar when the buffer 
is in its normal position being hard against the bottom of the 
cast-iron bush just mentivned. 

The only difference in the arrangement of the two forms 
ustrated is that in Fig. 1, instead of the short stud a 
spindle extends from the collar at the end of the piston, and 
passes through a hole in the back plate of the buffer casing, 
so that an even better support is offered than is obtained by 
the cast-iron bush. It will be noticed also that in Fig. 2 
the back plate is simply fitted into a recess in the base of the 
buffer casing, the base in this example being made square 
with bolt holes for attachment to the wagon frame at the 
angles, while in Fig. 1 the base plate is bolted to a circular 
flange formed around the bottom of the buffer casing, which 
in its tarn can be fastened to a sole plate on the buffer 
beam. 

The mode in which these buffers is manufactured is as 
follows: a wrought-iron plate is heated and welded, and is 
then stamped into the exact form required. The cast-iron 
bush is made up of two parts longitudinally, and when put 
together it bas an outside diameter at each end of 4}} in., 
while the outside diameter in the centre is 4} in. The two 
parts of this bush are placed around the piston of the buffer, 
and the whole is then forced into the cylindrical neck of the 
case, which is previously heated, so as to cause it to expand 
sufficiently. In cooling the casing sbrinks around the bush 
and holds it firmly in position, while the casing itself is 
strengthened by having a wrought-iron ring shrunk around 
it, as shown in the drawings. 

There are several obvious advantages possessed by this 
arrangement of buffer. It is simple in construction, and 
easily and cheaply made. The piston moves in a long bear- 
ing, especially when it is also guided by the spindle passing 
through the back plate, and undue compression of the 
spring is impossible, because before this can take place the 
stud or the collar of the piston takes a rigid bearing against 
the back plate, whilst the head of the buffer comes in con- 
tact with the top of the casing, so that it would appear 
almost impossible to distort the piston or to break the spring. 
We believe that a large quantity of these buffers are now in 
use 


SUSPENSION BRIDGES AND ARCHES.* 
On Suspension Bridges and Arches, and particularly a New 
Form of Rigid 8 ion Bridge. 

By T. Craxton Pipuza, C.E. 

Ur all the systems of iron bridge construction, the suspen- 
sion bridge possesses at once the most conspicuous advan- 
tages and the most serious defects. Its chief defect is the 
oscillation to which the chains and platform are liable in 
—— of the flexibility of the chains; this defect has 
ca the total destruction of some suspension bridges, and 
the importance of it is shown in the fact that no engineer 
has ventured to employ the suspension bridge for railway 
purposes in England, and that its employment for any pur- 
pose is SS when the use of any other type is 
possible. Its chief advantage is its great economy, or, in 
other words, the great carrying power of a given weight of 
en Sigeeee —e- this system, in comparison with 
i gq power w arran u any other system. 
This po som Lm tells most in Sieistentocs where the 
weight of the bri iteelf becomes the chief part of the load 
to be carried ; and the value of this advantage is proved by 
the fact that, = defects, the suspension 

inciple is the only one that ever been employed for 

of a greater span than about 500 ft. ; while suspen- 
sion bri of 1000 ft. span have been full ted, 
and the 1 are now building one of 1600 ft. span. 

To remove the defect of the suspension bridge without 
would seem therefore to be an im- 








Of the designs which have 


be im: 
been proposed for this object, some have introduced so much | pose 


extra metal in stiffening the bridge as to sacrifice a good deal 
of the economy ; some, in removing the one defect of flexi- 
bility, have incurred others which 

nature of 





upon a consideration strains, 1a doing so it will 
not be to enter into any mathematical demon- 
— but only to ider in 1 terms the results 


calculations which have been repeated! ublished and are 
generally understood. 


© Paper reed before the Royal Bootish Bocnty of 


TURTON’S RAILWAY BUFFER. 


CONSTRUCTED BY MESSRS. IBBOTSON BROTHERS AND CO., SHEFFIELD. 























Let us first take the well-known form of which Fig. 6 isan 
outline diagram, and in which the bridge is condoned tigid by 
bracing the chain to the roadway or to a horizontal member 
placed at some distance below the chain. The Lambeth sus- 
pension bridge is an example of this system, and the figure 
inverted will represent a form of braced arch, of which there 
are many examples. What is true of the suspension bridge 
is of course true of the arch, mutatis mutandis. 

This method of stiffening the bridge introduces a new 
difficulty or set of difficulties, which may be said to arise from 
= — = be ww a “— > He pancemgee of extend- 

D co! e of the » without doi 
—_ my vg structure. eal _— ae 

n Fig. 5 it is evident that if the s AB be forcib| 
extend either the parsbolie chain must be stretehed or tho 
horizontal member shortened, or both. One result of this 
property is that the strains upon the bridge depend upon the | 

ect immobility or otherwise of its abutments. If the 
abutments of the rigid arch should yield horizontally by a 
small amount, the arch will follow, and the com ion of 
the horizontal member will be increased, and that of the arch | 
decreased. If the abutments yield sufficiently, the arch will 
cease to exert any thrust and will act as a tie, and the struc- 
ture will become a badly formed girder. Another result of 


pension bridge tal strain upon the backsta 

determined by the horizontal strain upon the flexible Sain 
of the and cannot be altered y keying up; but in 
the case braced suspension bridge, a 


chain, cad Che ogee chain w ait bore little or no | 
tension, or might be in compression keys were now | 
tightened, H would be increased, upper dinin woald | 





| may subsequently 


| change of temporature. 
| error should be ever so carefully guarded against, yet this 
| one is inevitable. It might happen that the three should 


| sultant forces is 
| bears nearly the whole 


| still farther tightened, the lower chain would be thrown iat» 


compression. 
It is to be observed that the actual lineal alteration of the 
span a b involved in this imaginary process of keyiag up is 
an almost preciable quantity, being simply that due t» the 
al of the members under the altered strain. We 
see, then, that strains uaforeseen and unprovided for muy 
arise in the structure from a small defect in the first adjust- 
meat of the bridge ; and that even if the adjustment be exactly 
that which was ori “y# a yet the same strain 
a by a small yielding of the 
abutments. It is scarcely necessary to ak on Suet the 
same effect may also be - by a third cause, viz., 
ho the first two sources of 





eutralise one ther, and it might he that their 
action should be cumulative. With such 2 conthegeeey ia 
view, the practical engineer will not be satisfied with the 
factor of safety which he would think su‘licient in other cases, 
but having first allotted to each member the sectional area 
due to the calculated strain, he will wish to add a margin 


| which shall cover any excess of strain that might arise from 


these causes. 

In addition to this defect of the system, a further result of 
the same property is that the strains are indeterminable by 
any ordinary method of direct calculation. The vertical 
forces at: kaown, but there is nothing ia the design to fix 
the value of the horizontal force H; in fact, we have already 
seen that H is determined not by the action of the load 
within the system, but by the extraneous strain which may 
be imposed arbitrarily or accidentally. Taus, for a load uai- 
formly distributed, we know yh line of resultant forces 
is s parabola passing from a to 4, but we do know the 
deflection of the curve. = 


sumption that the effect of the other two similarly oparatiag 
causes is also nothing. From the table of strains accom- 

Fleeming Jenkin's paper, read before the 
Sone, it appear that for a anor Lod the lie of re 

curve a a passing very 
near the lower chain at » “which therefore ax that jot 
the straia H, while at a and 6 it 


is borae almost entirely by the upper chain, the strain being 












. &long way out of the middle, and, from the shortness of the | compressive strain 
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Fig. 5, a central hinge is introduced 

the lower member discontinuous at f; 
of the bridge is thus entirely altered, 
widely different. The central fixes a third point in the 


chain at k, 
Mhe 


curve to be traced for any given distribution of load; the following general principles may be deduced : 


ly transferred from one chain to the other by the! There is, however, some awkwardness involved in | bending 

mes ace wt the hinges Vaich | wo 
no ekige at Foankstent, hening manele tho seme Sarure ce should be situate in the middie of the depth of the rib, so | smaller value. 
in the u i iy There are, 


in 
ion bridges, though its use ia in 
sarve of forces, which is all that was wanted to'onablo that | "From the theory of strains for this form of bridge: the to aso ack for hoe beg gril an 


‘ : in 
strains can therefore be easily determined, and suffer no ap- | Sar es ee rae i Bee mee DS eile 482 Dts Barb fh roar Fig 


The form Fig. Persie tate ahont one-fourth of 
at | extra metal required : does because 
w that axis, so that States Term Shae ss ls ts de ry the 


iable change from either of the causes above men 
For the uniform load the curve of forces now éoincides with | and let the two chains or yeti. pr Eiger 
the line of the upper psrabolic chain; H is therefore much | an equal vertical distance above and 
(nearly 40 per cent. greater) than in Professor | every vertical section of the rib is bisected by that axis. 
enkin’s bridge, and is borne entirely by the upper chain. Under a uniform load, the horigontal strain H is equally 
The remaining members of the bridge constitute a pair of divided between the two chains, the line of forces coinciding 
rather awkwardly formed auxiliary girders, disconnected at | 
i ontapenin dare appte gle obeinjenbadiientoosgs 

roadway is stiffened by a horizontal auxiliary girder. ot. r 
Professor Rankine says that in order to enable it to act with a 


the middle of the span. 
Let us now turn to the form shown in Fig. 1, in which the 
j I 
the greatest efficiency, this auxiliary girder should be hinged | eucacnc Oy wa 
at the middle of the span, in order to annul the straining a 


= 



























mead ry 2 ion or deflection of the chains; which 

may be effected by making it im two halves, connected to- or 

gether by a cylindrical pin; and, this being done, that each Fig. 2 TT 1] TT. 
Coir ginder eS. S gs to be designed as if fora girder of | Shade LE Coker 


the span ¢f, under a uniform load of intensity t , 7 being 


the intensity of the rolling load; and also, that such load 
acts alternately upwards and downwards, so that every 
member of the girder must be capable of acting alternately 
as a strut and as a tie, under equal and opposite strains. | 
This will be readily understood if we consider, for a moment, 
that the greatest bending action orcur$ when one-half, say | 
ef. is covered by the rolling load of intensity g, the dead | 
load of intensity p being uniformly distributed over the whole 
bridge. As the girders are intended to prevent any distor- 
tion, the chain wil! preserve its original parabolie curve, and 
must therefore exert, through the suspending rods, an up- 
ward pull of uniform intensity over the whole span. As the | 
total upward pull is exactly the total suspended load, this 


uniform intensity will be = p + 4. Subtracting upward | 
from downward pressures, there remains a uniform downward 
load of i upon the girder ef, and an equal upward load 
of unbalanced pulls upon the girder fg. The bending 














a erie 
considering Fig. 3, we saw that the hori . 
ponent of the strain in either flange may age Bs dae 


composed of two parte ot 4; 5 being half the horizontal 
h the whole bridge and constant 


eS 





make ¢ constant throughout the rib by ing d vary with 

t points i eecneeaniee Fig. bh “ 
care to preserve the parabola ad} as the aneat haste 
and then, calling d, the greatest depth of rib at one-fourth and 


three-fourths of the span, we shall have =i, throughout 
1 

the rib. Further, we know that when s has this value, H has 

not yet attained its greatest value, so that by giving a certain 

| value to the depth d, we may perhaps make the strain 7 +a 


j 





no greater than the strain due to the full load. 














moment at different points will therefore be proportional to | with the axis of the rib, and there is no strain upon the 
the ordinates of the curve of moments, Fig. 2; and if b=the | bracing. If the live load covers only a part of the bridge, 
half-span ef, and d=the depth of the girder, the strain s | the line of resultant forces is deflected, and the strain is 
in the - Je of the flanges (i.¢., at 4 and } of the span) will ee divided between the = members ; or, no ong 

_ gh. P . 4 | words, the partial load produces a bending moment which is 
be, s= Wr’ and at other points s will be proportional to the resisted by tension and compression in the two members, the 
ordinates in Fig. 2, so that the area of that figure represents inane member gung tod tha-tenaian, dnn:-t0 


the extra metal that has to be provided in the flanges of the sf and the compression in the other member going to de- 
auxiliary girder in order to stiffen the bridge; to which has | 2 
to be added the iron in the bracing. | crease the tension ; the sum of the horizontal tension in 
Let us now compare the extra stiffening metal required by | 2 
Fig. 1, with thet reauired by the form shown ia Fig. 3, in | the two members being always equal to H. Thus the rib 
which the bridge is rendered rigid by dividing the chain into | acts in the double capacity of and girder, and the 
two members, hung one over the other, and together, | strains in the flanges are the a i 
so that the chains form at the same time the flanges of the due to their action in capecity. 
stiffening girder. It has been proposed to construct such | Further, in their capacity of girder, the greatest bending 
ribs of plate iron exactly in the manner of an ordinary arch | action which have to resist occurs, as in Fig. 1, when 
rib. Fig. 3 inverted will represent in principle the double | one-half of the bridge, say ¢ f, is covered with the “WP 4 
braced arch of the railway bridge over the Rhine at Coblentz, | load; the bending moment is downwards upon the rib a 
or the bridge built at St. Louis, U.8.; and ifa plate web | and upwards upon the rib db, and is proportional, at dif- 
were substituted for the diagonal pees would t | ferent points to the ordinates of the curve Fig. 2, and is 
the ordinary wrought or cast-iron rib. As | exactly equal in amount to the bending 
whatever is true of the suspension bridge is also true, mutatis | auxiliary gi i if we make 
mutandis, of the arch. | 
If the rib is not hinged, or hinged only at the abutments, | as it is in the figures, we 
the design is open to the same objections as the form first | of the strains due to this bending action exactly equal in the 
i ; the strains are indefinite and liable etna | members of the two figures. 
from unavoidable causes. If the rib is hinged at the centre As be i down- 
4s well as at the abutments, these objections are removed ; | wards in each half-rib, and therefore each chain has to be 
the strains are then definite and uncbangeable.® the ; actual 
* In the ease of the rigid arch, this difficulty is partly met | the horizontal strain, and the length 
by the defined angle of the skewbacks which confine the | would Fig. 
direction of the resultant at the springing within the limits | than the Fig. 1. This 
of the angle of frictional resistance ; which limite ma be in- | the action does not occur at the same time 
definitely reduced by supporting the heel of the rib at one | as the greatest horizontal strain H. 
peer in a pair of short suspendiog links having the direction, value 7 
at mean temperature, of the desired resultant. 
The converse of this arrangement may be carried out in | 
the rigid suspension bridge, Fig. 5, by suspending the etruc- , link, would allow greater variations of strain and of line of 
ture at @ or at b by a short inclined link, the line of which | roadway, than it would if placed in the middle of the span. 
Would form a continuation of the resultant at that point ; and | In the same way ts Sop been, aoegeeet te ceed oe 
any resultant may be chosen which would give the best bowstring girder by an link, having the direction 




















Let us call p the intensity of the dead load. 
q the intensity of the rolling load. 
the half-span a ¢. 
a the deflection c d. 
When the bridge is without any rolling load, the value of 
H will be 2°, 
2a 
When the rolling load covers half the span, the value of 
H sill be 2.47%, 
2a ta 
‘When Ge sling load covers the whole span, the value of 
H will be (p+q) =. 
a 
In the first ease, the horizontal component of the strain in 
every part of the flanges=h,=" . 
a 
In the second case, it will be A=?** + 42° 9% 
4a Se 16 d, 
In the third case, it will be 4,=(p +9) ~ 
a 


Now, if we make 4=5 we shall have 4,=h, throughout 





This would, however, be only a middle hinge placed | of the bow so as to wan eared Rene Pree ee 
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flange hase less strain than when the bridge is free of rolling 
Soult 00 that the vadietlene of ctvain dasiag the of the 
roliing load (so faras we have yet consi jered it) are than 
in the other forma, and are no greater than they must be in 
any structure. 

The awkwardness of transferring the strains at the 
hinges in Fig. 3 is entirely avoided ; the four bars which 
meet at the centre at d, the psir which form the upper bar 
of one rib and the lower bar ot the other rib lie in aoe 
line, aod have always the seme strain, whatever may be 
the distribution of the rolling load. They may, in fact, be 


considered as parte of one continuous 


Thus the 
structure, in virtue of its form alone, is efficiently mage 
at the three points pe pee ing hinges, and is therefore free 
from any alteration of strain by imperfection of adjustment, 
yielding of abutments, or of temperature; and the 
calculation of its strains is simple and direct, and free from 
ambiguity. 

It may now be of interest to examine more closely the 
strains produced by other distributions of the rviling load 
than those which he been considered hitherto, viz, the 
whole load and the hglf loed. As in Fig. 3, it is true that 
there are intermediate positions of the rolling lead. which 
produce in some members a greater strain than either of 
these, and which require the introduction of diagonal brac- 
ing; but the whole extra metal uired to meet these 
minor irregularities of loading is amall, and considerably less 
than the extra metal required by either of the forms illus- 
trated 


ibe masimum horisontal strain that can be produced by 
any disposition of the rolling load of intensity g, upon any 
part of the lower flange or chain is= 


(1) 


The same is true of the upper flange at the centre d, but 
progressing towards a and 4 the maximum A bas a pro- 
grresively greater value. 

Take any vertical section 0, at a point whose horizontal 
distance from d=m. 

The maximum tension at » cecurs when the rolling load 
covers the half-span ¢ f and extends towards o, a distance 


equal to = , and its horizontal component is then= 
~™m 


52™ (+52. )} Gens "7 


The horizontal component of the maximum strain upon 
the braces is the same for every brace, and if nis the hori- 
sontal distance subtended by any brace, it is= 

ag 

“4a btn 
being the same as the horizontal strain upon the braces of a 
bowstring girder of the span 4, the depth d,. and with the 
rolling load of intensity 7. With the aid of these formule the 
maximum strain upon every member of the structure can be 
calculated. 

The proportions shown in Fig. 4 are probably not the 
best that could be adopted in practice ; the depth is perha 
excessive, and the bracing might be better arranged ; t 
figure is so drawn merely tor the sake of a fair comparison 
with the other systems illustrated. The theoretical weights 
of the various forms are given in the Appendix. 

Fig. 6 is given in illustration of the system worked 
out into more practical form; but various modifications 
of detail will suggest themselves. The upper flange is 
constructed of plate and L-iron, like the tea:ion boom of 
an ordinary lattice girder; its section will be nearly uniform 
throughout, being slightly heavier near the piers ; snd 
being straight, its construction will be very sim The 
lower chain may be formed with advantage of edge links, 
the section being a little heavier towards the piers on 
account of their greater inclination. The fae py braces 
are light bars, acting only in tension, and cot! or rivetted 
to the flanges. The verticals are the only members subject 
to compression; they may be made of plate and |_-iron, and 
of considerable width, rivetted to the upper flange, and may 

through the lower chain down to the roadway girder, 

ua acting as suspenders and stiffeners, in the manner of 
the Salteeh bridge ; and may be firmly connected to the 
cross-girders by gusset-plates. The roadway would of 
course be braced horizontsily, and the upper flanges may be 
also connected by overhead bracing, except for a few 
bays inthe middle of the span. In this way it is suggested 
that the bridge may be rendered as rigid and solid in con- 
struction as a p> A bridge, may still possess 
nearly all the economy of an ordinary suspension bridge. 


a 
4,=(p+9q) s 
4a 


(3) 





APPeN DIX. 
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7; 
tf 
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The total essential depth of all t 
as nearly as possible the same. T 
0.1406 of the — Reckoning the depth in Fig. 
to the lowest point it is exactly the same. 
of Fig. 1 is exactly the same if we reckon it 
aan teenl dope ot Pie 5 | tly greater 
of Fig. 5 is only sli 
0.1416 of the TIS depth of the wk ta. . di 
the span, which is a common proportion in arch ribs. 


exe 
5° 
t: 


g 
é 
* 


| 





the weight of a 
may be ex 


without the auxiliary gizder, may be taken as the 
weight of the theoretical — bridge, 
and the difference between this and the 

form will be the weight of mets! required to stiffen the 


to one-sixteenth 


all, or | tion 
. 


Est? 
iTiE 


Re 
: tF 


> 
e 
cf 


af 


in Fig. 1 is the same. The 
rods in Fig. 3 are reckoned as exte to the 
the rib; as each chain will exert an equal upward 
considered that every other vertical will be 


be 
attached to the upper chaio, so that tbe bracing will not bave 
a Also he 1 oy oP reckoned as ex- 
tending to middle of the girder. In Fig. 4, however. they 
only extend to the lower chain, as the upper chain or flange 
exerts no pull w 


pon them. 

Calling P the total dead load carried by the bridge, 

Q the total rolling load, 

8 the span in feet, 

K the weight of a bar, 1 ft. long, aad capable of 
hy a 

one given . any span, 
ass multiple of KSP and of KSQ. re 
The weight of the chain and ing rods of Fig. 1. 

standa 

and simple, 
weight of each 





bridge by each system. 
This standard weight will be as follows: 
Chain ee wee 1.0833 KSP + 1.0833 KSQ 
Suspending rods 03573 ,, + 0573 , 
1.1406 +1.1406 ,, 





weight of the auxiliary girder ; 
Flanges ove a ooo eee 0.6666 KSQ 
Bracing Be ose vee - 1495 ,, 
Extra metal .. O816L 


Fig. 3. The total weight of this form is: 
Chains or flanges 1.0833 K5P + 1.5333 ESQ 











Suspending rods 0573 , + 0573 , 
Bracing ove + 338. 
1146 , +1.7682 ,, 
Extra metal= 06776 ,, 
Fig. 4. The weight of this form is as follows : 
Upper chains or flanges 0.5312 KSP + 0.6945 K5Q 

Lower ; ses 06723 ,, +0.6723 ,, 
Suspending rods 0.0365 ,, +0.0365 ,, 
Bracing ° 00893 ,, 
1.1400 ,, +1026 ,, 

Extra metal= 0.2520 





Upper chain... 0.5234 KSP + 0.6154 KSQ 
Lower on 0.3934 ., +04212 ,, 
Ties ... 0.2237 ,, +0.3103 ,, 
Struts 0.0906 ,, +0.1627 ,, 
12311 ,, +1.5006 , 
Extra metal=0.0005 , 0.3680 


of the spon. 


ollows: 


Total weight ofchain .. ... 1.6665 KS(P+Q) 
” » suspending rods 0.0277 ,, 


16832 ,, 
Extra metal 0.4426 EK 8 (P+Q) 


be considered excessive even for rigid suspension 
there can be no doubt that a pad ny Ben is 


is hardly too m 
suspension bridge. 








© This form of bridge has been patented by the author. 


the Amazon, it is estimated that 80 bridges 
will have to be built. The aggregate length of these works 
wil! be altogether 180,000 ft. 

Americo- Brozilian It is to estab- 
Np ey Fo proposed 
States and Brazil by la: 

West and Punta Rosa, v 
this means the Amerieans would also establish 
with the West Indian telegraph system. 


the construction of 
this object is being equipp-d at Foochow. 


Fig. 1. The ee extra metal in Fig. 1 is simply the 


Sherb 
Northern Colonisat 

length of the bridge from near Sherbrooke-street to the south 
shore will be 12,300 ft.; the viaduct over the city will be 
5000 ft. long, 
the brid, 


Fig. 5. The weight of this form, as deduced from the Table 
of products of length into strain, given by Professor Fleeming 
Jenkin, is as follows 3 


, + ” 

In comparing these several forms with the common sus- 
pension bridge, it must be observed that the deflection of 
one-eighth the span. given to the standard type, is one which 
is quite inadmissible in a flexible suspension bridge. 
good existing examples the deflection 1s from one-twelfth 
Taking the higher limit, we | 
shall have the weight of extra metal required in the practical | 
—— bridge, in order to render it com paratively steady, 
as 





Though the deflection shown in the diagrams may perhaps 
pred 
in the rigid bridge than with the flexible chain; so that it 
i uch to say that the form now advocated would 
weigh po more, even if it did not weigh less than the common 


Canadian Winter Navigation.—Colonel Farigara, a Rus- 
sian by gineer, has sent in to a committee on 
the winter na of the St. Lawrence a report upon the 


A Peruvian Railway—Upon « line in Pera which is 
to between 


the Pacific Ocean and 


up communication 
and 37 tunnels 


n between the United 


American Steam Shipbuilding. —The Harlan and Hollings. 


worth Company has now sufficient work on hand to afford 
employment to its staff fir twelve months to come. A large 
number of steamers are awaitin 
yards, and the company hes 
rd | steamers. 


repairs in the company’s 
for a monitor and two 


Chinese Ironclads.—It is stated that China contemplates 
ironclads, and that ao establishment with 


4 New 8t. Lawrence Bridge. — Surveys for a new 


bridge across the St. Lawrence, vid St. Helen's Island, 
have been completed, and the engineers concerned have beea 
preparing plavs of s od fi 

south shore of the river to the Northern Colonisation Ruil- 
way on the Mile End heights to enable Mr. Legge, the chief 
engineer, to 


of several lines of route surveyed from the 


select the best. It is intended to carry the pro- 
bridge over the low-lying sections of the city direct tu 
whence tracts will connect with the 
ion Railway at the south shore. The 


ing 7300 {t. as the width over the river of 
proper. The viaduct will incline upwards at the 
it. per mile from Sherbrooke-street to the span 
The will be 106 ft. long 

; ide the beige will also have on 

incline to the shore of 53 ft. per mile. order to enable a'| 
vessels to pass h it, the bottom of the main span is 
to be 160 ft. above the summer level of the river. The two 


spans north and south of the middle one will be 350 ft. lonz, 
and the remaining spans to the south shore will aleo be 300 fr. 


in length. The piers will be of the most massive masoury. 


French Manufacturing I —Statistics show that 
France Bown 123,000 pane Pore establishments, 
which em steam engines of 602,000 om power, and 
oceupy about 1,800,000 workmen. 

Locomotives on the Chicago and Alton.—The aggregate 
number of miles run by locomotives last year upon the 
Chicago and Alton Railroad was 3,768,015. The cost per 
mile run for repairs, wages of i and firemen, fuel, 
oil, waste, cleani &e., to 20.80 cents. The cost 
of the same in 1873 was 21.52 cents. 

A New Geneva Railway.—A short line of railway is in 
contemplation between Geneva and Divonne. The object is 
to uvite thé cantons of Geneva and the Vaud with the dis- 
triets of Gex and Fernoy. 

A French Lighthouse.—The construction of a lighthouse 
on a rock known as Armen, near Kouen, is being rapidly 
pushed forward. Its position is about midway along a dan- 
gerous reet which extends to the [le de Seins, and upon which 
many shipwrecks have taken place without the least possi- 


| bility of aid being rendered to the victims. 


American Tunnel.—The Central Reilroad 
is considering the question of 
Newark Bay from Elizabethport to Berg: n Point 
for the use of its track. The estimated enst of a tunnel for a 
double track, 24 miles in length, is 6,000,000 dols. The bottom 
of the bay is generally flat and the earth is stated to be solid, 


f 


Railway. 
. Brown has been awarded the contract ; a Govert- 





ment grant of 5000 dols. per mile has been given. 
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THE TORPEDO SHIP VESUVIUS. 

Tue Vesuvius torpedo ship is a novelty in this 
age of novelties. She is intended to be smokeless 
and noiseless, coke being used as fuel, and there 
being no blast or — steam on nae 3 Ben 

er, notwithstanding her proportions—90 ft. long 
by 92 ft. beam—she was adaihs hace a 10 knot 
speed, while to secure facility in manceuvring she is 
fitted with twin screws. e trials of her pro- 

lling machinery have not been altogether suc- 
cessful ; but, nevertheless, the following account of 
the machinery itself, and notes of its trials, will 
be of interest to many. 

The general arrangement of her propelling ma- 
ehinery will be readily understood from our outline 
sketches Figs. | and 2. The engines are direct-acting, 
inclined inverted cylinders, with single piston rods, 
and surface condensing. The surface condenser 





ever undesirable it is to show the “ white feather” 
on deck it is more so to convert the already limited 


furnaces are carried by a flue alo 


upper deck to a point just abaft ep room, 
Sienther ann across the deck openings 
in the sides of the flue. To maintain the necessary 


draught through the furnaces, a fan is fitted in the 
common uptake, driven by one of Brotherhood and 
Hardingham’s three-cylinder engines, coupled direct 
to the fan spindle. 

There are several auxiliary engines. Two are 


fitted to drive the draught fan, one the three-cy- |i 


linder engine already referred to; another, of the 
ordinary kind, is in place ready for coupling to the 
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common to both pairs of engines, is placed between | 
them, and receives not only the exhaust steam 
from the main engines, but also that from all the 
numerous auxiliary engines with which the shi 
is fitted. ‘The cylinders are steam jacketted, 
and fitted with expansion valves working on the 
back of the slide valves, and cutting off as early as 
one-tenth of the stroke. The piston rods and slide 
valve rods are of steel, and the piston rod gland nuts 
are toothed to admit of their being screwed up to- 
gether, There are two air pumps worked by eccentrics 
on the main shafts, one on each shaft, and the cir- 
culating pump is centrifugal, driven by a se te 
engine. A Silver's governor is fitted to each pair 
of engines. ‘The propellers as sng fitted are 
three-bladed Griffiths’, but we believe that a trial is 
to be made with Thorneycroft’s propellers. 

The boilers are nearly circular, and pressed to 
70 Ib. on the square inch. The safety valves are 
loaded by Salter’s balances, and small test valves 
loaded with weights are fitted in addition. The 
Waste steam from the safety valves is di 
below water, and relief valves are fitted to the waste 
steam pipe—one set opening outwards spring loaded, 
the other inwards, not loaded, except by their own 
weight, The former are not far from thestarting gear, 
pe dacly. Sorry to us that if the under water waste 
valves should happen to be left shut, the engineer 
in charge will be promptly and somewhat uncom- 
fortably reminded of the oversight by becomin 
enveloped in the escaping steam. It would be w 
to provide some way of escape for the steam in such 
4 case other than direct into the engine room, How- 








end of the fan shaft in case of the former failing. Not 
that failure is at all anticipated, but as the fan 
must be kept going, and as the three-cylinder engine 
is a novelty in the Royal Naval service, it is con- 
sidered advisable to prepare for any emergency. 
Another auxiliary engine is fitted to drive the 
ventilating fan, whence air is thrown into the dif- 
ferent parts of the ship, another as a fire engine, 
another as a donkey, and yet another for pumping 
the air into the to supply tanks. The ship is 
essentially a box of machinery ; the accommodation 
for the officers and crew is of the most limited de- 
scription; and, indeed, the crew is limited to 
the smallest possible number consistent with the 
work os be done. ve ——— is — entirely of 
ircn, but to prevent the slipperiness consequent 
danger of the iron dock whee Gob it is proposed to 
coat it with Welch's cork cement. Of the whole 
in the ship a small slice aft provides cabins for 
e three officers, captain, engineer, and gunner; 
and another small slice forward accommodates the 
crew, very few in number. Of the remainder b: 
far the greater part is occupied, say all but , 


by the propelling machinery, and mgngee ol Date 


priated to the torpedo room with its launel 
tube, launching ears § air-compressing engines, 
pumps and reservoirs, store. 

It is rather interesting, and at times amusing, to 
hear the account given of the attempte, successful 
and otherwise, made to get the steam trials carried 
out. The earliest and hitherto the chief difficulty 
has been with reference to the draught. The 
original design provided that the fan should be 
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Working at a speed of 570 revolutions per mi 
it re a Soude thing free Power ds vibration. 
and seems to t in ight place. 

For getting eg oe during which it is, of course, 
impossible to w draught engine, a temporary 
vertical funnel has been fitted just over the fan. 
When steam is vw this funnel is removed, folded 
down to rest on the funnel proper, and can, when 
necessary, be taken to pieces and stowed lower down 
on the deck itself. 


appointing ; a speed of 10 knots and an indicated 
power of 350 were anticipated, but although the coal 
used was the best Welsh picked tria] coal, the power 
was under 300 horse power, and the speed was just 
over 9 knots, However, seeing that the bottom was 
foul, the steering bad, and the vacuum low, 
was good hope of a better result being attained. The 
Vesuvius does not appear to steer well at any time ; 
but the bad steering on this occasion is easily 


; 


But the buoys which mark the 
are not plain to one so near the water level, 
whose range of vision is so limited; 
running over it, the pilot outside the tower 
ing on the deck, co the ship, givi 
necessary from time to time to the 
the wheel below him. The time lost in this way, 
though not in itself great, was yet ample for a vessel 
like the Vesuvius to swerve considerably from the 
course, and so make the distance she had to run 
something more than a knot, 

On the next trial over the meagured mile, an extra 
steering-wheel having been meanwhile fitted up on 
deck outside the conning tower, the course was 
singularly well kept. The steersman was then in a 


tendency to fall off to one side or the other. 

On this trial, anthracite was used by itself as an 
experiment, The result was unfavourable. The 
—_ at full power was only 8.362 knots with an in- 

cated horse power of 230, and the disagreeable 
and suffocating fumes from the sulphur in the fuel 
found their way into every part of the ship, It 
was plain that that would not do. 

‘The next trial was ordered to be made witha 
mixture in equal of the best Welsh trial coal 
and anthracite. weather was too stormy for 
the measured mile to be run; but the result as to 
power was better than any previously obtained. 

The last trial of this series was the most success- 
ful of all. The fuel used was ture of 
trial Welsh coal and coke, in the proportion of five 
of the former to three of the latter. 
result is not, however, attributed altogether 
fuel, but in part to the better working of 
and feed ps, which had meanwhile been over- 
hauled, We append some resalte of the later triale : 
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| 
on | Nov, ‘74.| Jen. 12,°75. Jan 18, '75, Jan 20,°75. 

Meu ct dos] 86 130 | +98 138 
Weather ..., Fine Fine | Stormy 

| 
Steam pres- 2 boilers 1 boiler 

sure 830. | 88 Ca i 62 

Revolations | 135 122 “a | Mm 142 
LHP. ..., 30 223 380 
Speed | 90 | 8962 | 6.273 | mot tried | 9.428 
Fuel... +» Welsh | Anthracite ff Mewsh | § Welsh 
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The Vesuvius appears on the whole to be a dis- 
agreeable ship to have anything to do with. We saw 
her on her arrival from her trial of the 18th January, 
and as we looked down on the low smoke-be- 
grimed deck, unprotected by bulwarks, and on the 
salt-whitened funnel, and then looked out sea- 
wards, we quite understood how well drenched 





the people on deck must have been during the 
trial. They looked it, and we wondered not that) 
they growled over their ducking. We could quite | 
understand, too, that the ducking was not the only | 
discomfort. ‘lhe hot gases from the funnel are, as | 
already noted, discharged from openings in the| 
sides of the flue. These openings are § ft. from the | 
ship's sides, and the hot vapour and soot, if any, is 
left to find its way across the deck as best it may, | 
or as best suits the wind then blowing. At allevents | 
there is no free-from-suffocation standing room| 
abaft these openings, and the result with respect 
to deck passengers on a day like that was that if, 
they moved one way they got swamped by the 
seas falling on board, if in the other they were ex- | 
posed to all the noxiousness of the funnel mixture, | 
while, if amidships, they had a share of both. 
We do do not quite see why the flue should not. 
be split and extended, one branch to each quarter, | 
each having a hanging door. ‘The door on the weather 
side ath be lowered, and so make the vile com- 
pound issue on the lee side only. Of course on 
actual service there will be no deck passengers, 
but before she is fit for any any such service, and | 
we hope long before any is required, there are many 
experiments to make, and if only for the comfort | 
of those who must be on board during these ex- 
riments, it would be well to fit something of the 
ind. ‘The principal dimensions of the vessel and | 
machinery are as follows: 
. 


ft. in. | 
Diaméter of cylinders oes _ 1 Ww 
ofstroke ... eco ove rr 
Piston rods, diameter (steel) ... - 0 3 
Connecting rods, least diameter “< 0 38 
Engine shaft, least diameter ... ne @ H 
Propeller shaft . wes ove 0 & 
Air ps, two double acting: 
. oe eve mit ult 2 
0 7 | 


Peel rt o ats si ; 
r i mps, single acting: 
ee ee are 
Stroke ... ses abe 0 3 
Surface condenser; steam outside the 
tubes ; circulating water forced through 
tubes; tubes of brass, tinned inside 
and outside on 


° Number 960 
of eee om . = 
Diameter of tubes (inside) ses 0 of 
Cooling surface ooo 760 sq. ft. 
Circulatizg pump centrifugal : 
Diameter of fan... ace oe 3 0 
Number of boilers... eve 2 
oe furnaces ... ose 2 . 
Length of firegrate ... bee ove 0 
Breadth po sae ooo sihd 8 6 
Area *” ose 42 9q. ft. 
Tubes, brass, Number 230: 
Len, eee eee ose 6 6 
Diameter outside ose coe Oo 2 
Tube surface... 980 sq. ft. 
Draught fan, diameter se ove 4 0 
Brotherhood engine for driving draught 
fan: 
Diameter of cylinders... ooo =. 
Stroke ... ese eee ne 0 6 
Propellers, three-bladed Griffiths’: 
Diameter one ‘ne 6 6 
Pitch 6 ft. 6 in. to 9 6 
Now set at oes 8 0 
Length ... ss 1 0 
Distance between centres ove 7 6 





PRINCIPLES OF SHOP MANIPULATION 
FOR ENGINEERING APPRENTICES. 
By J. Ricaarps, Lonpon. 

(Coneluded from page 358.) 

WORKSHOP EXPERIENCE, 

To argue the necessity of learning practical fitting 
as a part of an engineering education is superfluous. 
A mechanical engineer who has not been *‘ through 
the shop” can never expect to attain success, nor 
command the respect even of the most inferior work- 
men, and without a power of influencing and con- 
trolling others, he is neither fitted to direct construc- 
tion, nor to manage details of any kind ‘connected 
with engineering industry, nor even to keep records. 

is nothing that more provokes a feeling of 
resentment in the mind of a skilled man than to 
meet with those who have attempted to qualify 
themselves in the theoretical and po cma on | 
of engineering work, and then assume to direct 
labour which they do not understand; nor is a 
skilled man long in detecting an engineer of this 


class; a dozen words in conversation upon any me- 
chanical subject is generally enough to furnish a 
clue to the amount of practical knowledge possessed 
by the speaker. 

The reasons for a shop course are many; the 
main one, perhaps, being to learn the nature of 
fitting operations which must continually modify 
the = Bee. of construction, and determine cost. As 
remarked in a previous place, no one can prepare 
successful designs for machinery, who does not 
understand the details of its construction ; he should 
know how each piece is moulded, forged, turned, 
planed, or bored, and the relative cost of these pro- 
cesses by different plans which can be adopted. 

An engineer may direct and control a work with- 
out a knowledge of practical fitting, but such con- 
trol is merely a commercial one, and cannot of 
course extend to mechanical details which are 
generally the vital part; the obedience that may 
be enforced is not to be confounded with the re- 
spect which a superior knowledge always commands. 

Another gain from learning practical fitting is the 
confidence which such Reouledes inspires in either 
the direction of work or the preparation of plans 
for machinery. The engineer who hesitates in his 
plans for fear of criticism, or who does not feela 
perfect confidence in his own plans, will never 
achieve much success. It requires not only the 
highest powers the mind is capable of to generate 
correct plans for machinery and to direct construc- 
tion successfully, but also requires that the mind be 
unfettered by the restraint of a want of confidence. 

The improvements which have totally changed 
machine fitting during thirty years past, have been 
of a character to dispense in a great measure with 
hand skill, and supplant it with what may be termed 
mental skill. The aoe effect produced 
by a man’s hands has steadily diminished in value, 
until now it has almost come to be reckoned in foot- 
pounds ; but the necessity of practical knowledge 


| instead of being diminished is increased. The — 
J 


fications of engineers have reached a higher stan 

and as the prices of machinery decrease the impor- 
tance of practical details increase in the same pro- 
portion. 

Formerly an apprentice entered a shop to learn 
hand skill, and to acquaint himself with a number 
of mysterious processes ; to learn a series of arbitrary 
rules which might serve to place him at a disad- 
vantage even with those whose capacity was in- 
ferior and who had less education; but now the 
whole is changed, An engineer apprentice enters 
the shop with a confidence that he may learn what- 
ever the facilities afford if he will put forth the re- 
quired efforts ; there are no mysteries to be learned ; 
nearly all problems are reached and explained by the 
physical sciences, leaving a greater share of the time 
of a learner to be devoted to studying what is prac- 
tical and special. 

This change in engineering pursuits has also pro- 
duced a change in the workmen almost as thorough 
as in manipulation. A man who deals with special 
knowledge only and feels that the secrets of his 
calling are not governed by systematic rules, by 
which others may qualify themselves without his 
assistance, is always more or less narrow-minded 
and ignorant. The nature of his relations to others 
makes him so; of this no better proof is wanted 
than to contrast the intelligence of workmen who 
are engaged in what may be termed exclusive 
callings with people whose pursuits are regulated 
by general rules and principles. A machinist of 
modern times, at least in the more enlightened 
countries, having outgrown what we may term me- 
chanical Seperation, ben thereby been raised toa 
social position that is conf y superior to that 
of most other mechanics, so that shop associations 
once so dreaded by those who would otherwise have 
become mechanics, are no longer matters to be 
dreaded. 

Some hints will now be given relating to ap- 

rentice experience in a workshop, such things 
ing selected as are most likely to be of interest 
and use to a learner. 

Upon entering a shop the first thing to be done 
is to gain both the confidence and the respect of 
the manager or foreman who has charge of the work ; 
to _ this confidence and respect is different from 
and has nothing to do with social relations and de- 

nds wholly upon what transpires in the works. 

© inspire the confidence of a friend one must be 
kind, faithful, and honourable, but to command the 
confidence of a foreman you must be punctual, 
diligent, and intelligent. ere are no more kindly 
sentiments of regard than those which may be 








founded on i and earnest effort. A learner 
may Boe the pabensone Se, bats Seeey eave 

fail in every way to satisfy himself, yet if he is 
punctual, dili and manifests an interest in the 
work, these misfortunes will not cause unkind re. 
sentment. me 

It must always be remembered that what is to be 
learned should not be estimated according to a 
learner’s own ideas of its importance. A manager 
and workmen look upon fitting as one of the most 
honourable and intelligent of pursuits, deserving 
of res and the best efforts of an apprentice - 
and while the learner may not think it a serious 
thing to make a bad fit, or to meet with an aeci- 
dent, his estimate is not the one to judge by; the 
least word or act which will lead workmen to think 
that an apprentice is indifferent, at once destroys 
interest in his success and cuts off one of the main 
sources from which information may be derived. 

An epprentice in entering the workshop should 
avoid everything tending to an appearance of fasti- 
diousness, either of manner or dress; nothing is 
more repulsive to workmen, and, it may be added, 
nothing is more out of place in a machine shop than 
to divide one’s time between the work and keeping 
clean. An effort to keep as neatas the nature of the 
work will admit of, isat all times right, but to dress 
in clothing that is not ms we perry or to allow an 
aversion to grease to interfere with the performance 
of work, is sure to provoke derision. 

The art of keeping reasonably clean even in the 
machine shop is worth studying; some men are 

from head to foot in a few hours, no matter 
what their work may be; while others, except their 
hands and apron, perform almost any kind of work 
and keep clean without sacrificing their convenience 
in the least. This difference is the result of habits 
easily acquired and easily retained. 

Punctuality costs nothing, and buys a great deal ; 
a learner who reaches the shop a quarter of an hour 
before starting time, and spends that time in look- 
ing about, not only manifests an interest in the 
work, but avails himself of an important privilege, 
and one of the most effectual in gaining shop know- 
ledge ; ten minutes spent in walking about noting 
the changes wrought in the work from day to day 
furnishes constant material for thought, and ac- 
quaints a learner with many things which he could 
not otherwise observe. It requires, however, no 
little care and discrimination to avoid a kind of re- 
sentment which workmen feel in having their work 
examined, especially if they have met with an acci- 
dent or made a mistake, and when inspection is 
thought to be prompted by curiosity only. The 
better plan in such cases is to ask permission to ex- 
amine work in a way that no one will hear the re- 
quest except the person addressed ; such an appli- 
cation generally will secure both consent and 
explanation. 

oliteness is as indispensable to a learner in a 
machine shop as it is to a géntleman in society. 
The character of the courtesy may be modified to 
suit ‘the person, but still it must be courtesy. An 
apprentice may understand differential calculus, 
but a workman may understand how to bore a steam 
cylinder, and in the workman's estimation a problem 
in the calculus is a trivial thing to understand when 
——- with the boring of a steam engine cylinder. 
Under these circumstances if a workman is not 
allowed to balance some of his knowledge against 
politeness an apprentice is placed at a disadvantage. 
Questions and answers constitute the great 
medium for acquiring technical information, and 
engineering apprentices should carefully study the 
philosophy of questions and answers, just as he does 
the principles of machinery. Without the art of 
questioning but slow progress will be made in learn- 
ing shop manipulation. 

A proper question is one that the person asked 
will understand, and the answer be endoesteed when 
it is given; not an easy rule, but a correct one. 
The main point is to consider questions before the 
are asked ; let them be relevant to the work in hand, 
and not too many. To ask frequent questions, is 
to convey an impression that the answers are not 

, an inference that is certainly a fair one, 
if the questions relate to a subject that demands 
consideration. If a man is asked one minute what 
diametrical pitch means, and the next minute how 
much cast iron shrinks in cooling, he is very apt to 
be disgusted, and think the second question not 
worth answering. 

It is important, in asking questions, to consider 
the mood and present occupation of the workman 

; one question asked when a man’s mind 
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ENGINEERING. 377 
is not occupied, and when he is in a communicative | ject for an apprentice to aim at in beginning his| beams, one for the pile threads and one for the 
humour, is worth a dozen questions asked when he | fitting course, nine out of ten experienced men| ground. The cloth is provided with a peculiar 


is engaged, and when he is not disposed to talk. 

It is a matter of courtesy in the usages of a shop, 
and one of expediency to a learner, to ask questions 
from those who are presumed to be best informed 
on the subject to which the questions relate, .and it 
is equally a matter of courtesy to ask questions of 
different workmen,- being careful, however, never to 
ask two different persons the same question, nor 
questions that may call out conflicting answers. 

There is not a more generous or kindly feeling in 
the world than that with which a skilled mechanic 
will share his knowledge with those who have gained 
his esteem, and who he thinks merit and desire the 
aid that he can give. 

An excellent plan to retain what is learned, is to 
make notes, not to attempt to store up a book of 
notes for referenee which will not only be of no 
yalue but hinder memory. There is nothing that 
will assist the memory more in learning mechanics 
than to write down facts as they are learned, even 
if such memoranda are never referred to after they 
are made, 

It is not intended to recommend writing down 
rules or tables relating to shop manipulation, so 
much as to facts requiring remark or comment to 
impress them on the memory; to write down facts 
not only assists in committing them to memory, but 
cultivates a power of composing technical descrip- 
tions, a very necessary part of an engineering edu- 
cation. Specifications for engineering work are a 
most difficult kind of composition; they may be 
made long, tedious, and irrelevant, or concise and 
lucid. 

There are also a large number of conventional 
phrases and endless technicalities to be learned, and 
to write them will assist in committing them to 
memory and decide their orthography. 

In making notes, as much as possible of what is 
written should be condensed into brief formule, a 
form of expression which is fast becoming the 
written language of machine shops. Reading for- 
mule is in a great degree a matter of habit, like 
studying mechanical drawings; that which at the 
beginning is a maze of complexity, after a time 
becomes intelligible and clear at a glance, 

Upon entering the shop, a learner will generally, 
to use a shop phrase, ‘‘ be introduced to a hammer 
and chisel ;” he will, perhaps, regard these hand 
tools with a kind of contempt; seeing other oper- 
ations carried on by power, and the machines in 
charge of skilled men, o is likely to esteem chipping 
and filing as of but little importance and mainly in- 
tended for keeping apprentices employed ; but long 
after, when a score of years has been added to his 
experience, the hammer, chisel, and file will re- 
main the most crucial test of his hand skill, and after 
learning to manipulate power tools of all kinds in 
the most thorough manner, a few blows with a 
chipping hammer, or a half-dozen strokes with a 
file, will not only be a more difficult test of skill, 
but the one most likely to be met with. 

To learn to chip and file is indispensable, if for 
no other purpose, to be able to j of the pro- 
ficiency of others or to instruct them. Chipping 
and filing are purely matters of hand skill, tedious 
to learn, but when once acquired, are never for- 
gotten. The use of a file is ‘an interesting problem 
to study, and one of no little intricacy; in filing 
across a surface lin. wide, with a file 12in. long, 
the varying pressure that is required at each end of 
the file to guide it level, seems to be something be- 
yond attainment ; the nice sense of feeling which de- 
termines this varying pressure at each end of a file 
is a matter of habit acquired by long practice only ; 
it is quite a problem even if there is a constant 
length of stroke assumed, but when we consider 
that the strokes are continually changed, as well as 
the length and breadth of the files and the breadth 
of the surface to be filed also, it is a wonder indeed 
that true surfaces can be made with a file, or even 
that a file can be used at all. The fact is, it takes 
years of experience to file well, and requires also 
a —— faculty which every one does not 

An filing, the files should be kept clean, each one 
laid in order, with a strip of w under the ends, 
to prevent them from rolling and to keep them out 
of the dirt. Each file should have its handle well 
fitted and to stand true with the blade, 

A learner has continually to contend with an in- 
¢lination to use smooth or dead smooth files before 
the work is finished, and to think more of the finish 
of surfaces than their truth. 

If asked for advice as to the most important ob- 


would say, ‘‘to do work well.” As power is 
measured by force and velocity, work is measured 
by the two conditions of skill and time. The first 
consideration being, how well a thing may be done, 
and secondly, in how short a time may it be per- 
formed ; the skill spent on a piece of work is the 
measure of its worth ; if work is badly executed, it 
makes no difference how short the time of perfor- 
mance has been, this can add nothing to the value 
of what is done although the expense is diminished. 

A learner is apt to reverse this p tion at the 
beginning, and place time before skill, but if he will 
note what passes around him it will be seen that a 
first criticism is always directed to the character of 
the work performed. A manager does not ask a 
workman how long a time was consumed in i 
paring a piece of work until its character has been 
passed upon; in short, the quality of work is its 
mechanical standard, and the time consumed in pre- 
paring work is its commercial standard, A job is 
never properly done when the workman who per- 
formed it can see faults, and in machine fitting, as a 
rule, the best skill that can be applied is no more 
than the conditions call for, so that the first thing 
to be learned is to perform work well, and after- 
wards to perform it rapidly. 

Good fitting is often not so much a question of 
skill as of the standard which a workman has fixed 
in his mind, and to which all that he does will more 
or less conform. If this standard is one of exactness 
and precision, all that is performed, whether it be 
filing, turning, planing, or drawing, will come to this 
standard. ‘This faculty of mind can be defined no 
further than to say that it is an aversion to what- 
ever is imperfect, and a love for what is exact and 
precise. ‘There is no faculty of the mind which has 
so much to do with suecess in mechanical pursuits, 
nor is there any trait more susceptible of cultivation, 
Exactness and methodical reasoning and ce 
are the powers which lead to proficiency in all engi- 
neering pursuits, 

There is, perhaps, no more fitting conclusion to 
these suggestions for apprentices than a word about 
health and strength. It was remarked in connexion 
with the subject of drawing, that the powers of a 
mechanical engineer were to be measured by his 
education and mental abilities, no more than by his 
vitality and iy ages strength, a proposition which 
it will be well for an apprentice to keep always in 
mind. 

One not accustomed to manual labour, will after 
commencing find his limbs aching, his hands sore ; 
he will feel exhausted both at the beginning and at 
the end of a day’s work. These are not dangerous 
symptoms. He has only to wait until his system 
is built up so as to sustain this new draught upon 
its resources, and until nature furnishes a power of 
endurance, which will in the end be a source of 
pride, and add a score of years to his life. Have 

lenty of sleep, plenty of plain substantial food, 
foe the skin clean and active, laugh at privations, 
and cultivate a spirit of self-sacrifice and a — in 
endurance that will court the hardest and longest 
efforts. An apprentice who has not the spirit and 
firmness to endure physical labour, and to meee 
himself to the conditions of a workshop, sh 
select some pursuit of a less aggressive nature than 
mechanical engineering. 


WEAVING.—No. XXII. 
PILE. WEAVING. 

Tus class of weaving includes velvets, Brussels 

ts, fustians, he. tt consists in the formation 

of roe on the surface of the cloth, and if the loops 

are cut through they form a brush-like surface to 

the cloth known as velvet or cut velvet. If the 

loops are left uncut, similar to the loops on Brussels 

ts, then it is known as terry velvet, 

“Phe loops may be formed either by means of the 

warp threads or the weft threads, and they are 
called the pile threads. 

The richest description of velvet made is known 
(with the exception of Dutch, Geonese, and speci- 
ally made velvets) as “collar” velvet, for gentle- 
men’s coats. ‘The pile threads are of silk, 
weft is often of cotton, and velvets so woven are 
said to have cotton backs. Cotton makes the body 
of the cloth firmer and more suitable for the pur- 
pose than silk, so that the inferior material is not 
actually used on the score of economy alone, 

Velvets of this are woven in Rand looms of 
the deseri : = far as the har- 








concerns 
ness of the . But provided with two 


but the |i 


be wound ibe ordinahy Gath epee beemy or 8 
wound like or 
would “ lay” or crush 
Consequently when the velvet has near, 
one revolution of the beam the cloth is unfastened 
and again attached to the beam. 
slow and tedious class of weaving, only about a yard 
a day being made, this uafastening 
not consume much time as it w i 
ln Fig. 218, page 37 

t Fig. 218, 378, resent a section of a 
velvet loom showing all the oon parts necessary, 
but omitting the framing. W is the ordinary warp 
beam supplying the threads for the body of the cloth. 
P is the ** pole” (corruption of pile) or the pile beam 
which contains the pile threads. V is the cloth 
beam showing that it has made t uarters of a 
revolution, and B is a closed box to contain the 
velvet as it is unwound from the beam. At T will 
be seen loops rising from the surface of the cloth, 
and at C the loops are shown cut through at their 
upper surface. ese loops are made by insertin 
thin wires into the shed, which are beaten up wit 
the cloth similar to ordinary weft threads. One of 
these wires is shown thus woven in the cloth at w, 
and at w' another wire is being inserted. 

Now between each insertion of the wires three 
shoots of weft are thrown into the cloth, and well 
beaten together, otherwise the pile threads after they 
were cut would draw out. Fig. 219 shows a plan 
of Fig. 218, and the same letters and numbers refer 
to each. In the plan the wire «! is shown placed in 
the shed of the warp, and will be driven up by the 
reed R in the same manner as the wire w Sen been, 
When both wires have been firmly bound into the 
cloth by the weft threads, the first one is cut out 
by means of a knife fixed into a frame and called a 
“ trevette,” and it is again inserted. Thus only two 
wires are used, and aré cut out alternately by 
means of the trevette, The instrument is well suited 
for the purpose, and when it is considered that the 
wires are inserted from 50 to 60 times, and upwards, 
per inch in length of velvet w and three times 
that number of —— ae - evident that 
pe exactness necessary, or 
the slightest error or csthaniie would cut the 
warp threads out of the loom—a circumstance by no 
means unknown to most velvet weavers. ‘The wires, 
which are made with a fine groove for the point of 
the knife to enter, are very truly made, and the 
blade of the trevette must be ‘‘ as right as a trevette” 
—hence the well-known simile—or such beautiful 
work as velvet could not be produced. 

Figs. 220 to 223 show the trevette. The knife £ 
is fixed intoa frame A, This frame is hinged to 
another frame B at the point 4, so that the weaver 
can open and n the knifeeasily. The knife is 


requisite precaution to insure accurate hold of the 
instrument. 

The use of the trevette is shown in the en 
sketch, Fig. 224, in which the knife is seen 
entering the wire w. B and C are the bottom portio 
of the trevette, and rest upon the warp and cloth as 
shown. The trevette is held in the right hand, and 
drawn from the left to right. It is pressed agai 
the flat side of the outside wire w', which forms the 
guide or fence, and the knife is re, to fall into 
the groove of the inside wire w. hen upwards of 
pp baganerserchery feo t ue ago ade, an idea 
of the perfection of workmanship required for the 
purpose may b¢ 

About six times in of the pile threads are 
used to what are req for the “ back,” which, 
of course, arises from the formation of the loops. 
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ds in, are straight 
They are made of brass wire about the of an 
driven the reed, ; 

Fig. 226 the cloth beam with one of the 
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many contrivances for holding the velvet. A large 
slot is cut in the beam, and three strong laths are 
placed into it, , The middle lath ¢ has a number of 
needle points, about jin. apart, fixed through it, 
these points extending to the side laths s s, as shown 
in the figures. Now the velvet is pierced by these 
needle points and held fast, as may be noticed by 
tracing its course thown by the dotted lines and 
arrows. 

After leaving the beam the velvet is hung up by 
means of pin hooks in the box B, Fig. 218, whic 
keeps it free from injury. The warp and pile threads 
may be traced in the figures as well as the weft. 
The headles, Figs. 218 and 219, shown at H' and 
H?, work the ground or warp threads by raising each 
half of the threads alternately as in plain weaving. 
The headle H’* raises the pile threads at every 
fourth change. 

Singular as it may appear, when the work is taken 
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The first kind is a - ta 
form a comparatively simp 
when compared to b 
represent the warp and pile threads with the pattern 
printed upon the pile threads. The pile threads 
are marked p p the ground threads w w, these 
lying between and under the pile threads. About five 
of these w 


its length in consequence of the loops, and the dis- 
torted figure, as printed, becomes of the intended 
pepe Thus Fig. 227 becomes, when woven, 
"ig. 228. 

A section of the cloth is shown in Fig. 229, 
and in all the figures, 227 to 230, the same letters 
refer to the same The threads cc do not 
intersect with the weft, but merely lie between the 
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or ground threads are used to each | 
strand of the pile, which may be seen in section | 
Fig. 230. Now when the threads are woven to- | 
gether the pile is contracted to nearly one-third of , 


carpets, and | to be much thicker, the colours brighter, and alto- 
cheap manufacture, | gether a superior 
russels carpets, Let Fig. 227 | as the difference in price attests. 


to the less costly tapestry, 


Many kinds of ts and rugs are woven on the 
systems above eek bat have the pile cut as in 
cut velvet weaving, such as Axminster and Wilton 
| carpets. 








THE ST. GOTHARD TUNNEL. 


Awone the problems connected with the execution 
of long subterranean galleries, such as the Mont 
Cenis and St. G tunnels, one of the most 
important is that of ventilating the chambers in 
which the workmen are employed during the period 
of construction. When it was first proposed to 
pierce the Col de Frejus, it may be remembered that 
one of the main objections raised by the opponents 
to the undertaking was the difficulty of ventilation. 
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from the loom the weaver places it upon a table, | 
and by means of a sharp common razor literally 
shaves or mows the whole surface of the pile, in 
order to remove any stray filaments of extra length 
and to improve the face of the cloth. 

Fig. 225 shows a section of the velvet through 
the line of warp threads in which s s is the weft 
w w the ground or warp threads, and p p the pile. 
Fig. 224 is a section at the side of the cloth, and 
the letters refer to the same parts. 
the actual formation of the cloth is represented 
cepting that the pile threads are usually made 
thicker or doubled. 

Brussels and other pile carpets are made upon the 
same age as the velvet above described, but 
generally the pile is not cut, consequently round 
wires are used instead of grooved ones, and they 
are drawn out from the side of the cloth. 

There are two descriptions of carpets, one in 
which the pile threads have had the pattern printed 
upon them previous to weaving, and the other in 
which the threads are used dyed in separate colours. 
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'ness to the cloth to resist the strain. 
carpet is a very different affair. A great 


In these figures | 
, Ox. | 
























warp threads w w, and form a bed or ground for the 
pile to rest upon. The wires used are generally 
six or more in number, for if only two were used the 


loops would scarcely resist the strain of drawing | 


firm- 
ioty of 
threads of different colours are required, and they 
are selected by the action of the Jacquard machine 
to form the pattern. They are wound upon se- 
bobbine, for each colour is used in various 


the wire, the greater number causing 


— 

"a represent a section of a Brussels 
carpet. ¢ threads a a are the warp threads, and 
ss the weft. Where there was only one thread in 
the ta; carpet there are five in the Brussels ; 
thus the pile threads are shown at w w, and as the 
various colours are required they are drawn to the 
surface to form the loops whilst four-fifths of them 
remain in the body of the cloth. The great number of 
pile threads, and their being of wool and not of hemp, 
as the warp and weft are, cause the Brussels carpet 





| 
| 


| 






































Fig 








ee 





iat 









jivdiariiint 
tt tt Seeesesezits sa asiii 
— HSH TH MT 
po oe a ae en Hdigiditgi 
HVUTEHYEORRHSUULEELAYOANERDOAT ROH OETPHOREEDUTPOG BRAG EEA ETT OT ER DALES PATE 






oe ee ae HUngneynneyuenyeuagyenpodanpatnpeaniauongnapionagedty ti 
MC MURMAUOAUUASERAHH UU EGEEOTOOHO ELD EROAL DBA HT UME D SY LAHAT UNA DHNEA EA 


TU eT TT 
ahunsdeunvaneden te agROGRODLGCHTLAS4UHOONGUEUCDEGONUOOEEGSIQOUORNOUESAEUONHN 










The success of the pro work seemed indeed to 
be very improbable. rience, however, showed 
that poe | of these objections were groundless, or at 
least easily overcome. Thus with the lively fears 
ane ing the temperature in the consider 
able depths to be attained. Arguing from the well- 
known law of rising temperature with increasing 


| depths, conclusions were arrived at which were after- 


wards pores to be fallacious. Indeed it was found 
that when the Mont Cenis Tunnel had been driven 
until it was below the highest point of the mountain 
about 10,000 ft. above the sea, which was more than 
5000 ft. above the tunnel, the thermometer indicated 
only 85 deg. Fahr. The law of the increase in 
temperature, if not to be completely di 

was thus clearly shown e to exercise apy 
serious effect upon the ventilation of this and similar 
works. 


The observations made up to the present day at 
the St. Gothard Tunnel—observations noted with 
great care since the commencement of the works— 





clearly show that, as in the Mont Cenis Tunnel, the 
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BELL EXHAUSTERS AT THE ST. GOTHARD TUNNEL WORKS; NORTHERN END. 
CONSTRUCTED BY MM. REVOLLIER, BILTRIX, AND 0”, ENGINEERS, ST. ETIENNE (LOIRE). 
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Goeschenen and Airolo—of the St. Gothard Tunnel. 


Jj a ventilators at the north and south ends— 
ey e material employed exclusively at 
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<-> Q nee et determine approximate! 
\ y the volume of gases pro- 
a 4 dnoel te te tonal r day by the blasts, putting 
L * “O Hs et out of "how ba cases where the 
oe dynamite burns instead of exploding. These cases 
are indeed of rare occurrence, : without ex- 


heightened temperature can be no serious difficulty | combine to vitiate the air in the working chambers plosion arising generally some in 
to successful ventilations. of the tunnel. Such for instance are the combustion | the cartridges, which are made up at the outer works 


But besides the effect of increased heat due to | of the oil used in the lamps of the workmen, the im- | of the tunnel men specially acquainted with the 
natural Jaws alone, there are numerous causes which | purities of respiration, and especially the gases re- | work. ” 
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possible after a blast, the cloud of visible smoke 
which results, occupies in the tunnel a space of 320 
to 400 cubic feet per pound of dynamite, On the 
other hand the quantity of dynamite exploded may 
be estimated as varying from 1.75 lb. to 2.50 Ib. 
r cubie yard of rock removed, according to the 
ness of the material traversed. © cross 
section of the tannel may be taken at 630 square 
feet, and we assume, as the actual results obtained 
rmit us to do, an average daily progress of 13 ft. 
or the two openings ; the total amount of rock ex- 
cavated per day, is about 300 cubic yards per day. 
Takiog the higher figure of 400 cubic feet of smoke 
for each pound of dynamite used, there will bea 
total of at least 210,000 cubic feet for each day of 
24 hours. As this smoke is so dense that it is not 
easily moved by the surrounding air, it is necessary, 
for its removal, to combine it with a very consider- 
able volume of air. This can be effected in two 
ways: The first is effected by the employment 
of rock-boring machines, in which the compressed 
air furnished by the compressors at the outside 
of the tunnel works is used for the purpose, 
being exhausted into the tunnel after it has done its 
work in the drills. The second means consists in 
the employment of exhausting sppneeies. 

According to the project of the engineer of the 
St. Gothard Tunnel works—M. Louis Favre—the 
gallery perforated upon the Belgian or French 
system, that is to say, iV a small heading at the 
highest level, is divi or the completion of the 
work into seven points, on which the drilling ma- 
chines operate, three of which are at each of the two 
levels at the sides of the tunnel, and the seventh 
will form the channel for carrying off the water. 
Hand work will thus be entirely done away with, 
and twenty-five boring machines operate at each 
opening. During the time that the machines are 
at work the exhaust air from them will furnish 
an ample supply for the workmen. After the blasts 
have been made, and during the operation of re- 
moving the rock brought down, the valves in the air 
conduits are left a so that a large supply 
is discharged rapidly into the vitiated atmosphere. 
The face walls are thus rapidly cleared of the 
broken rock. The effects of ventilation by this 
means may be easily calculated. At each of the 
entrances, north and south of the tunnel, are in- 
stalled five groups of compressors, similar to those 
already described by us in these columns (see ante 
page 104, 5th February.) If we assume that four of 
these groups are in constant work, giving a maxi- 
mum discharge of 1000 cubic feet of air at atmo- 
spheric pressure per minute, and for each com- 
pressor, the quantity of air introduced daily in the 
tunnel will 1000 x 60 x 24x 4=5,760,000 cubic 
feét. Referring this figure to the 210,000 cubic feet 
of smoke arising from the dynamite, it will be seen 
that the quantity of air thus introduced is nearly 
thirty times the amount of the noxious gases. The 
faces Operated upon by the boring machines occupy 
a space, the — of which, from the heading 
already mentioned to the completely enlarged and 
lined tunnel, varies from 200u ft. to 3000 ft. This 
length of course mage od — day with the 
daily . e smoke from dynamite 
driven Pack y the drilling machines when at work, 
and by the air from the conduits after the explo- 
sion, accumulates behind the work, and quickly 
fills the finished part of the tunnel, where it is 
dealt with by the exhausters, and the exhaust con- 
duit, which is connected on the one side with the 
apparatus outside the tunnel, while the other is 
prolonged with the advancement of the work, and 
as far as the end of the tunnel lining ; at this point 
it opens into the chambers wherein the smoke is 
generated. ‘The conduit is suspended at the highest 

int near the roof of the tunnel. The difference 

tween the excess of air and exhausted over 
the volume supplied by the perforators, is made 
up by the free air flowing from the outside of the 
tunnel, 

Allowing that the exhausters take out 16,500 
cubic feet of air per minute, the volume of gases 
already mentioned, 210,000 cubic feet per day, or 8750 
cubic feet per hour, would be diluted by about 120 
times its own volume. The distance between the 
opening of the exhaust conduit and the exhauster 
is, of course, constantly being increased, and an 
always increasing resistance is experienced, arising 
from the friction of the hy gpbcetangteh 9 
tube. This resistance Co overcome by the 
exhausters. It has been assumed that in the con- 
struction of the St. Gothard Tunnel the maximum 


distance to be ventilated would be 26,200 ft. in the 
event of the workings at one end of the tunnel 
being in advance of those at the opposite end, the 
total length being 48,930 ft. The resistance due to 
exhausting 16,500 cubic feet of air per minute at 
an average temperature of 53.6 deg. Fahr., at a dis- 
tance of 26,200 ft. through a cylindrical tube 4 ft. 
10 in. in diameter, is equivalent to 5.9 in. of water. 
To this quantity the maximum efficiency of the ex- 
hauster must be fully equal. 

The exhaustin a as shown in the draw- 
ings, is com of two systems of bells connected 
by an oscillating beam, and the weight of the one 
balances that of the other. 

Each system consists of a movable bell enclosing 
a fixed one. A cylindrical casing outside the former 
is connected at the bottom with the latter. By 
filling with water the annular space between the 
fixed bell and the outer casing, a tight joint is made, 
preventing all communication of the outer air with 
the interior. In winter glycerine is added to the 
water to prevent it from freezing. When the 
movable bell rises a vacuum is formed, but when on 
the contrary it falls a compression of the air ensues. 
The tops of the two bells are furnished; with 
valves opening from inside to outside. The interior 
of the fixed bell communicates with the conduit 


» 





Fe 9g 4; 


5H 


= 


| 
} 
738: | iw 
| 
| 
| 











leading into the tunnel. When the movable bell is 
raised, the partial vacuum resulting from the move- 
ment raises the valves in the fixed bell, the gas and 
smoke flow in and fill the interior of the moving bell. 
When this latter descends the compression closes 
the valves above mentioned, and opens the valves of 
the moving bell, and through these the smoke 


passes. 

The moving bells have a diameter of 16 ft. 412 in., 
and are formed of thin plates. ‘Their stroke is 4 ft. 
llin. The volume withdrawn by a complete oscil- 
lation of the double apparatus is about 2060 cubic 
feet, corresponding under a pressure of 5.9 in. of 
water to a volume of vitiated air of 2000 cubic 
feet at atmospheric pressure. In order to exhaust 
the quantity of air above mentioned—16,500 cubic 
feet per minute—the apparatus ought to make ten os- 
cillations per minute, supposing that the bells are 
filled to 82 per cent. of their capacity. The speed of 
the bells corresponding to this quantity is 19.68 in. 
per second. 

The exhauster is driven by a double-action water- 
column apparatus with two cylinders. Each of 
these cylinders is placed in the middle of the fixed 
bells. The piston is fixed direct to the bottom of 
the movable An automatic distributing appa- 
ratus is connected to the moving beam and admits 
the water alternately to the two cylinders. The 
action of the apparatus will be easily understood 
from the engravings, in which, besides the general 
arrangement, the section of one of the bells is shown 
in some detail, as well as the disposition of the 
inlet and outlet valves, the hydraulic cylinder and 
piston, the automatic distribution valves, and the 
air vessels which surmount them. Fig. Aes eee 
showing the position of the valves on the bell, Figs. 





5, 6, 7 are details of the water cylinder, Figs. 8, 9 


, 





10 are —_ of +... distribution valves, Fig. 1] is a 
section é air vessel, and. | 12, 13, 14 show 
the valves on the bells. “The hole of the pa- 
ratus were constructed by MM. Révollier, Biden, 
and Cie., of St. Etienne (Loire). 

The force required to lift one of the bells with 
@ pressure of 5.9 in. of water, is equivalent to a 
weight of 6490 Ib. The weight of the apparatus is 
of course of no uence, as it is in equilibrium. 
The theoretical w due to ten oscillations per 
minute, with a s of 4 ft. 1] in., is about 
10,570 foot-pounds, 

At Geeschenen, the northern entrance of the 
tunnel, the water power at the turbines driving the 
large compressors has a pressure of niue atmospheres. 
The diameter of the water columas of the exhauster, 
is 11.02 in., aud the corresponding effort is 
12,170 lb. The work corresponding to ten oscilla- 
tions per minute is 20,000 foot-pounds, and the 
actual efficiency is 53 per cent. ‘The discharge of 
water is 1876 cubic inches per second. 

At Airolo, the water entering the conduits leadin 
to the turbines has a pressure of 18 atmospheres, ead 
the loss arising from the intermediate canalisation 
reduces it to 17 atmospheres. The diameter of the 
pistons is 8.26 in., and the corresponding effort is 
12,940 lb. The work at ten oscillations per minute 
is 21,220 foot-pounds, and the actual efficiency is 
50 per cent. The discharge of water is 1055 cubic 
inches per second. 

In order to prevent any excessive oscillation of 
the bells when at work, it was at first intended to 
guide them by means of vertical rods sliding in 
cast-iron guide blocks, attached to the framework 
of the ——. This arrangement, which is shown 
on the drawing has been modified. 

The guide rod as well as the cast-iron blocks in 
which it slides, have been suppressed, and the 
oscillation of the movable bells is prevented by an 
arrangement similar to that employed in gasholders. 
On the outer fixed bell are placed five groups of 
angle irons which serve as guides to steady the bell 
in rising and falling. At the base of the latter are 
placed brackets carrying pulleys which run against 
the angle iron standards, 

Before concluding this article, we may point out 
a fact connected with the question of tunnel venti- 
lation, and the solution of which depends on the 
mode of working adopted by the contractor of the 
works, Two methods, as is well known, receive 
favour among engineers: the so-called German 
method—in which a small heading is driven at the 
base of the tunnel—and the Belgian or French 
method, in which the heading is at the top of the 
tunnel. A long and very successful experience in 
works of this nature has, led the contractor of the 
St. Gothard Tunnel, M. Louis Favre, to select the 
latter method. In the special case we have consi- 
dered, the system answers admirably, and the venti- 
lation is so far perfect. Forming the tunnel by 
headings at the base would necessitate, in enlarging 
the work to its full section, vertical excavation, in 
which the vitiated air would mount to the upper 

of the works. As was found at Mont Cenis, 
and in the Hauenstein tunnel (line from Lucerne 
to Bile), the work is very tedious under these 
conditions, and the adoption of the gallery at the 
higher level avoids this inconvenience. 

We should add a few words concerning the venti- 
lation of the St. Gothard Tunnel when it will be 
completed, although this question is a premature 
one. It may be observed, however, that the levels 
of the north and south entrances to the St. Gothard 
Tunnel do not differ so much as those of the Mont 
Cenis Tunnel, and consequently the ventilation may 
be more difficult, The respective heights for the two 
are as follow: 








North | m Differences 
| Rstrance. South Entrance. of Level. 
se | ft, im 

Mont Cenis,) ft. in. 

Modane _| 38802 4 | Bardonnétche... 42372 | 434 10 
St. Gothard,| } 

Geschenen’ 3638 5 | Airolo ... ww 37566 | 118 1 


} 








In the Mont Cenis Tunnel on the 7th of December, 
1872, the driver of a freight train was almost suf- 
focated, and several persons were seriously incon- 
venienced. 

Probably at the St. Gothard Tunnel it will be 
necessary to establish active artificial ventilation. 
But, &s we have said, this question is entirely pre- 
mature, and the problem of present interest is the 

i ion of the works in progress and the re- 
hitherto obtained, both in the 
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mechanical arrangements, air compressors, &c., 
which we have examined in detail, and in the roek- 
drilling appliances, with which unexpected and 
most encouraging progress has been made by M. 
Louis Favre, whose name will remain always asso- 
ciated with this great undertaking. 


== 





THE IRON AND STEEL INSTITUTE. 
Address of Mu. W. Muxutavs, President, Wednesday, 


May 6, 1876. 
Guy?tLemex,—My first duty is to thank you for the very 
high honour which you have conferred ui me in electing 


me to fill the office of President of the and Steel In- 
stitute. 

The distinguished nobleman, our first President, who oceu- 
pied the ehair with so much ability and with so much cour- 
tesy, was succeeded by a gentleman, who by his brilliant in- 
vention, had given us what may be called a new metal~a 
metal which ce already worked a revolution in railway 
construction, and which must eventually, in one or other of 
ts forms, supplant, to a great extent, for constructive pur- 
yoses, the materials now in use, 

Mr. Bell, whom I have the honour to succeed, if he has 
not given us a new metal, has, by his scientific research and 
great practical experience, taught us the best and chea 

node of producing pig iron, the quality and cost of whi 
orm euch an important element in the production of Bessemer 
and other soft steels. 

As an iron maker my mission has been to bring into pro- 
fitable use the valuable inventions of Bessemer, Siemens, and 
others, and to apply the scientific research of men like Mr. 
Bell to the improvement of old and new processes. 

In doing this comparatively humble but and 
useful work, I am pleased to think that I have your 
confidence and esteem, Ge may be sure that, during my 
term of office, and always, I will strive to retain both. 

It is usual on these occasions to say a few words about the 
progress of the Institute, You have heard that the number 
of members at the end of 1874 was 748, and amongst them 
will be found the most distinguished scientific and practical 
metallurgists of the old and new worlds. 

So much has been said, and well said, by my predecessors 
about the history, the position, and the prospects of English 
iron making, that I propose on this occasion to confine my 
remarks mostly to the manufacture of wrought iron and 
steel, and the application of the latter to constructive pur- 
08e8. 

For the conversion of pig into iron, the rotary 
puddling machine, in one or other of ite has occupied 
the attention of iron makers for many years, and various at- 
tempts have been made from time to time to perfect the 
machine. When, under the auspices of this Institute, the 
Danks machine was introduced into this country, success 
seemed certain ; several machines were erected, mostly at 
and near Middlesbrough, but they seemed to have failed, 
chiefly from defects in mechanical construction. These de- 
fects have, I am told, been rectified, and several important 
improvements have been made in the construction and mode 
of working the machines. To Messrs. Hopkins, Gilkes, and 
Co., is due the credit of having first introduced and practically 
tested these machines in England. The Erimus Company 
followed, and erected extensive works, in which the Danks 
machines alone are used. Certain difficulties were met with, 
and no doubt, for a time, some disappointment was felt; how 
these difficulties were met and overcome, is fully explained 
in an interesting communication from Mr. John A. Jones, 
which I will wal. 

“ The Erimus Iron Company, Limited, 
“ April 26, 1875. 
*** Narrative’ of Rotary Puddling. 

“A year ago the writer stated in London, what were at 
that time considered to be the chief drawbacks to the success 
of rotary puddling. They were stated to be the education 
of the men and the removal of prejudice from gst them ; 
the diffculty with the fettling of the furnace, and the me- 
chanical. weakness of the Danks machine. It was quite 
evident, that unless the company could procure a certain 
quantity of iron from each machine in a given time and in 





a régular manner, puddling not favourably 
compete with hand ing, so far as the cost of puddled 
iron was concerned. The obstacles were in chief as stated 
above, and to the removal of these the devoted 


their attention. The education of the men, which includes 
the change from a positive state of indifference to that of 
active assistance, has given more trouble and anziety than 
was anticipated; and to this day we have not received that 
active co-operation from the men which is necessary to the 
complete success of rotary puddling. At the same time 
much progress has been made in that direction, and it is 
earnestly hoped, that in a short period, we shall receive that 
a which will enable us to do better than has hitherto 
een done. 

“ The fettling of the furnace, and the materials used for the 
same, are no longer questions of difficuity, and in this respect 
we have no drawback. We line the farnace after each heat 
with best tap, Pottery mine, purple ore, and Spanish ore; 
suitable proportions are mized in a grinding mill, end then 
used in the furnaces. Fettling can be procured suitable to 
any district, where the difference in the quality of the pig 
yom mostly necessitates a variation in the fettling ingre- 

lente, 

“With regard to the mechanical imperfections of the 
Danks machines, they have been of # serious cheracter. The 
Tepairs have been very costly, and the loss of output, by 
reason of frequent stoppages has affected the cost of ue- 
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ton most untavourabl became t that 
mechanical construction of the furnace was such as to 
regularity of work, it was hopeless to expect satisfactory re- 
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chemical effect is that a port 
is removed, and it is to this end that 
that there will be as little action as possible upon 


refining of the iron does not necessitate 

furnace so often, whereby much economy is 

used, and in the time which is devoted to pudd 

charge entirely with melted and refined iron, 

weight of our present charge is 14 cwt., which, when the new 
erected, will be i 


creased 
“The Cleveland forge iron, which is 
made from a foundry burden, is very 
from two to three per cent. of silicon. It is obvious, there- |! 
i i has upon the fettling ; « 
as is stated, by refining. 
is made 
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is removed in a single ball, and squeezed or shaped into 
a piece about 4 ft. long by 16 in. diameter. 
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up at the same heat, where 
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those breakdowns are unfortunately only too frequent. At 
the present time the company are i 
they average nearly 300 tons per week of puddled bar, thus 
giving an out-put of 50 tons The 
present consumption of coal is 
the ton of bars. Of fettling (half 
heating or mill furnaces) 9 cwt 
yield of bar from pig i 
fhe whole quantity of coal used to 
re-heating, is SA ewt. The price 
is at present 3s. . per ton 
their own underhands. The whole wages of every kind, 
cluding cupola-refining and re-besting, is under 20s. per ton 
of bars. 
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« We tind that it takes the eame coal to puddle a ton as to 
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gives results much better than are stated here. 
figures give the average results of our working 
manoer. 


“J. A. Jones. M Director, 
Shins Iron Oompant, Liates.” ; 
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es 
Tus Extmuvs Inon Works. 
Make at Forge, 4 Weeks ending March 27th, 1875. 
: Tons. ewt. qr. Ib. 
Week 6th of March, number of 
wk ita 3 ig 193 2 115 
of furnaces, 6... — ... +» 22 71 6 
Week ending 20th of March, number 
of furnaces,6... , . 208 0 8 0 
Week ending 27th of March, number 
of furnaces, 6 .,, oes ove . 275 & 210 
1048 16 0 0 
In 36 working days of 12 hours. 
Coals consumed for P: alone, 4 Weeks ending 
March 41h. - 
owt. qr. Ib. 
Week ending 6thMarch ... 4 "92 5 0 
~ 13th , oe - 11610 0 0 
9 20th eee o 141 1 2 0 
- 27th 4 aco owe 124 8B 0 C0 
474 42 0 
Cwt. qr. Ib. 
Coal to a ton of bars on puddlingalone .. 9 é 6 
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GUN WITH BROADWELL’S FOLDING SHIELD. 


(For Description, see Page 384.) 





puddling, in the hands of the many distinguished men who 
are now at work upon it, will soon be brought into suc- 
cessful operation, and, further, I think that it has been 
clearly emer mnnng- > that ey serene ek oes 
of whatever type, if properly fettled a uces 
far better Ai 4 than’ band paddling. By this odiel. 
iron of very excellent quality can be made from pigs con- 
taining a large quantity of phosphorus, and I think it not 
unlikely that the puddling machine will very soon enable us 
to use largely some of the commoner qualities of pig iron 

for making steel. } 

In the manufacture of steel, we are making in England, | 
by the Bessemer process alone, ten thousand tons per week, 
end the production is rapidly increasing. | 

Various mechanical improvements have been made, which 
enable us to turn out larger quantities. In some cases as 
much as one thousand tons per week has been made from a | 
pair of converters. 

The Americans have set an excellent example in the many 
ingenious arrangements which they have introduced for 
getting « large amount of work out of a comparatively small 
plant. I believe that in this respect they stand at present 
unrivalled. In England we are following their lead, and we 
shall soon, I hope, be abreast of them. 

When Mr. Bessemer first designed his steel-making plant, 
his idea was to run the iron direct from the blast furnace into 
the convertors. His first apparatus, on a large scale, was 
erected at Dowlais, where it was put down in front of a blast 
furnace, and the iron was run direct from the furnace. The 
experiment, for quite independent of the mode of 
charging the converter, was not successful ; nevertheless, we 
in England have ever since been content, for no sound rea- 
sons, I think, to melt down the pig iron at considerable cost, 
instead of running it straight from the furnace. In most 
cases in France, and in some other countries, the iron is 
run direct from the furnaces; and I see po reason why in 
England we should not revert to Mr. Bessemer’s original 
plan, and so save all the cost and waste of melting. Of 
course, it will require careful management at the blast fur- 
paces; but with our pure fuel, excellent ores, and with a! 
plentiful supply of pure foreign ores as a mixture, I see no : 
difficulty in carrying out this economy in the production of | 

mer metal. | 

Mr. Bessemer informs me that, under his advice, in one! 
of our leading steel works they are about to run the iron | 
direct from the furnace; to use his own language, “They | 
will use my process of further carburising 20 tons of metal at | 
atime in a hot vessel, mounted on wheels and running on | 
rails to the converters ; the metal will keep hot for several 
hours in this vessel. Less carburetted metal may be made in 
the blast furnace, and the necessary quantity of carbon added | 
at almost no cost.” 

My friend, Mr. Edward Williams, is at present designing | 
a large Bessemer steel works for his company. He proposes | 
to run the metal direct from the blast furnaces into the con- | 
vertors. I have nodoubt that he will be successful, and the | 
economy will be very considerable. By treating the iron in | 
thie way, Bessemer steel will, in my opinion, uced 
cheaper than wrought iron can be made from the same 
quality of pig iron, by the processes now in use. 

1 am speakiog, of course, of the manufacture of Bessemer 
steel for ordinary pon Where a very special quality 
is required it may be necessary to select the pig iron, as we 
now do, and to re-melt it ; but this will be a matter of ex- 
perience. 

Mr. Bessemer, as we have seen, has, by his splendid in- 
vention, enabled us to produce a metal far superior in quality 
to wrought iron, and at a very moderate cost. 

Another member of our Institute, Dr. Siemens, has worked | 
out, in a different way, the same problem, with much suc- 


cone. 
The idea of producing steel by melting 
wrought iron, or cast iron and ores, in suitable proportions, | 


is, of course, « ld, but it was not until Mr. Siemens brought | 
his scieptifie and practical knowledge — and a no eg 
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that the mode of making steel, known asthe “Siemens- 
Martin process,” was perf 

The most im t element in the successful accomplish- 

ment of the Siemens-Martin process is unquestionably the 
“ Siemens, or regenerative, gas furnace.” By its means, any 
degree of heat, even to the fusing point of the most refractory 
materials, can be obtained ically and without resort- 
ing to air-blast or cutting draughts, and these conditions are 
indispensable where we have to deal with a bath of mild steel, 
exposed to the surface action of the flame. 
_ An adequate idea of the elevated temperature obtainable 
in these furnaces, may be formed, by considering that near 
the end of each operation the furnace contains from 5 tons to 
6 tons of almost chemically pure iron in a state of perfect 
fluidity, beneath a covering of slag, several inches thick. Mr. 
Siemens estimates this temperature at 2200 deg. Cent. 

_As early as 1861 Mr. Siemens mentions the applicability of 
his furnace to the production of cast steel on the open hearth, 
and since that time he has steadily pursued this important 
object, which now must be ranked amongst the successful 
— _ the — urgy of iron. 

n working out this process and bringing it into practical 
use, Messrs. Emile Pierre Martin ikinguished them- 
selves, and their names are honourably associated with that 
of Mr. Siemens as having helped to perfect the invention. 

Mr. Siemens states that he is now erecting furnaces of 
10 tons capacity, which will be capable of producing 20 tons 
of steel in 24 hours, if pi end ove ko ugéd, snd 90 tone if ple 


yed. 
steel made by the Siemens-Martin process is used for 
all the purposes to which soft steel is commonly applied. It 
is used in England for casting screw and for 
various otber high-class steel castings. At Creusdt a mild 
steel is produced by pod gym: only .10 per cent. 
of carbon, which is for piston rods, and other parts 
ad ‘om for boiler plates, and, more recently, for ship- 
Dg. 
As we know, Mr. Siemens has for some years been en, 
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expenditure of fuel; but although this method has, as 1 
understand, succeeded experimentally, proof is as yet want- 
ing of its practical success on a large scale. 

. Pernot has applied Maudsleys revolving pan, not on! 
for puddling, but also for making Siemens-Martin stee!. 


The furnaces produce over 10 tons of steel shift of 12 
hours. The waste is said to be 7 per cent., the consump- 
tion of fuel 7 ewts. to the ton of ingots made. The cost of 


destined to play an important in the manufacture of 
Siemens- Martin steel. ee 

I have said that Mr. Bessemer has given us what may 
be fairly called a new metal, and a wonderful metal it is; 
and that, by an entirely different process, Mr. Siemens has 
enabled us to produce same metal also at @ moderate 


been found to be le er the or 
processes are successfully carried on, the quality of 

Secs cenchen natal slentadin Mansion 
was + when we were t on a 
countries for our su of spi a 
it was deficient ia 

and full of impurities; and it may be frankly 


pesca excellent and perfectly uniform 
aby 

Now all this isaltered. We have of highly skilled 
and specially trained workmen, who under dirae- 
tion man 
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FURNELL’S SECTIONAL BOILER 


CONSTRUCTED BY MESSRS. J. FRERICHS AND CO., ENGINEERS, OSTERHOLZ, NEAR BREMEN 
(For Description, see next Page.) 
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or pee ee enna 5 on, at aint Gat = oon sinew material of the very highest quality is indis-| In this respect, he thinks that steel plates are superior to 
presen nsa made 
eh eae at the same cost, and of a quality equal to | "No man, I think, hes done morethan Mr, Webb to im e "Wee ado like Mr. Sharp 
. steel made by the Bessemer and Siemens pro- | the quality of mild steel, or eo much to extend its general use. | comparatively low tensile h, from 30 to $2 tons per 
wee hich eviei : | Mr. Sharp, of Bolton, was one of the first to produce ex- | square inch. Steel of 38 to 40 tons to the inch was found 
ane ig edt chioede ie. ee ee make boilers of pow egy pubic pagan fs x > ae enamel Gaviaiy, 
weep ledten e somng © success use of such a material was qui abandoned. 

— on our leading railways, and how it has almost | Mr. Sharp tells me that they have made between nine and ten ‘A quent donk bens boom ool aad celiten ehowd the want of 
‘thes y superseded the old forms of wrought iron, where thousand tons of steel plates at Bolton, threo-fourths of which | uniformity in Bessemer steel, but what could be more satis- 
been introduced with skill and a full knowledge of its | have been used in the construction of boilers. He says that | factory than Mr. Adamson’s experience on this head? 
— I wonder, and wonder much, that many of our steel plates, with a tensile strength of from 30 to 34 tons, are | Messrs. Galloway, of Manchester, who have a large expe- 

- if ie ens shipbuilders bave this material | easily and safely worked by experienced men. They have vignen in belles matdog, 
: if it did not exist; and this, im the face of the fact that | had steel boilers at work for nine years, and they have given | of their work, inform me that when they commenced using 
a! years this metal has been used pe cay where perfect satisfaction, and the repairs are light as com with | Bessemer steel plates, about 1861, the results were not satis- 
py age magn highest quality is admissible, and that those of iron boilers. factory, the plates being too hard, but that of late they bave 
- given, and is giving, so much satisfaction that those | Mr. Adamson, whose talent asa mechanical engineer is | used steel plates extensively, and that the conclusion they 
—~\ mpbnnanunhcmbeumeies be SE So Rt Oe eS 
So many distinguished mechanical engineers have used he re : now trou 
halishuardirennet TT ee experience, I | gry teccige ag nee steel as with loon ones, if mot lens. sag sabe Soptioee 
- re in. . Adamson states various kinds beneficial 
Sir Joseph Whitworth is makin from the Bessemer con- | im boiler work, hes dean the poset of Bessemer 
verter some of the finest material known. of | plates he has - : 4 
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is sought by the most pow 
Read. “the fate Chief Constructor of our navy, writes to me as 


“ In reply to your favour of the 20th, allow me to say that 
for more than two years past I have been thoroughly satis- 
fied that the production and methods of working steel had 
reached a point when that material might be extensively and 

iy used for shi ———— I, there- 
fore, designed some very fast war vessels in and obtained 
some provisional orders for them, but when I came, two years 
ago, to the question of —e" could not satisfy myself 
that the proper supplies could secured under the same 
conditions and facilities as iron. 

“ This was cue, however, entirely to the fact that my orders 
would not have been sufficient alone to er oy 
in entering systematically upon the uction of steel plates 
and angles for ship p Great has been made 
in this respect since then, and I am now receiving orders for 
despatch war vessels to be built of steel—boilers and engines 
as well as vessels—and I am about to build two at Pembroke, 
and probably to place others for construction in other esta- 
blishments. It will, therefore, be a very great advantage if 
in your address you can stimulate the attention of the pro- 
fession and the trade to the subject, because I am satisfied 
that when once a systematic commencement is made, there 
will, henceforth, be no obstruction to the large development 
a gt ~ special 

“I say i about ial arrangements 
which the use steel for — ~w purposes renders 
necessary, because, although y are unusual and ad- 
ditional, they are such as present no real difficulties to a 
careful builder ” 

I would also call attention to the somewhat extensive use 
of steel in the French navy; and, above all, I would point 
to whatthe Germans are doing. In Germany there is no 
want of confidence in the character of steel. Mr. Krupp, 
who may be called the father of the steel trade, has evinced 
a wonderful amount of skill in the production of large masses 
of steel, and in ite application to purposes where its strength 
and ductility are submitted to the most severe tests. 

Mr. Longedon informs me that they are making at Essen 
at the present time 14 in. guns of steel, which weigh, when 
finished, 574 tons, ing a shot of 9 ewts. 94 English miles, 
using a charge of 210 Ib. of gun They are about to 
make steel guns of the following capacities and weights 
15} in. bore, 30 ft. . ighing’ 62 tons, using 800 If. of 
powder, with a shell of 1600 Ib. weight ; guns of 18 in. bore, 
pa ag et Po 124 tons, using 440 Ib. of powder, 
with a shell of 2270 lb. weight. Mr. Eengetee demurel 
adds, “ It is caleulated, for present, that these guns wi 
be yey to destroy any armour a ship can carry.” 

In gloating over the destructive properties of these 

weapons, he is leaving out of his calculation, poshans, Oe 
flash-of-lighting ships which Mr. Reed is about to build, and 
which may, smart management, be able to get out of 
the way of ———s object as a shell weighi 
over a ton, even when with about a quarter of a ton o 
gunpowder. 
_ In alluding to the use of high-class steel for guns, 1 wish 
it to be understood that I am not seeking to give any opinion 
as to the superiority of steel over ht iron for this ial 
merely wish to call attention to the fact that in 
Germany, and, I believe, in most Continental countries, as 
also, I may add, by one at least of our most celebrated gun- 
makers in En steel is used for making guns of 
the heaviest ption ; and it is well known that these 
steel guns have stood the most severe tests at proof, and also 
when put to their more legitimate use. 

Speaking of guns gives lh omer wp Bole ra | 





" persons believe that some day they will see the error their 
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ee am well aware that 

in defence of the cautious policy which has guided our 
engineers and shipbuildets ; and I have no desire to cast 
the slightest reflection on bers of either profession for 
the exercise of a caution which, in all the circumstances, 





was perhaps natural. If blame there be, manufacturers | rings 


must take to themselves a fair share of it, as at first steel 
was made of unsuitable quality, and when this difficulty was 

over, they were somewhat slow to put themselves in a 
position to supply the trade with steel of suitable sections at 
a moderate cost. Fora long period, as I have said, steel 
was expensive, and this in the way of its general in- 
troduction. Makers having ascertained that it possessed 
great tensile strength as compared with wrought iron, 
anxious that it should be used if possible with a com 
tively high percentage of carbon, so as to retain this excel- 
lent quality ; and at first steel with a tensile strength of 40 
— ae Se upwards was made into and 
used for ot 


~oo for which, as experi since 
proved, it was unfitted. There is now, however, amongst 
the manufacturers a perfect knowledge of ae. -% wanted 
for various engineering purposes. is 
to produce stee'! of chuldcar Gadit'es eniipehassdinune 
cost, and it only requires the hearty co-operation of the 
engineering ion to induce manufacturers everywhere 
to erect le machinery for converting steel into the ne- 
cessary forms for constructive purposes; and if reasonable 
ow is given in this direction, I have no doubt 
that y competition will soon bring the cost of steel to a 
point where it will, as a matter of economy, beat certain 
classes of iron out of the field. I — ¢ ome 
u wo being given of superiority of steel, 
the Board of rade will modify their rules as to its use. 

Although io pee eee Institute is to discuss 
technical subjects, I will venture to follow the example of 
my predecessor,’ and say ‘something of the present position 
and prospects of our trade. 

At our last annual meeting, Mr. Bell concluded his excel- 
lent address with the following hopeful and spirited remarks: 

“ Whatever difficulty may beset us at the present moment, 
it can only be of a temporary character. Of raw materials, 
we have an abundance; of our skill as manufacturers, what- 
ever may be said to the contrary, we have no reason to be 

, and it will bea thing if, with these ad- 

vantages, British energy is unable to hold its own against 
any people in the world.” 

ir me fn tapas pwn Se marys 
her own; and further would continue to be for a period, 
as far as iron is concerned, the workshop of the . But 
from many important markets in and from the 
United States of America, English iron and steel are 
tically excluded. Heavy import duties are im 


avowed purpose of a man which 
ee ee ; os ty ane effect 
this policy is being severely at the present moment, 
Se eo bone tap tette Eeepnad Geen meee, Gad ae cana te 
have lost our American market entirely. 

With our free trade notions we all believe that our neigh 
bours in Europe and our friends in t i 
pursuing a mistaken policy; that they had better confine 
themselves to the charming Arcadian occupations of growing 
“corn and wine,” and let England continue to drudge in the 
grimy business of iron and steel making. Some 





3 
F 
3% 


ways, and that they will adopt the course above indicated. 
I confess that on this point I am far from hopeful. If it 
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THE GATLING GUN. 

We publish on page 382 drawings of a Gatling field gun 
and carriage which are fitted with a folding shield employed 
to protect the men serving the gun when in action. As is 
shown in the side elevation, this shield is formed of thin 
plates which are together in such a way that it can, 
when desired, be folded back, and thus it forms a seat for 
the gunners when the piece is being transported. This 
arrangement, which is very favourably received on the 
Continent, was designed by Mr. Lewis W. Broadwell, of 
Vienna. 














FURNELL’'S STEAM BOILER. 

We give above an engraving of a form of sectional 
boiler designed by Mr. Henry T. Furnell, and constructed 
by Messrs. J. Frerichs and Co., of Osterholz, near Bremen. 
The construction of the boiler is so clearly shown by our 


of | illustrations that but very little explanation will be neces- 






sary. It consists, as will be seen, of groups of wrought- 
iron tubes, each group consisting of ten tubes having their 
ends opening into elliptical chambers made of boiler plate 
welded up into one piece, each chamber having its outer end 
stiffened by a strong internal wrought-iron ring, against 
which a door is held by an external crossbar and central 
bolt. 

Each section of the boiler is formed of three groups of 
tubes placed one above the other as shown, the end chambers 
being rivetted together through intermediate strengthening 
. Of course any number of the sections thus formed 
may be placed side by side, the length and the diameter of 
the tubes varying with the boiler power required. 

As shown in our illustration, the tubes are placed in an 
inclined position, the lowest chambers at the back being 
connected with a cross tube through which the feed is 
supplied, while the highest chambers at the front bed are 
connected to atransverse steam collecting drum as shown. 
Several of these boilers are, we understand, now at work 
in Germany, and are giving good satisfaction as regards 
their evaporative efficiency, and altogether the construc- 
tion is simple, and affords good facilities for cleaning and re- 








Germay Antitiery.—A large number of new guns anda 
considerable quantity of new ammuzition are in course of de- 
li from the gun factory of Spandau. The field artil 
will have received its complement in time for this year's 
mancurres. 





Tus Isstirvrion oF Crvit Exorxezrs.—At the meetin 
of this Society on Tuesday, May 4th, 1875, Mr. Thomas E. 
Counell ee a a aioe 2 of the Se 

? ws, 
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orkshire way, Harry ward Jones, — to t 
Ratcliffe Gas Company, and George Careless Trewby, En- 
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i to that of Members, admi 
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ey aA 
wa: A twen associates, 
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; Charles Oliver Blaber, Brighton; John Rages, 
uddersfield ; Mark William Carr, jun., late of the Oudh 
Railway; Charles John Chubb, Bedford Raw ; 
Charles Alfred Craven, and Manager of the Dewe- 
bury Corporation Gas Works; James Indian 
we Favell; Engineer t the North Siacide Water Werks 
‘a i to ater ; 
Alfred Stud. Inst. C.E., St. A » Road; 
Henry Edward ves, Rio de Janeiro; John William 
Herring, > und akefield ; John 
Bower Mackensie, t Engineer, Bristol Port, and 
hannel Dock; Alfred Whitechapel ; John 
McGlashan, Resident , &. : ; 


Colchester; Edward HLM. Office of 
Works, ; George Rivers, 
State ; Joao Duarte, Lisboa Monte Video ; 
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We give with the present number a Serge mo Plate of 
Bell Ezhausters at the St. Gothard Tunnel Works, 
Northern End. The description of this Plate will be 
found on page 878. 
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HEAVY ORDNANCE. 


inthe House of Lords, on Friday last, upon 
muzzle ». breechloading for heavy guns, showed 
clearly that the time has almost arrived 
question will be reopened, with a view to 
Whether the system adopted by this country is in all 
Le pr i ry, or cohhellies important changes 
will not have to be made, in order to enable us to 
follow the practice of Continental nations. 


I 





3% | lay has already been incurred 


in last Friday's , if only for fatare reference 
to the first stage in the history of a change 
in construction of our heavy 


rfection of the particular system experimented 
vith. Other things being equal there could be no 
doubt that breechloading great advan- 
tages over muzzle-loading guns, and one of the 
difficulties we then had to contend with was the 
comparative unreliability of the material available. 
But since that date Sir Joseph Whitworth had per- 
fected his system of making steel, and he believed 
that the time had now come when it would be de- 
sirable to carry out experiments with this material 
in ieee test it a! the composite Woolwich 
8. e 8 er t that a return 
should be why to the diflere eos 
the Navy, stating the various sizes of bores and the 
pitch of rifling, whether of uniform or increasing 
iral, stating also in each class of gun the number 
rifled ves; and a return of the various pro- 


of studs, and the bursting charge of each hollow 
projectile.” We fail to see that this information 
can throw much light upon the matter under con- 
sideration. What is wanted is a statement of the 


of the heavy natures before any injury to the A 
tubes became manifest, the precise nature and extent 
-of the injury, and ite development under continued 
firing. e would like to know whether any of the 
heavy guns now mounted have sustained 

and if so of what nature, And with regard to the 
projectiles it would be essential to learn officially the 
action of the rifling on the studs, and the culars 
of those cases where shell have been broken up in 
the gun. In a word, before authoritative opinion 
can be pronounced in favour of or adverse to our 
present system, the powers of endurance and the 
efficiency of both guns and projectiles ought to be 
ascertained as far as is ble from all available 
data. 

To return to the discussion of Friday last. ‘The 
Earl of Malmesbury concurred in the opinion ex- 
pressed by the Duke of Somerset as regarded the 
superiority of breechloaders, provided that the ma- 
terial employed were strong enough, and he also 
referred to the Whitworth m as worthy of 
Government experiment. But he out that 
the question is a grave one; that an enormous out- 
the country in the 
construction of ordnance, and it would be un- 
wise to proceed in the matter otherwise than 


_ 


30 | cautiously and by experiment. All leading powers 
*1on thé Continent. had abandoned muzzle-load- 
sling, and this'wai a very strong t in 


favour of our carefully reviewing our . But 
it appeared that many failures of German breech- 
loading guns were reported during the Franco- 
Prussian war, although it was said that those guns 
only failed when they fell into French hands. 
Upon this point we should remark that although 
the Broadwell breechloading system was in very 
extensive use duringthe war, there were many others, 

ly, we believe, those bel to Bavaria, 
of old and imperfect types, more to fail in- 
deed than were those guns made by us upon the 
Armstrong system. 

With reference to the question of security, the 
Ear! of Lauderdale explained that he “ believed it 
would be found that "s 
made of steel had burst, but that the breech pieces 
were ae secure, Such a thing as the breech 

ece g lown out of one of them was un- 


if not quite im: , and the failures re- 
corded of Krupp’s other steel arose from 
some unforeseen material, and 
were t of the fact that the guns that 


NE ee ie 





mt classes of guns in| i 
jectiles, their bee em and lengths, with the number | trial 
e 


number of rounds that have been fired from guns 


saeyereas neers the select er would 
appoin to preside over any trials t ma) 
be Se Lanbadnaty bh hele tea DE 
in the past results so good as to justify further 


ers have p 
Sir Josep 
themselves of the superiority of the Of 
its powers of endurance we have ample proof in the 
exhaustive experiments that have been made by Sir 
Joseph Whitworth. The oe attained vl 
ing the steel under to close all 
and drive out any impurities that may be present in 
the mass, and it is of absolute necessity in the 
manufacture of guns that besides being sound the 
metal should possess sufficient elasticity. Guns of 
highly carbonised steel may be cast so and would 
have doubtless sufficient strength to resist the force 
of the exploding charge, but such a material, 
wae un g, would, if overcome, burst wi 
estructive violence. 


Sir Joseph Whitworth has clearly demonstrated 
the possibility of producing steel of sufficient 
strength and ad of from 30 to 35 
per cent., and that such a will only bul 
and tear under explosive action, but that it will 
never fly into pieces, The iments carried out 
to prove this are of high interest, and we may 
quote one here, A cylinder of fluid compressed 
steel 26 in. in length, 7.83 in, external diameter, 
and 2.56 in, bore, was closed at the ends with 
screwed Ings, and the interior was filled 
with 1} lb. of powder, a touch-hole .10 in. forming 
the only escape for the gas. After 48 discharges, the 
outside diameter was enlarged .1919 in. and the 
inside .0485 in. 

It was with reference to this cylinder that General 
Lefroy, then essional adviser to the 
of State for War, said, “I think it not improbab 
that good cast iron would stand the test shown.” 

Sir Joseph Whitworth’s reply to this absurd 
statement was to construct a cast-iron cylinder of 
good quality, and of precisely the same dimensions, 
which he with 3 ounces instead of 14 lb. of 
powder. Asmight have been supposed the cylinder 
was ruptured with violence into a number of pieces 
on the first discharge. 


3 





LOAD-LINE. 

Art the present time, when everybody interested in 
the safety of the mercantile marine ap anxious 
to see the load line question settled, when the House 
of Commons is on the point of recording its decision 
whether, for good or for evil, a load line shall be 
fixed for all vessels, and if so how it is to be deter- 
mined, we cannot doubt that any fresh pny meee for 
solving this vexed question receive at least as 
much attention and ion agit merits, We have 
now before us a scheme for determining freeboard* 
whichis certainly fresh, and it pro- 
minence from the fact that Mr, Wymer, its author, is 
asurveyor to the Board of Trade, stationed on the 
Clyde, where serious 
between the Board of 
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loading. Vessels have in fact been stopped by the 
Board of Trade for being too deep ope day, and 
shortly afterwards they have been released at the 
same draught on the plea of being in good trim. 
The most recent case of this kind, that of the Pyah 
Pekhet, is one of extreme interest and we ] 
refer to it hereafter. 

First, however, we will offer a few observations 
on Mr. Wymer's Freeboard Table. Its most 
obvious merit is the small compass into which it is 
compressed, which enables it to be carried in the 
pocket without occupying more room than an ordi- 
nary post card; and it is headed by the reassurin 
though not very euphonious motto, ‘‘ Every vesse 
being judged by her own merits.” As no mention 
is made of sailing ships or steamers in ew we 
infer the table applies to both types of vessel, and 
is intended to suit the particular merits of each. 
Mr. Wymer adopts the same means for finding the 
relative fullness and fineness of vessels as previously 
adopted by Mr. Martell, viz., a coefficient of fineness 
obtained by multiplying the tonnage by 100 for the 
cubic contents of the vessel and dividing this by the 

roduct of the registered length, breadth, and depth. 

he table, however, is in no other respect a pla- 

iarism, and Mr, Wymer introduces the elements of 
ength, breadth, and depth intohis equationsin such a 
way as to produce results as original as they are 
curious. Mr. Wymer’s table contains fifteen lines of 
six columns each, making in all 90 spaces. The six 
columns range from 40 per cent. to 90 per cent. of 
fineness, and four of them may be regarded as beyond 
the limits of ordinary vessels. The horizontal lines 
of the table range from vessels of 2 breadths in 
length to vessels of 16 breadths in length, and from 
3.4 depths in length to 27.2 depths in length. _ 

A very slight acquaintance only with shipping 
mattersand the mercantile marine is required to know 
that vessels below four breadths in length are rare ex- 
ceptions, and that vessels over eleven breadths in 
length are still rarer. Mr. Wymer might, therefore, 
without much loss to his table, omit in a future edi- 
tion four of his columns and seven of his horizontal 
lines, thus leaving — sixteen out of his present 
ninety spaces, as applicable to actual ships, and 
enabling the table to be still further reduced in size 
and apparent simplicity. Having described the size 
and scope of the table and suggested a slight 
improvement in these respects, we next turn to the 
principles on which the table is framed. 

Mr. Wymer gives the following equations as those 
on which the table is based : 

Lx (Fs) 1.43 


L.B.D _*quare of number of inches 





‘+ Oe per foot depth of hold . (1) 

Lx (; 5p) x48 

POD nt 2" RT Poa. ae 
Dxiz as above (2) 


Where L= Length of vessel in feet. 
»  B=Breadth of vessel in feet. 
» D=Depth of hold of vessel in feet. 
» T=Tonn under main deck. 
It has been pointed. out that in the above equa- 
tions Mr. Wymer has combined all the elements of 
the vessel, except perhaps her strength, the state 
of the weather, and the character of the master. 
We are about to submit these equations to a very 
simple process of reduction, and one which will not 
the least affect the freeboard they give. Suppose 
we call the freeboard in inches F. Then 
pe eauare of number of inches per foot depth of hold” 
and we may write equation (2) thus : 
tx sxe ) 1.48 
Lx BxD + 
‘Dx17 D* 


or 

Tx100x1.43_ F* 

BxD*xi7 D* 
or 

T 
4 
P= gx . 2 ce.) ae 

Similarly equation (1) reduces to 


paoVixPxig ww. 
ee 

oe (3) may be written thus: 

“ ay the tonnage by 84, divide by the 
breadth, take the square root and the result will 
give Mr, Wymer's freeboard in inches.” 

We are quite sure no one will be more astonished 
than Mr. Wymer to see his comprehensive formula 
reduced to this beautiful simplicity. He surely 
never intended to convey by his formula that 
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the formula does, that if you double the length of a 
vessel and halve its depth, or treble, or quadruple 
its length, so long as you preserve the same to 

and breadth you retain the same freeboard! In 
neither formula does the length really enter at all ! 

In spite of this, however, we have no wish to 
make ill-natured remarks about Mr. Wymer med- 
dling with matters he evidently does not understand, 
nor to rail at him for giving us formule which in 
themselves are solemn 8. At the present time 
everybody has a ~ to have his say on the load- 
line question. And as itis part of Mr. Wymer's 
official duty to regulate freeboard on the Clyde on 
behalf of the Board of Trade, we thank him for 
having placed his conclusions before the public duly 
tabulated and “ Entered at Stationers Hall.” That 
Mr. Wymer has some knowledge of what elements 
of a ship should regulate her freeboard, no one can 
deny, and he has 1 to get them into his 
formule. That those elements would not remain 
in the formule when they were placed there, but 
insisted upon cancelling themselves out, is, let us 
hope, as much the fault of the elements as of Mr. 
Wymer; and if Mr. Wymer is gifted with a philo- 
sophic turn of mind—as we hope he is—he will 
doubtless comfort himself with the reflection that 
success is im ible when “the elements combine 
against one.” We think after the way these for- 
mula have been forsaken Mr. Wymer would be 
morally justified in regarding the chief elements of a 
ship in fature with extreme suspicion—things to be 
carefully avoided—and even in sticking for the 
remainder of his days to the good old freeboard of 
3in, per foot-depth of hold, 

But now to return to the case of the Pyah 
Pekhet. This vessel is a screw steamer 166.5 ft. in 
length, 22.1 ft. beam, and 10.9ft. depth of hold. 
She is 319 tons gross register, and is fitted with 
engines of 60 horse power nominal. She was built 
on the Clyde for the Burmah Steamship Company 
to trade in the Indian seas, and she had steam up 
ready to start from Greenock for her destination 
when two Board of Trade surveyors went on board 
and ie 7 her on the ground that she was over- 
laden, We do not know whether Mr. Wymer's 
tables were brought into play on this occasion or 
not, but if they had been matters could not have 
been made much worse. The captain of the vessel 
wished to appeal to Lloyd's, but the Board of Trade 
surveyors are reported to have said they did not 
care for Lloyd's, “ you are to unload your vessel 
until we tell you to stop.” The consequence was 
that forty tons of coals were taken out, the vessel was 
brought to a mean draught of 8 ft. 9in. on an even 
keel, and the Board of Trade surveyors were satis- 
fied, But the captain of the vessel was not satisfied. 
He now urged that the Board of Trade had made 
her unseaworthy, because she would lift daily by the 
stern as she burat the coals from her bunkers, and 
would soon after leaving port be down by the head 
and unmanageable. The sheriff was appealed to, 
and he appointed surveyors to report to him on the 
subject, one of whom was Lloyd's surveyor. They 
reported the vessel too light, and the coals taken 
out of her by directions of the Board of Trade were 
reshipped, and the vessel put to sea with a mean 
draught of 9 ft. 3in. Soon after leaving port the 
vessel met with a heavy storm, and put back to 
Greenock to repair some slight defects. The Board 
of .Trade — came down upon her, They ap- 
pointed a Departmental Commission to inquire 
into the matter, which sat with closed doors, and 
although the owner was in no way represented on 
the inquiry they determined to fine him 50/, and to 
limit the mean draught of water of the vessel to 
9 ft., this being 3in. deeper than their surveyors 
had formerly required, and 3in. lighter than the 
sheriff had previously released her at. Here the 
underwriters appear to have interfered, and inti- 
mated that unless the vessel were loaded down to 
the same ht as she formerly sailed at (9 ft. 
forward, 9 ft. 6 in. aft, mean 9 ft, 3 in.) the insurance 
would be forfeited. The result was another appeal 
to the sheriff and another survey by four eminently 
capable men appointed by him. They confirmed the 
owners and the underwriters as against the Board 


of Trade, and the vessel was again allowed to pro- 

ceed to sea at the last-mentioned draught of 9 

3in, amidships with 6 in. trim by the’stern. Out 

this it is said an action will arise against the Board 

of Trade for unreasonable detention of the steamer. 
It is said Mr, Plimsoll has given up his 





| marking scale of surplus buoyancy on ships’ sides. 





long time to convince him of the 

mA detain og, 0 ny pg Ho ee 

never become law owing to its impracticability, to 
uselessness 


It has taken a 


say nothing of . Certainly every week 
brings Mr. Plimsoll and Sir Charles nearer 
together, and brings both nearer to the line con. 
sistently adhered to by this journal as the direction 
~ which we should seek future shipping legis. 
ation, 


OUR ARCTIC EXPEDITION. 

HiTHERTO all the expeditions to the Polar Regions 
sent out from have either been despatched 
on the hopeless task of discovering a north-west 
oe or else to seek for the former discoverers, 

he credit rests with other countries of havin 
attempted a complete series of meteorological 
astronomical observations in high latitudes, observa- 
tions which could often be carried on only with ex- 
treme difficulty, but from which it is to be hoped 
that many very valuable results in the interests of 
science will acerue. Now that it has become evi- 
dent that even if a north-west can be dis- 
covered its practical utility would really be valueless, 
we trust that the crews of the Alert and Discovery 
will not remain inactive during the long weeks that 
they will be necessarily shut up in their vessels, 
after the latter have been hemmed in by the ice, 
and during which the extreme inclemency of the 
weather will render any attempt at geographical 
exploration absolutely impossible. Much has yet 
to be discovered with regard to the aurora borealis, 
that curious phenomenon which occurs frequently 
during the long winter night, and of which Captain 
Weyprecht, the indefatigable arctic explorer, 
who conducted the last Austro-Hungarian expedi- 
tion of 1872-4, confesses that in spite of his most 
ardent efforts, he has been unable to trace the 
origin, though after studying very carefully the 
state of the atmosphere which occurred in conjunc- 
tion with its appearance, he came to the conclusion 
that they were very intimately connected together 
Still, though this in itself is a most interesting 
subject, the main object to be kept in view must be 
to make a continuous series of observations from 
day to day. This can only be done by arranging 
separate staffs to undertake different Seagehes of 
observations, and we are, therefore, glad to find that 
some of the officers of the expedition have been put 
through a course of instruction in magnetism, and 
others have been taught special astronomical work, 
while the tasks of pendulum observations, spectrum 
analysis, and photography are each to be taken 
charge of by gentlemen, who have made it their 
business to perfect themselves in these particular 
lines. Botany and ethnology are not to be neglected, 
so that all things considered we may at last look 
forward to obtaining a collection of data of real 
scientific value, which, combined with the geo- 
graphical explorations to be conducted by means of 
the sledges, may do much to throw light on many 
very interesting scientific problems. 

The route to be pursued has been chosen after 
much serious consideration, and seems for many 
reasons the best one which could have been fixed 
upon in order to attain the ends for which the ex- 
pedition has been ooeeeed. 

After passing through Davis’ Strait and up Baffin's 
Bay, the vessels instead of turning westward 
through Lancaster and Barrow Straits, as Sir John 
F in did, will push on at once northward 
through Smith Sound, which has of late years been 
explored by the Americans as far as the 82nd 
parallel, One of the advantages of this route is 
that it having been determined that Smith Sound, 
as far as it has yet been explored, is bounded by 4 
continuous line of coast, stations could be fixed all 
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close by. Asit would beimpossible for a single sled; 
to i, itself further away from the nents 
distance which could be traversed while its 
visions lasted, the following system of poe! mar 
movement is adopted. A number of sledges start 
together, each with its proper a of men 
under an officer, and all provided with sufficient 
provisions to last for fifty days. After ae 
ether for six days, one sledge is 
only six days’ provisions to take it to the 
ships, the remainder of its provisions being divided 
up among the other sledges. The sledge 
immediately returns to the ships, visions and 
proceeds to the original point where it was dropped, 
where it forms a depét. The remaining sledges in 
the mean time proceeding onwards, continue to drop 
a sledge at the end of every six days, making up 
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Canvass Trough 
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rope at equal distances apart to fasten 
‘ are made of light h 
in, and 5 ft. long, with an eyelet hole worked 
ah pe arg apnea eee 12 in. 
ong is sp , having at its other end a 
toggle ¢ in. thick and 14 in. diameter. This in attached 
to the drag ropes below a turk’s-head with a Black- 
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wall hitch, so that in case of necessity it can be 
instantaneously detached by loosening the strain 
upon it. 


























their fifty days’ store of provisions from each one 
before leaving it. Each sledge as it is dropped 
forms a depét, and returns to reprovision om 
the one already established behind it. In this way 
4 constant communication can be kept up with the 
ships as a base of operations, and the last sledge 
allowed to proceed forward fully provisioned for a 
journey of 50 days. The sledges which have been 
provided for the expedition are of three sorts, 
namely, 5, 7, and 12-man sledges ctively, to 
the construction and equipment of which the energies 
of the officials of Portsmouth Dockyard have been 
specially devoted. In doing this they have been 
materially assisted by the experience of Sir Leopold 
McClintock, the Admiral Superintendent of the 
Dockyard, whose authority on all matters relating 
to sledges and sledge travelling is the best which 
could possibly be obtained. 

The accompanying sketches show a 5-man sledge, 
which consists of two runners made of English ash, 
straight for a length of 3ft. 6in. amidships and 
turned up for a distance of 2 ft. 3in, at each end, 
and fitted with a steel shoe plate yin. thick and 
pe broad. The bearers on which the platform 
of the sledge is laid, are made either of English ash 
- —— fee secured to the oy mage tren end 

yYane k, and supported b pets 
tenoned into both the aie sulk Soma ead 
rivetted through with brass rivets gin. diameter. 
Che crosspieces, which are also of ash, are 2 ft. 8 in. 
long, 2in. wide, and 1 in. thick, slightly rounded on 
the top, and are lashed to the bearers with 

of hide which has been previously rendered soft and 
pliable by being soaked in warm water. When 
these ings get cold they shrink exceedingly 
tight and hard. The drag rope which is fitted 
after the jeces have been is made of 


lin. rope with an eye at each end to fit over the 
horns of the rear end of the 
through two small grummets on 


It’ passes 
of the cross 














To assist the foge vag in forming a platform 
on which to fix the sledge bottom, two fore and aft 
lines are clove-hitched round the end crosspieces and 
stretched as taut as possible, being placed about 
9 in. apart and 9 in. from the side of the sledge. 
The sl bottom itself is formed of stout canvas 
stretched down to the bottom of the sledge and 
laced to the two end crosspieces, and is intended to 
aid the sledge trough in supporting the load and to 
keep it from being chafed by the working of the 


sledge. The trough is also made of canvas, and has 
a tatling worked round its bottom edge (not, how- 
ever, projecting beyond it), into which are let eye- 


let holes 6in. apart, by which it is laced to the 
bearers and end crosspieces in order to keep it in 
its place. To its ends and sides, flaps of unbleached 
linen are sewn, in order to cover the lading and to 
keep out the snowdrift and cold. At each enda 
network is stretched to take the cooking utensils, 
which are the last things put on and the first taken 
off. The lashings for fastening down the lading on 
the sledge consist of 12 fathoms of | in. untarred 
hemp or Manilla rope. The sledge back forms no 
unimportant item in the construction, as on it can 
be hoisted a sail, which, in case of a fair wind, is of 


assistance in relieving the men from dragging. 
is back is shown fi in the diagram, and is 
attached to the sl by hide lashi 


The five-man is ft. long, 2 ft. Sin. wide, 


_ and 7 in. deep; its weight without lading is 561b., 


and > ees g half mae 2 Bag 
larger sledges are built on the same princ a8 
the one described of greater dimensions and with 
i The full complement of sledges 
is as follows: Four of the largest size or twelve- 
man, 1] eight-man, 11 five-man, besides which 
there are four “ satellites” for aneatng se Sane 
two heavy | p Sree ‘oO 
intended to be used if required either scaling 





- yo who accompanied Captain Penny 
as . 
The tents, like the sledges, are of three sizes, to 


eight, and five men re- 


crossed at the top, and a stron covering of un- 
bleached duck spread over them, being kept in 
shape at the dig means of two wooden ‘half -he 
stretchers. end of each tent is lined to the 
ht of 3 ft. and the sides 2 ft. =p fom the bottom 
with unbleached duck, the double thickness being 
omoniny “og Fy to ct the inmates from 
severe frost. At the end furthest from the door 
there is a window about 6 in. square, which can be 
i which there 


3 


one over the doorway. Insidea runs alon 
the top of the tent for Nenging Soles cakes 
articles upon, and outside a ae ee 
of the tent by which it can hauled out. e 
cook whose berth is just inside, on going ont to 
pre the meals will be weather 
cloths, tied to the ridge rope and y hooked 


together, by means of which a well-sheltered cook- 
ing place can be formed. Around the base of the 
tent is a banking cloth, about a foot in width, on 
which snow is piled up against the sides of the tent 
to keep the cold from ting within. The 
flooring consists of a layer of duffel, then one of 
india-rubber, a canvas coverlet being laid on the 
top of all. This coverlet can also be used as a sail 
for the sledge. The weights of the tents are 50 lb., 
30 Ib., and 15 Ib. respectively. The expeaition has 
also been supplied with 120 sleeping bags made of 
the stoutest description of duffel procurable, and 
lined in parts with unbleached linen, so as to protect 
the chest and legs, and so arranged that the inmate 
can raise himself into a sitting posture, and by 
openirg the aperture take food, or, if necessary, write, 





THE IRON AND STEEL INSTITUTE. 

Tue theatre of the Institution of Civil En- 
gineers has again been placed at the disposal of 
the Iron and Steel Institute, which commenced its 
meetings there on Wednesday morning. The chair 
was taken by Mr. I. Lowthian Bell, and the minutes 
of the last meeting having been taken as read, the 
Secretary read the Council’s report for the year 
1874, which was of a very encouraging description. 
The number of members of the Institute has 
steadily increased until there are now 832, includ- 
ing 84 elected on Wednesday. The report announces 
that the autumn meeting of the Institute is to be 
held this year at Manchester, in compliance with 
an invitation received from the members resident 
in or about that city. It may be remembered that 
last May the Institute confirmed a resolution of its 
Council on the subject of the election of hono 
members, and that H. M. the King of the Belgians 
was prossceneog, | chosen as the first. The Council 
now announce that they have elected as honorary 
members seven gentlemen whose names are weil 
known in connexion with metallurgical science or 
iron and steel manufacture, namely, Professor Peter 
Tunner (Leoben, Austria), Professor R. Akermann 
(Sweden), Professor Gruner, Dr. Percy, Mr. Peter 
Cooper (New York), M. H. Schneider (Creusét), 
and yok F. Krupp (Essen). ‘The reading of these 
names was received with applause. 

Mr. Bell then, in the name of the Council, pre- 
sented the Bessemer medal for 1875 to Dr. C. W. 
Siemens, F.R.S., &c., ‘‘ in recognition of the valuable 
services he has rendered to the iron and steel trades 
by his important inventions and investigations.” 
Dr. Siemens acknowledged the honour done him in 
a few words, saying that he felt it doubly in con- 
sequence of the name with which the medal was 
associated, the name of a man to whose work the 
steel trade owed so much, Mr. Bell expressed the 
hope that the Institute might be properly repre- 
sented at the International Exhibition at Phila- 
delphia next year, briefly reviewed the work done 
by the gentlemen who had just been chosen 
honorary members, and after a few further re- 
marks on the report vacated the chair in favour of 


his successor, . Menelaus, the President for 
1875-6. 
The address of the President, Mr. Menelaus, we 
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blish in ertenso on another page, but there are a 
ew points connected with it on which we desire to 
say a few words here, The address forms a review 
of the present condition of the wrought iron and 
stee] manufactare, and it is distinguished from most 
addresses of the kind by its, to a large extent, em- 
bodying the statements of various ironmasters, &e., 
as to the efficiency of the various processes they are 
using. In such a review the various systems of me- 


. chanical So naturally occupy a prominent 


place, and Mr. Menelaus gives considerable space 
to a communication contributed by Mr. John A. 
Jones, relating to the progress which has been made 
with the Danks furnaces at the Erimus Works. This 
communication is of very considerable interest 
Mr. Jones admits fully the difficulties encountered 
on the introduction of the Danks machines; but he 
gives a very hopefal account of the present state of 
the matter. He says that the fettling has ceased to 
be a difficulty, as it is foond that suitable fettling 
can be obtained in any district, while as regards the 
failures due to the mechanical construction of the 
furnace, these, he asserts, have been overcome by 
the adoption of various improvements, the chief of 
which is the application of a water jacket to the re- 
volving furnace. ‘This water jacket, as most of our 
readers are aware, isthe invention of Mr. Crampton, 
anditis now two years since Mr. Crampton promi- 
nently brought this arrangement under the notice of 
the members of the Iron and Stee] Institute. The 
statements now made by Mr. John A. Jones fully 
endorse those formerly made by Mr, Crampton, and 
it is only right that this fact should be borne in mind. 

As regards Mr. Crampton's furnace at Woolwich 
Mr. Menelaus speaks but briefly—more briefly in 
fact than we should have expected considering the 
vast importance of the results which Mr. Crampton 
has attained. It is true that the furnace at Wool- 
wich is—as it is called by Mr. Menelaus—to some 
extent an “ experimental” furnace ; but it is not an 
‘‘experiment” in the ordinary sense of the word. 
It is an “‘ experimental” furnace in the sense that it 
was the first of its kind, and that after it was put first 
up its internal arrangements were modified to suit 
different modes of consuming dust fuel; but it has 
ceased to be “ experimental” and has turned out an 
amount of work far beyond that ever before obtained 
from a revolving furnace with a similar absence of 
repairs. We believe that up to the present time 
over a thousand tons of iron have been puddled in 
the Woolwich furnace, and it is still in perfect con- 
dition, Our opinion of the Crampton system of 
furnace is well known, and we do not propose to 
enter into any discussion of it here; but now that 
the Danks furnaces are being — by the ap- 
plication of the water jackets and water ring, it is 
we think only just to Mr. Crampton that he should 
receive the credit due to him as the introducer of 
these improvements, and as the constructor of the 
only revolving furnace which has as yet stood the 
test of lengthened service practically without cost 
for repairs, Of the zeal and energy with which 
Mr. Crampton has prosecuted his researches Mr. 
Menelaus spoke in deservedly high terms, and we 
are glad to state that not only will several of Mr. 
Crampton’s furnaces soon be at work at Middles- 
brough, but that others are about to be erected in 
France, at Anzin, 

Before taking leave of the subject of mechanical 
puddling, we may say here afew words respecting 
the position which the Iron and Steel Institute have 
tuken up with reference to the matter. It was 
owing to the appointment by the Iron and Steel 
Institute of a committee to investigate the Danks 
process, and to the subsequent reports made by 
that committee, that the introduction of the Danks 
furnace into this country has been mainly due. As 
most of our readers know, the Danks furnace has 
not turned out to be all that was at first expected 
of it ; but we nevertheless consider that the Iron and 
Steel Institute are fairly to be congratulated on the 
part they took in the matter. The reports of the 
committee as to the quality of the work which 
could be turned out by a revolving puddling fur- 
nace have been fully borne out by subsequent ex- 
perience here, although the practical working of 
the Danks furnaces have shown that the committee 
underrated the difficulties of maintenance, to which 
they nevertheless directed attention. For this 
error of judgment the members of the committee 
may, we think, well be forgiven. We are con- 
vinced that sooner or later rotary puddling fur- 
naces will come into general use, and under these 
circumstances we cannot regard the experience 
of the past few years as in any respect thrown 


away. No such process as rotary i 
was ever introduced either in met ical opera- 
tions or elsewhere, without many failures having 
been incurred and difficulties having to be over- 
come, and this being 80, we cannot bat regard it as 
advantageous that such a process should be brought 
out under the auspices of a powerful society whose 
members include the men capable, above all others, 
of making it a success. Altogether we consider that 
the seed sown by the Iron and Steel Institute has 
already proved fruitful, and we believe that it will 
in the end bring forth a harvest which will abun- 
dantly repay all concerned. 

Returning to Mr. Menelaus’ address, we find the 
latter part devoted to a review of the present con- 
dition of the steel manufacture, and many of the 
facts he records are of much interest. It will be 
remembered that during the meeting held last 
autumn at Barrow-in-Furness, a discussion arose as 
to the advisability or not of supplying Bessemer 
converters with iron direct from the blast furnace. 
The balance of evidence adduced was, as we pointed | 
out at the time, in favour of this mode of working, 
and we are glad to find that Mr. Menelaus now 
takes the same view, and states that he sees “no 
difficulty in carrying out this economy in the pro- 
duction of Bessemer metal;” while Mr. Edward 
Williams is engaged in laying out works for his 
company arranged on this plan. Mr Menelaus also 
sptcke in his address of the great value of the 
Siemens-Martin process; and in connexion with 
this subject we may mention the admirable steel 
which has been produced at Crewe by this process 
from Cleveland iron puddled in the Crampton} 
furnace. This steel when tested gave exceptionally | 
high results, and its production from Cleveland iron | 
is an additional proof of the efficiency of Mr. Cramp- 
ton’s system. 

With regard to the extending application of steel, 
Mr. Menelaus records a number of opinions of 
engineers who have had a large experience with the 
material, and these opinions are universally favour- 
able. They, in fact, fully bear out the opinions 
which we have repeatedly expressed, that steel is to 
be the “iron” of the future, and that the diffi- 
culties which have been met with in its utilisation 
will be all successfully overcome as our extended 
experience makes us more thoroughly acquainted 
not only with the manufacture of the material, but 
also with its subsequent treatment. 

Mr. Samuelson moved a vote of thanks to the 
President for his address. He thought it had only 
one omission, which was, that its author had, out of 
too great modesty, omitted to describe his own 
work. He spoke very strongly and sensibly on the 
great advantages which would accrue to the work- 
men themselves as a class from the substitution of 
skilled labour in managing a machine like one of 
those proposed for the laborious drudgery of the 
puddling furnace. Mr. Lancaster, in seconding the 
resolution, followed in the same strain, urging the 
important influence the adoption of mechanical 
puddling would have upon the men by elevating the 
character of their work. He considered that if we 
did not adopt the plan of running the metal direct 
into the Bessemer converters, as was done so much 
upon the Continent, we should soon be beaten, as 
steel makers, by our neighbeurs. 

At the evening meeting Professor Warrington W. 
Smyth, F.R.S., read a paper, of which the subject 
was ‘* The Ores of Iron considered in their Geologic 
Relations,” illustrated by a number of specimens, 
some of them of exceptional interest. Professor 
Smyth's paper was itself so condensed that we shall 
not attempt to give any abstract of it here. It was 
a review, chemical and geological, of the principal 
iron ores, commencing with magnetite (F, O. 
F,? O*) and passing through the hematites and 
hydro-hematites to chalybite or spathose ore 
(«,QC0O*). The lecturer showed that there could 
be no doubt that brown hematites were produced 
by very gradual changes of composition induced 
by natural causes from chalybite. He had found 
that this was also the case in certain instances with 
red hematites and magnetite, and believed that it 
would be found that both of these ores had been 
originally waa Sir John Alleyne concluded 
‘the evening owing copic experiments 
to illustrate his paper Soa oar Thandey os Dertie 
Application of i 


of Small Quantities of P horus in Pig Iron.” 


At the Thursday morning meeting, Sir Jobn } 


just referred to, **On the 
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m Analysis to the Detection }li 


object in his experiments has been to extend 
spectroscope methods to i as well as 
qualitative analysis. Mr. Norman Lockyer has 
made some attempts in this direction in reference to 
alloys, but with this exception we are not aware 


that it has been tried—certainly not brought to 
anything like a successful issue—before. We shail 
return to this subject again next week. 


Mr. Lowthian Bell then read his * Notes of a 
Visit to Coal and Iron Mines and Iron Works in the 
United States,” a paper which—notwithstanding 
his modest remarks at the outset—is not only full 
of most valuable information, but has that informa. 
tion arranged in a.way which shows how much 
knowledge and experience Mr. Bell brought to bear 
upon his subject. We shall print both these papers 


in extenso. 


FACTORY LEGISLATION. 

In our two volumes of last year’s issue we drew 
attention to factory legislation, more especially in 
regard to what is now known as the “Act of 
1874,” the object of which was practically to im- 
prove the sanitary condition of women and children 
employed im various factories, or, more properly, 
places in which such persons were employed, whether 
steam power or handicraft were the characteristics 
of operation. It proposed that the number of 
hours which children and young persons and women 
should be allowed to work should be 56} per week, 
that they should in their particular factories work 
actually 56 hours, leaving the extra half hour to be 
employed in cleaning at the end of the week. The 
ordinary work of nominally 12 hours ee day might 
begin at six in the morning and end at six in the 
evening, or, if more convenient to all parties, they 
might begin at 7 A.M.and end at 7 p.m. But out of 
these twelve nominal hours two were to be 
allowed for refreshment and recreation, an elastic 

rovision being made for the purpose. The great 
eatures of the Bill were that women and young 
persons should not be kept at work to a greater 
extent than four hours and a half without a meal; 
that they should not work more than ten hours per 
day for the first five days in the week, nor more 
than six hours on Saturday, with the exception of 
the half hour for cleaning already mentioned. Sun- 
dry other provisions were enacted of comparatively 
minor importance, especially in regard to the silk 
manufacture. After much discussion the essential 
points of the Bill were d. 

By the recent issue of Mr. Redgrave’s report, we 
are to some extent in ion of the results of the 
working of the Act since the comparatively short 
period since it has been passed. i: cmautie re- 
ports that excellent progress has been made in regard 
to obedience to the Act, regular hours, as a rule, 
having become common throughout his district. We 
are glad to find that great attention has been paid 
to sani ments, especially in momen we 
ventilation, not only in ordinary workshops, dress- 
making establishments, &c., but also in factories in 
which effluvia arising from chemical and other opera- 
tions are emitted. the latter case it appears that 
the requisite alterations in the manufacture of an 
artificial manure from coprolites, although costing 
in one factory 3000/., was cheerfully undertaken by 
the proprietors to the manifest advantage of those 
they employed and themselves. 

Generally speaking, the limitation of working 
hours has met with approval at the rare a 
masters and e éa, especially in re to t 

rovision of my pe toed four hours and a half 
tween each meal, The well-known laws of pby- 
siology teach us that scarcely any meal, be it of the 
most indigestible kind, can take more than from 
three to four bours for digestion, and conse- 
quently, after such a period the animal powers of the 
Yara t whether male, female, or child, especially 
e latter, become exhausted. , as all are 
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were present, elicited the fact that Fielden's exer- 
tions in that direction had not only benefited the 
operatives, but had equally conduced to the ad- 
vantage of the employers. With some consider- 
able knowledge of factory work, we are of opinion 
that more real progress can be made in turning 
out avy kind of material either by hand or 
power in moderate working hours, than by their 
undue extension. 

We regret to find, however, that in some districts 
the local magistrates, with the usual ee of 
the discretionery power of ** justices,” ve virtually 
declined to carry out the Act. In the case of one 
summons for infringement of the law the presiding 
official declared that it was monstrous a human 
being could not work after nine o'clock at night. 
In other cases magistrates have inflicted the 
nominal penalty of sixpence for infraction of the 
Act. But this simply shows the elasticity of our 
legislation on all subjects, but especially in regard 
to sanitary matters. So long as persons are placed 
in magisterial authority whose interests are opposed 
to the spirit of the laws they are called on to put 
into operation, we must — that the law itself 
will be not only disregarded, but that the inten- 
tions of the legislature must be constantly fras- 
trated. 


rHE PATENT OFFICE LIBRARY, 
To ras Epitor ov EnGIngERine. 

Siz,—Allow me, through your columns, to draw the atten- 
tion of Mr. Bennet Wooderoft to the desirability of provid- 
ing more than one copy of the leading weekly scientific 
periodicals for the use of the numerous readers who frequent 
the otherwise excellent library under his superinterdence. I 
have lately visited the library every Saturday for the purpose 
of seeing EnGisEBRING and the other technical journals, 
but I now find it a waste of time to do so, scarcely ever being 
able to get a sight of the one individual copy of each perio- 
dical which is weekly placed upon the table to be worried 
over by a crowd of expectant readers. Surely an additional 
outlay of two or three shillings a week to provide a more 
seemly supply of copies would not seriously affect the 90,0002. 
so which the Patent Office nets every year? 

Yours faithfully, 
DisaPPoOINTED READER. 








AIR COMPRESSORS. 
To raz Epirorn oy Eneiyesnine. 

Stn,—I have just read in last week’s ENGINEBRING @ 
letter from the god of wind and storm on the subject of my 
air compressor. 

It is evident from his letter that his windy — re- 
cuires a little elementary instruction in the subject on 
which he ventures to write. If he would take my advice and 
study, say, “ Pinnock’s Catechism of Natural Philosophy 
for the Use of Beginners,” he might, in time, at least get 
suflicient knowledge to see the advisability of keeping him- 
self out of print, and so avoid exposing himself by asking, in 
one of the leading scientific journals of the day, such a question 
as “At what temperature is compressed air delivered ?”! He 
says that your former correspondent “W.” (see ENGINBERING, 
March 12th) asked that question, and that Messrs. Clayton 
and Co. omitted to answer it. “ W.,” however, evidently knew 
more about his subject than to ask such a stupid question. 
What “ W.,” says is, “ The gist of my letter is, as you see, 
really to know to what extent simple water lubrication is 
eflicient, with what packing, &., and up to what tempera- 
ture?” That is to say (transposing the sentence to help the 
understanding of “ Eolus”), up to what temperature is water 
lubrication efficient? A very different question from “ At 
what temperature is compressed air delivered ?” 

“ Eolus” (sic) might just as well ask, “ If two numbers be 
added together what would the amount be ?” One would 
naturally say, “ Tell me the numbers and I will soon tell you 
the amount.” In like manner let “ Eolus’’ state any given 
pressure of the compressed air and its temperature before 
compression, and we can soon give him the temperature at 
that pressure. 

But his very question implies that he is labouring under 
the idea that there should be only one temperature for any 
pressure, whether 1, 50, or 500 atmospheres. It is really 
two bad to be obliged to take up your valuable in 
analysing the profound remarks of such a scientific indi- 
vidual, 

Further on in his letter, “ Eolus” says, “‘ W.’ does not, as 
Messrs. Clayton, Son, and Howlett assume, refer to the water 
system plan, in which a mass of water serves as a piston.” 

hen what, in the name of common sense, is the meaning of 
the following quotation from “ W.’s” letter : “ Last October 
Jougave a description of Sturgeon’s high-speed air com- 
pressor, and in it you pointed out several advantages it 
possessed over the ordinary air compressor, ia which a certain 
mass of water flows to and fro with the piston, but almost 
the oply advantage you credited what I may call the water 
system with, was that the piston was exposed to water 
leakage only.” In fact the main subject of * W.'s” letter is 


_ that very “water system” to which “ Eolus” says he does} 
hot even refer ; and he does not make the slightest reference 


whatever to the “system in which a email portion of water 
6 injected at each stroke by a pump or head into the 
tylinder,” but to the “ Colladon system” of “supplying a 
small quantity of water behind the piston packing rings,” as 
“ W.” puts it, not for cooling, nor for overcoming the ob- 
a of the clearance, but * Arai mn pn ome 

‘ Eolas” on to say that “this form of compressor” 
(with water injection) conte worked at 6 ft. per second.” 
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safely supply the answers to the last two questions from the 
nature of the statements themselves. We know where every 
compressor we have hitherto made is now working, what it is 
doing, and what it has been tested to as a safety test; and 
from that knowledge we can come to no other conclusion 
oe a4 anes makes these statements, wilfully and de- 

rately, for the purpose of damaging the tation my air 
compressor is already gaining in the s tine ts hes born 
before the public, It is, however, the penalty generally 
attached to the successful introduction of a new invention, 
that its very success brings down upon it attacks of this de- 
scription. 

hat there is not a single word of truth in any of the state- 
ments made by “ Eolus’’ can be proved by numerous scien- 
tific witnesses who were present at various trials of my com- 
pressors, including scientific gentlemen from your own and 
other papers, Government engineers, and other engineers of 
high eo, a the first trial of the experimental ma- 

, made ly a year ago, we in a few moments got u 
a pressure of 721b., at which the connexions to the rock dri 
we were driving were burst, and we were then obliged to 
run slowly in order to keep the pressure down to the require- 
ments of the drill. There is in fact hardly any limit to the 
practically useful pressure we can attain, which is only de- 
pendent on the power of the driving engine, and the strength 
of the receiver and the working of the compressor, 
which are, of course, adapted to the kind of work it is intended 
for. In conclusion I cannot avoid expressing my regret that 
you should have (no doubt inadvertently) allowed a letter 
containing false and libellous statements, calculated to 
damage a well-known article of manufacture, to appear in 
your paper without the writer’s full signature and address 
appended thereto. 
I am, Sir, your obedient servant, 
Leeds, May 4, 1875. J. Sruregox. 


NOTES FROM THE SOUTH-WEST. 

The Blaenavon Colliers.—At a meeting of the Blaenavon 
colliers on y, the men decided not to resume work on 
es ee terms, nor So - cent. reduction with 
t -to-day contract, i ir preference to wait 
until final settlement shall | been come to, when all 
may return to work together. 


Day-to-Day Contracts.—Mr. J. C. Hill, of Cwmbrau, has 
addressed a letter to Mr. Dalziel, secretary of the South 








Wales and Monmouthshire Coalowners’ Association, in which | 2“TY 


he states that so far as the men of the Heullis Colliery are 
concerned the day-to-day contract rule shall not be binding. 
At the meeting of the Associated Masters, held at Cardiff on 
the 23rd ult., not a word, Mr. Hill alleges, was uttered by 
any one about the continuation of > nme | hiring. Mr. 
Hill, furthermore, speaks in high terms of the utility of 
boards of conciliation. 

Welsh Railway Traffic.—The traffic returns of the rail- 
ways affording communication between Cardiff and 
Welsh mining districts, still show a lamentably heavy de- 


crease as compared with those of last year. On the Rh 
Railway the receipts for the week ending April the 24ch, 
amount to 1108/., those for the week of last 
year being 22821, showing a falling off of 11741. The Taff 
Vale Railway shows a decrease of 26231., the total 

being for the past week 5811/., inst 8434/. for the corre- 
par week of last year. Penarth Harbour, Dock, 
and Railway returns show a decrease of 8761. 


Reductions in Dean Forest.—Notices of reductions have 


been given at the old Croft Colliery, the of Messrs. 
Hough and Atkinson, and at the Bailey iit f Pit, Yorkley. 


4 


Pontardulais.—New works are to be opened opposite the 
London and North-Western Station on the Ifosyretail Farm. 
Ten acres of land have been taken. Messrs. Griffiths and 
Co. have started the works. 
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average was dols. per ton. This fact explains at once 
the great existing depression in the company's affairs 


Lospox Association or Foremen _ Eva 


BERS AND 
Draveatsmen.—The of this insti- 
tution was held on , May let, at the City Terminus 
Hotel. It was very the 


E 
ee 


and 
filed by Mr. J. Newton, president. The first business 
sisted in the election new members, and on 
list Mr. 8, Cutler, ste re te 


<F 
be 


Mill ; Mr. James Blundell, of West India Dock-road ; 
and Mr. Thomas Harris, of Messrs. Turton and Sons, were 
unanimously chosen. Messrs. James Hughes, J. Gordon 
Lyon, and French were elected nem. con. as ordi- 

associates; Mr. Timmins and Mr. Connor were nomi- 
nated in the lat f Mr. G. Bell 
Galloway read » paper “On the Economy of Fuel in Loco- 
motiy. Engines.’ 

Tue Latest “ Exurptrion.”—Any one desirous of know- 
ing the extremes to which the mania for “ exhibitions” will 
run, may at present get some melancholy information at 
South Kensington. During the present week an advertise- 
ment in The Times and a few posters on hoardings have 
announced to all whom it might concern that an exhibition of 
pacceartn aby, i So. real be heh ry oy 

at 
Albert Hall from the 4th to the 15th inst. inclusive. Hoya 
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NOTES FROM THE NORTH. | 
Graseow, W. 


> poo 
Glasgow Pig-Iron Market.—The improved demand whi 

was recently notice! in the Glasgow pig-iron market was 
very short-lived, the amount of business during the last 
few days having been very disappointing and exceedingly 
small. The temporary advantage gained some ten days ago 
was lost towards the end of last week, the decline in prices 
being nearly 2s. per ton. Thursday's quotations ranged 
between 67s. 6d. and 68s., but the higher rate was not main- 
tained, and the closing quotation on Friday was 67s. 3d. to 
67s. 6d. cash. Monday being a Bank Holiday there was no 
iron market, and even yesterday there was neither much in- 
clination to speculate nor much business done. Business was 
done during the forenoon at 66s. 9d. cash, and 67s. one month, 
the close being rather sellers 67s. Some business was done 
in the afternoon at 66s. 9d. and 64s. 10id., closing buyers 
66s. Od., seliers 67s. There was a good business done in the 
warrant market to-day at 66s. 104d. and 66s. 9d. cash, closing 
in the forenoon at 66s. 9d. for patos, and 66s. 6d. eee. 
The same rates general) iled in the afternoon. Specia 
brands, with few exce os be had under makers’ quo- 
tations, as many of the dealers who have over-supplied them- 
selves are now anxious to sell, and makers themselves are 


disposed to give way a little. The following may be taken as 
the official O aationss 

No.1. No. 3. 

sd. .% 

G.m.b., at Glasgow eee eee 70 0 

Gartsherrie ,, «+ one on 760 716 
Coltness 0 3 eve eve 786 710 
Summerlee ,, ove eso 760 60 
Langloan ” ° eee 760 60 
Carn 2 ee eco 720 #0 
Monkiland aa) ove 700 680 

cl —— ove 710 686 
Govan, at Broomielaw.... ess 700 690 
Calder, at Port Dundas... 760 700 

G at Azdrossan ose 750 700 
Eglinton ° oe 686 666 
Cael hs 68 BOB 

at Grangemouth, selected 7%0 — 

atleith .. ees 760 710 

, at Bo'ness coe 700 676 


(The above all deliverable alongside). 

Bariron =... eos ove ove Ol. 10s. 

Nail rods... eve ove «o- 98. 10s. ‘ 
Last week's shipments amounted to 11,524 tons, as against 
11,202 tons in the ing week of last year. Speakin, 
of the pig-iron trade for the month of April, Messrs. Conna 
and Co.’s circular says: There has been a fair amount of ship- 
ment, but, notwithstanding, prices are all easier. The open- 
ing quotation was nominally 71s. 3d., ually ¢eclining to 
676. lid. on the 16th, from which it rallied to 60s. 6d. on the 
23rd, ym | again, and closing at 67. 6d. cash. The stock 
in store is 30,5644 tons, being an increase of 1591 tons, with 
warrants in circulation for 20,000 tons. 


The Scotch Blast Furnaces —At the end of last week there 
were 120 blast furnaces in operation, as against 57 at the 
same time last year. But it must be mentioned that since 
then, owing to the threatening action of some of the miners, 
the furnaces at Clyde Iron Works and one or two at Govan 
Iron Works have damped down. 

Cupar Water Works Contract.—The Police Commissioners 
of Cupar-Fife unanimousl last Thursday to accept 
the offer of Mr. M‘Leish, plumber, Perth, to execute the new 
water works for that town, according to the engineers’s speci- 
fications and schedule of measurement, for the sum of 
12,8571. 16s. 8d., the pipes to be cast vertically in dry sand. 
The offer as now accepted is upwards of 500]. more than the 
original one under which Mr. M‘Leish proposed to execute 
the works with pipes cast in green sand. Mr. Alexander 
Honeyman, contractor, Ladybank, will be associated with 
Mr. M'Leish in the execution of the contract. 


New Bridges at Wick and Inverness.— At a special 
meeting held on Monday, the town council of Wick had 
three offers under consideration for the erection of a new 
bridge over the Wick Water. That of Mr. William Miller, 
wevegtnes who offered to do the work for 3262/., was 

. Tenders are wanted for the erection of a footpath 
suspension bridge across the River Ness, at Inverness, trom 
the plans of Mr. C. R. Manners, C.E., of that town. 


Shipbuilding on the Clyde.—This branch of trade is mode- 
rately brisk, but the vessels on hand continue to be chiefly 
of the smaller class. Orders are very difficult to secure, and 
are only obtained at small marginal profits, and in some 
cases at not even an expectant gain. A few contracts were 
secured last month, but the vessels ordered are more for 
future than for present wants, the moderate rate of prices in 
the iron market encouraging this kind of speculative build- 
ing. No fewer than 23 vessels were launched last month, 
or two more than in any corresponding month during the 
last five years. The aggregate tonnage launched was 23,055 
tons, or about 8000 tons more than in March, and about 
10,000 tons more than in the corresponding month in 1874; 
but the tonnage for the four months ending 50th of April 
(72,000 tons) was less by 20,000 tons than what was launched 
in the same period of 1873, and about 3000 tons less than the 
aggregate for the same four months of last year. Last 
month's launches included the City of Venice, 3200 tons and 
400 horse power, built for Messrs. George Smith and Sons, 
Clyde and Caleutta trade, by Messrs. Barclay, Curle, and 
Oo. There was no other steamer of more than 1760 tons, 
but there were sailing vessels of 1910 and 1923 tons, both for 
the East India trade. 

Titaniferous Iron Sand.—At the ordinary meeting of the 
Royal Society of Edinburgh, held on Monday night. Pro- 
fessor A. Crum Brown read a laboratory note on “ Titani- 
ferous Iron Sand Found in Layer a Short Distance from 
North Berwick.” It was stated that the sand lay in front of 





a dark mass of basalt rock, and was highly magnetic. 


SCRAPING MACHINERY. 


CONSTRUCTED BY MR. BAXTER D. WHITNEY, WINCHENDON, MASS., U.S. 
(For Description, see opposite Page.) 























Analysis showed that it was probable that the sand 
was a mixture of titaniferous hematite and black magnetic 
oxide of iron. 


Show of Agricultural Implements.—The first show of a new 
agricultural society, known as the G w Farmers’ Society, 
was opened yesterday, the show-yard being devoted ex- 
clusively to implements for the first day. A her, there 
were thirty-four stands of implements, most of the exhibitors 
belonging to Ayrshire and the GI w district. Amon 
the exhibitors from a distance, s were awarded to John 
Richardson, Carlisle ; Lewis and Lowcock, Shrewsbury ; Brig- 
ham and Company, and Richard Bickerton and Son, Ber- 
wick-on-Tweed ; and John Fowler and Co. The last-named 
firm exhibited a six-horse traction thrashing engine on which 
great and important alterations had been effected. 

The Highland Society's Show in Glasgow.—The Highland 
and Agricultural Society of Scotland will hold its annual 
show of implements, stock, &c., in Glasgow this year, and 
on that account the Glasgow Agricultural Society will not 
hold its usual exhibition. It is in consequence of that reso- 
lution that the secession took place which resulted in the 
formation of the Glasgow Farmers’ Society, whose first show 
I have just spoken of. 








NOTES FROM SOUTH YORKSHIRE. 
Smervretp, Wednesday. | 
Tie Forthcoming Royal Visit to Sheffield—On Tuesday | 
Mr. Charles Sacré, chief engineer, Mr. W. Bradley, super- | 
intendent of the line, Mr. Anthony Lough, surveyor, and 
other leading officials of the Manchester, Sheffield, and Lin- 
colnsbire Railway Company, visited the Victoria Station, 
Sheffield, in order to determine the structural ard other al- 
terations rendered necessary by the visit of the Prince of 
Wales in August next. A new platform will probably be 
made use of for the occasion. 


Water Supply for Chapeltown, near Sheffield.—The inha- 








bitants of this populous place held a meeting on Monday 
night in order to make arrangements for a proper water | 
supply. A committee of inquiry was app ined to report 
the result of their investigations to a future puulic meeting. 

The Price of Coal at Sheffield.—It is stated that one of the 
leading colliery firms in this district has issued circulars re- 
ducing the price of various kinds of coal. Best local Silk- 
stone is lowered to 12s. 6d. per ton; screened seconds coal to 
e. 6d.; and screened Silkstone “ nuts” to 7s. per ton at the 
pits. 

The Yorkshire Exhibition at Leeds.—The Yorkshire Ex- 
hibition buildings at Leeds, which are to be opened by the 
Duke of Edinburgh later in the month, are making rapid | 
rene towards —— The large hall of the buildings | 

3 been called the Edinburgh Hall, and is of fine propor- 
tions. A special and spacious annexe has been built for the 
accommodation of the machinery exhibits, a lar; 
of the whole number of which are already in position. Many 
of the steam hammers, printing machines, &c., will be shown 
in motion. 

A New Line of Railway.—The new line of railway from 
Ambergate to Codnor in connexion with the various 
sections of the Midland y's lines, was for 





traffic on May Ist. is a station at Butterley 
for the Ripley district. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mippigesprovesr, Wednesday. 

The Cleveland Iron Market.—Yesterday there was 4 
capital attendance on "Change at Middlesbrough, and busi- 
ness was better than on the previous market day. For several 
weeks past the “ bears” have been very industrious in their 
operations, but they have now ceased their endeavours to 

af ye et ene ig makers are firm and will not sell 
No. 3 for less than 57s. 6d. per ton. Some merchants quote 
less. ' 

The Cleveland Ironmasters’ Returns.—The Cleveland Iron- 
masters’ Association returns for April show that out of 157 
blast furnaces in the North of England there are 128 in 
operation. are 11 new furnaces in course of erection. 

The Finished Iron Trade—There are further indications 
of improvement in this trade. Throughout the North, the 
rail mills are now well occupied, and considering the number 
of inquiries it is ex that the present year will shows 
fair amount of wor: 

Another Limited Liability Company.—It is rumoured that 
a concern in the North of England, connected with 
which there are mines and iron works, and to which are to 
be added blast furnaces, will soon be turned over to a limited 


| liability company. 


More New Works in the Cleveland District.—A very ex- 
tensive foundry is to be erected at Port Clarence opposite 
Middlesbrough. On the north side of the Tees there are vast 
tracts of lying waste by the river side, but the time is 
not far distant when works wil! be established on every svai!- 
able site between Port Clarence and Stockton. 

Arbitration and Conciliation.—Perhaps no man in this 
country has done more t» promote the settlement of disputes 
by boards of arbitration and conciliation than Mr. Rupert 

ettle, of Wolverhampton. His decisions in the many dis- 
putes in which he has acted gratuitously as arbitrator bas 
shown him a thorough master of political economy. Every- 
body who has had any experience of Mr. Kettle as arbitrator 


} odusite thet te geflonce cail ope hn. gotthag oh facts un ony 
is tact 


be com to and fairness. Mr. Kettle has now 
retired the position of arbitrator—we had almost written 
general arbi —finding that his other duties compel him 
to give, up the time, which as arbitrator in the iron trade 
and chen phutelte temuahest Gene , he has 

to the publie good without fee or reward. Id the Govern- 


a satisfactory condition. Best coke is 16s. and 17s. per ton st 
the ovens, and steam coals are firmer in price. is 8 
scarcity of small coals. 
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WOOD-SCRAPING MACHINERY. 


CONSTRUCTED BY MR. PAXTER PD. WHITNEY, ENGINEER, WINCHENDON, MASS., U.S, 
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and very perfect machine, manufactured 
Winchendon, 


, of 
surfacing hard wood, as well as the 
Scraping blade employed for the purpose. 


I 























AANANAAAASSARS 


NAN 


LLL. 


(} 


SS 





WAY 


larged section. The edge of the knife is very carcfully 
adjusted, so that it is almost flush with the surface of the 
block in which it is set. The block being placed in the 
machine, the timber is fed in between the rolls and a very 
fine shaving is taken off by the blade, leaving the face of 
the wood truly squared and beautifully surfaced. Although 
the edge of the knife is so delicate it needs dut little atten- 
tion, and with eare will scrape as much as 4000 lineal feet 
of bard wood without requiring to be re-set. 

In connexion with this machine is the sharpening tool. 
It consists of a framework carrying two jaws larger than 
the knife, and between which the blade is and secured. 
It is then brought for its whole length under the action 
of two revolving emery wheels, one of which grinds up one 
face square, and the other puts the bevel on the back. The 
small feather edge on the knife is means of a 
vertical tool placed over the centre of the line of motion of 
the traversing jaws holding the 
the cutter passes ; the bottom of 
the sharpened edge, in passing 
tact with it, is turped over to the angle required. 
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4 on 
bre sich tees the boston tae Bae, 
w 
which beande town on its west and south sides. The 
town rises from the river toan elevation of 120 ft. in 
half a mile, on to table land on the N.E. to 200 ft. 
in a mile’s distance. town, thus situated with a & and 
* Read before the Association of Mun‘cipal and Sanitery 
Engineers. 
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S.W. aspect on a porous soil, ought to be one of the healthiest. 
The geological formation is very peculiar; the greater portion 
of the srea is occupied by the ironstone, but it is so inter- 
mingled with limestone, sandstone, blue and white clays, 
white sand, yellow sand, and gravel, that frequently, in 
laying the culverts, a!l these have been met with in the 
length of a single street, the rock and the white clay being so 
hard as to require blasting with powder. The result of this 
mingling of strata is a plentiful supply of very pure water, 
which, in the form of springs, comes to the surface in several 
parts of the town, but from this natural blessing results much 
of the sanitary trouble of the town. In olden times every 
house had its well, generally at a depth of from 6 ft. to 20 ft., 
and also a » in close proximity. Owing, then, to the 
porous character of the soil, these wells, as the population 
increased, became contaminated, and were obliged to be dis- 
used where very foul, but continued to be used, and are so still 
where the pollution is not ‘palpably apparent.” Of course, 
the health of the town silliced ond in so still, from the 
drinking of this polluted water, but it is a diminishing element, 
and it is to be hoped that ere long it will be entirely abated, as 
by the persevering compulsion of water-closet drains ge into the 
sewers, but few of the old middens and cesspits now remain. 
The government of the town, as regards sanitary matters, has 
been in the hands of Improvement Commissioners. An Act of 
Parliament constituted them such in 1814, another in 1843, and 
a further one in 1871; but by another Act, passed in 1872 and 
1874, the government of the town now resides with the Town 
Council. The town is supplied with gas and water by private 
companies, under Acts of Parliament, the latter since 1837, 
the former about the same time. Gas is supplied to the town 
at a cost of 4s. Od. per 1000 [t., the company being at all costs 
of erecting, maintaining, and painting the public lamps, of 
which there are 523. The quantity is calculated on the basis 
af each burner consuming 5 eubic feet per hour. The cost of 
gas to the public is 4s. per 1000. The water supply is not 
in such a satisfactory condition. Water, being a necessity, 
ought, in every case, to be in the hands of the authorities; 
the restrictions on its free use required to insure success to 
its commercial proprietors, militates against its more liberal 
use by the public, especially by the poor. The supply is very 
good in quality, and not excessive in cost, being Is. per 
1000 by meter to the public. The charge for use of 
the town for street-watering, &c., being at the rate of 14d. 
per ton, to be ascertained by meter. I think it should be an 
object with our Association to press the question of a public 
supply upon our employers in every town. In early days 
the turning of house soil into the public sewers was visited 
by a fine. The Act of 1843 gave powers to drain the town 
and compel house drainage into the culverts; and also to 
raise 20,0001. to effect the work. The money was soon 
spent, and some drai works effected; but the want of 
funds and the indisposition to increase the rates prevented 
any systematic carrying out of a definite scheme ; indeed so 
yiecemeal was this work executed, that the greater portion 
as bad to be removed and deepened to meet the enlarged 
dimensions of the town. On my appointment to the sur- 
veyorship in 1858 1 found matters in a very unsatisfactory 
state, but few of the streets had culverts, most of the wells 
of the town had been converted into cesspits, and the soil 
saturated with ordure. I have seen it oozing through the 
joints in the rock, in making a culvert, 20 or 30 yards away 
from the privies, and at e depth of 12 ft. and 15 ft. Fever and 
disease were, of course, rampant, the death-rate for 1859 
reaching 28.2 per 1000. My first care was to plot a section of 
al) the streets and lay out a scheme of drainage to meet any 
future requirements for the whole area of the town; to 
urge upon the Boerd the necessity of either proeuring more 
borrowing powers or to increase the rates to devote them 
chiefly to the construction of the culverts, to organise a staff 
of workmen, and to keep steadily on to the completion. This 
project was accepted, and has been acted upon since that 
period to the present. Besides what has been constructed by 
rivate owners in new streets, 14} miles of culvert have been 
aid at a total cost of 17,233/., averaging 13s. 0d. per yard. 
The size of each culvert being, the largest 4 ft. by 2 ft.8 in.; 
and the smallest, |3 ft. by 2 ft.; the least depth being 9 ft. ; 
the greatest, 26 ft. They are constructed in brick, and 
the insides rendered in Portland cement. In addition to 
this {a large main culvert has been recently completed in 
the form of a double 5 fi. culvert, 1140 yards long, at a cost 
of 34051.; 32. per yard. All these costs 
lators, wd average distance (of 100 yards apart; street 
gullies, 9-in. pipe connexions, at an average of 60 yards 
apart ; and every expense connected with the complete work. 
At the same time that these culverts have been in course of 


the result being that now, with the excepti 
dred yards, the «hole town is ‘completely sewered, and but 
very few old middens and cesspits remain to contaminate 
the water bearing strata. The effect upon the health of the 
town “since these culverts have been constructed i 


exceptional years, when small-pox, through the neglect of 
vaccination, got a footing, bas been continued since, Dut it i 
to be hoped that this, by the ter control over the habits 
of the people, by the ical officer of health, will be still 


ve included venti- | has been 





better than others, The agents experimented with com- 
prised separate ‘and combined liquid and solid lime, - 
chloride of iron, chloride of lime, ‘sulphate of iron, alum, 
chalk, carbolie acid, and sulphate ‘of alumina ; and the filter 
beds were prepared with straw, cocoa-nut matting, sand and 
gravel, ashes, burnt clay, calcined iron ore and chalk, both 
upward and downward action being tried. The chloride 
of iron and the sulphate of alumina were prep from local 
materials on the i at half the cost they could be 
otherwise obtained; but all to no ae. The filtrate still 
polluted the river, to the satisfaction of no one, I believe, but 
the Vice-Chancellor, who in 1968 ded to the petition of 
our opponents, and granted an injunction egainst our works. 
Another followed in 1870; so, failing all attempts to —_ 
the sewage, an Act of Parli t was obtained to take 
for a sewage farm, which it is hoped will put an end to any 
further trouble on the sewage question, though such immu- 
nity ase had to be ousdandl at a price which will for many 
ears keep its memory green. 
. The vigntion Farm.—Injunctions having been granted 
against polluting the River Nene in 1869-70, the town was 
driven into immediate action to ide a remedy. Two 
methods presented themselves for adoption. The first, advo- 
cated by Messrs. C. Hawkesley and Dr. Letheby, was 
to greatly enlarge the existing works, and precipitate the 
sewage by means of the crude sulphate of alumina, made 
from local materials, which had proved itself to be by far the 
most efficient of anything that had been experimented with. 
It was composed of the ferruginous loam of the ironstone, 
digested with sulphuric and hydrochloric acids, in varying 
proportions, according to the character of the loam. The 
cost of these works would have reached 10,000/., entailing an 
annual working expense of 30007. I cannot say but that this 
lan might have succeeded, as the experiments were most 
fopeful ; but taking into account the failure of all the 
nostrums of the day, and the chemical fact of all the manu- 
rical elements of sewage being soluble in water, I could not 
advise its adoption, but pressed upon the Board the advisa- 
bility of having recourse to irrigation. This solution was 
decided upon, and then came the ——_ how to carry it 
out—by pumping or gravitation? If pumping, the Board 
had the offer of two estates—one clay, the other sand—each 
having its summit level 200 ft. above the sewage works, and 
four miles distant. They could only be taken on a short 
lease, and at a rent of 31. to 4/. per acre. The alternative by 
gravitation necessitated the purchase by compulsory powers 
of the necessary land; the first that could be reached, by a 
gradient of 12 in. per mile, being four miles from the town. 
An Act of Parliament was ob’ in 1871 to enable the 
Board to acquire about 600 acres of this ground, and to raise 
the necessary capital. The chief {inducement to this decision 
rested upon a matter of figures. The town being drained on 
the single system, the amount of sewage requiring treatment 
would vary from one to six or eight mullion gallons per day. 
The engines and mains for such an amount of work were 
calculated at 40,0001., the working expenses at 2300/., and 
the rent of land at 4. per acre; thus: 40,0007. at 44 per 
cent., 18001. ; working expenses, 2300/.; rent of 327 acres, 
at 4., 13087. ; total, 6408/. 

By Gravitation.—80,0001. to be paid off by equal annual 
payments, in 30 years—4911/. 7s. 8d., with no working or 
other expenses, and with no uncertainty as to the continued 

ion of the land. The estate at the end of the 30 years 
Gir the freehold of the town. 

The Farm, comprising 327 acres, is in form a frustrum 
ofa cone, one mile in length, E. to W., 46 chains deep at 
the E. end, and 27 chains at the W., with a southern aspect. 
The fall of the land being pretty uniform, 9 ft. N. to S., and 
7 it. W.to E. The soil is a rich loam about two to three 
feet deep, on a bed of gravel and quicksand. The whole 
estate is laid out on a uniform system, being divided by 
roads, ten chains apart, running throughout its length ; the 
~ — being equally proportioned, t chains in width ; 
thus t 








majority of the plots are each eight acres in extent, 
some 44 and some 6 acres, the outside plots being a little 
i in quantity. The drainage is accomplished by means 
of an outfall culvert, three feet in diameter, seven feet deep, 
running along the base of the land. Nine-inch drains are taken 
out of this at every eight chains, from which in, at every 
four chains, branch diagonal three-inch oan, from six 
to five feet deep, by which means the underlying quicksand 


waste ; 56) acres grass a 
peer ra ; total, 327 acres. Tho cast ap to Divouier 
Slst, 1874: arbitration, compensation, 
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- acre, 44,9601.; works, 20,3201. 12s. 7d.; total, 77,6461. 
8s. 4d.—The crops in and being sown this year comprise 
wheat, barley, beans, potatoes, turnips, mangolds, 
kohl rabbi, brocoli, ca cattle cab rye grass, and 
osiers. The farm having a railway station within half a mile, 
and a river wharf on the premises, is well situated for the 
transmission of - to SS ae convie- 
a sewage Ww in i 

of clock, either dairy or growing. The crops are 0 tee 
the markets so difficult and distant, and uncertain, except in 
some few instances, that it appears almost self-evident that 
a ay lp, ernest the land on the animal's back, 
must be the more remunerative method of working. The 
area of the h is 1520 acres ; area of drainage, 500 acres ; 
first rainfall on ditto, 114 million gallons ; minimum sewage, 
1 million gallons; maximum ditto, 6 to 8 million gallons; 
water supply, about 600,000 : population, about 

000 ; value, 122,000/.; mortgage debts, 92,224/. 
roads and streets, about 25 miles; number of houses, 9063; 
annuai cost for maintenance of town, repairs, lighting, water- 
ing, and scavenging, 75001. 








PINE TIMBER.* 
By Mr. C. Grauam Smite. 
(Concluded | from page 362.) 
“KyantstxG,” “ Burnetising,” “Creosoting,” and other 
methods have been adopted for rving timber; but as 
creosoting is now generally employed, to the exclusion of 
the other more ex ive , in most situations not 


| especially liable to fire or where its odour is not objectionable, 


it will alone here be considered. Timber to be creosoted is 
put into large iron cylinders in which a v is maintained 
for a period governed by the quality, scantling, and cundi- 
tion of the wood ; by this means the sap is withdrawn, when 
its place is supplied by creosote, extracted from coal tar, in 
which it exists to the extent of from 20 to 23 per cent. ; this 
is forced into the pores of the timber under a ure of 
from 100 Ib. to 180 1b. per square inch. Yellow pine may be 
impregnated with 12 or more pounds of creosote ~ cubic 
foot, but 10 Jb. is the quantity usually specified ; and in order 
to get thorough work all timber should be weighed both be- 
fore and after the i Nominal ing is practised 
to no little extent ; the vacuum is often left on for too short 
a time, or perhaps not put on at all, the wood is consequently 
ereosoted only } in., or an inch in depth from the surface ; and 
should it not be properly seasoned, sap is confined in the in- 
terior and the wood ren most liable to decay. This has 
in fact much the sume effect as painting, smoking, or char- 
ting, none of which should be resorted to until the wood is 
thoroughly seasoned; it is often desirable to leave posts or 
structures exposed to the weather for a year or more 
before Pg | them. Creosoting pine timber with 10 |b. 
per ic foot costs, without including wear and tear of 
plant, about 5jd. per eubie foot; it reduces its transverse 
strength fully one-eighth, but at the same time renders it 
very durable and protects it to a great extent inst the 
white ant and sea-worms; but for what length of time timber 
thus pre will withstand the attacks of the latter, has 
not yet definitely determined. Mr. Stevenson} states 
that at Invergordon and other places the worm eats freely 
t ly creosoted timber ; but at Ostend{ creosoted timber 
was at the end of seven years untouched, whilst that un- 
ecreosoted, but otherwise under — = oy gmt 
stances, was completely forated ‘credo in two 
ears; and many like on might be given. Mr. 
Rendal, in giving evidence before the Leith Harbour Com- 
missioners, limits the life of creosoted timber submerged in 
that to 20 years; if this be so a step im the right direc- 
tion been made, for Mr. Stevenson found that the Lim- 


merged nineteen years; and at Wick Harbour and Salem 
at eh i A a was found to be attacked 
ing sub years. 

Galileo ea aeuena ie tee to investigate the h of 
many later favestigtets, efter om ing ma’ 
matics = Be: -+ 7 lt eats 
compatible with practice. To use "s words, “ for- 
tunately that precision so essential to the philosopher is not 
absolutely necessary to the architect and engineer,” conse- 
quently simple formulm, such as wae '@, may be re- 


sorted to in practice. 
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compression, as well as the distance apart of ther 
centres of gravity are doubled, consequently the moment of 
resistance of the beam is increased four times, and similarly 


> 
FH 


it is well known that the adhesion of the particles 


i 


which can only be determined by pees > je hsaereame 





gineers. 
Vide “ The Design and Construction of Harbours,” 
arvfeaas Wirseneun ¥ 


Student's on the “ Preservation of Timber by Cre 
” read by Mr. J. E. Fisher, 1872. 
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the unknown, Bers oom constant, quantity, the value of | Summary or Timesr Exreriments. Nos. I. to V. 
which can be only by actual experiment. But 
jnts one nen ond timber and | | wt ; 

tling are precisely the same, it 8 that no two con- | ‘Average Break- verage valve 
stants will be equal in value; this accounts, to some extent, | — ing. | Cleat | Number of | : of Cin W= 
for the wesletgead scantlings employed for one and the same | Spgcres or Timpex | Scantling Span, | Beams Tested. par any od. RemaRKs. 
purpose. A short time since a warehouse floor gave way, and | H i / 
the engineers employed on opposite sides of law action | ; 
which ensued had little di ty, by using the extremes of | im in. fte in. | 
constants, in making their calculations suit the wishes of Baltic Memel fir ... ws} 18} 184 10.6 | 2 30.50 2.60 Distributed load. 
their respective clients. The floor was thus shown on good | Quebec yellow pine wt 1 x16 6] «6106 2 30.50 2.03 * pe 
authority to be at the same time both amply strong and too | Baltic fir (average) of 6x18 | 12383 2 9.50 270 apolied ot 
weak ; under these cireumstances the only course to pursue | Pitch pine ... a ow) 6 X98 12 3 2 10.35 2.93 a res of 
was to call in an independent witness, who not being content | American red pine un. 6 ee | 38 8 2 8.00 2.27 Rchionite wen. 
to accept a constant which might at any time be disputed, | Pitch pine ... os ~| 14 x4. 106 | 2 60.00 400 | y' chi 
had a beam from the floor in question tested, deduced a Quebec yellow pine ow 14% ; ws | 2 36.00 240 hinery. 
constant from the result, and gave his evidence accordingly. 
As the quality of timber varies very considerably, even in 
the same cargo, before employing it in work of any itude, | 122 No. 1V. 


one or more average vr should be tested, and a con- | 
stant deduced on which all calculations for the strength of 
the timber may be based. This method is pursued by Mr. 
Lyster, engineer-in-chief to the Mersey Docks and Harbour 
Board ; and as it has been his practice for many years past, 
he is now in possession of some very valuable results, a few 
of which, by his kind permission, are put before you in the | 
Addenda. 

The experiments given have been selected on account of 
their being, so far as the author can learn, the largest scant- 
lings ever tested, The constants of Tredgold, Barlow, and 
others were obtained by testing small pieces of timber, in 
selecting which it has evidently gone against the conscience 
of the investigators to take those cross-grained and contain- 
ing knots; but timber of any size has always more or less of 
these blemishes, consequently their constants give a strength | 
to timber which cannot be attained in actual work. On re- 
ferring to the Addenda it will be found that (Experiment 
No. L) a best selected Memel fir beam 13} in. by 13} in. with 
10 ft. 6 in. clear span a gave way with a distributed 
load of 56 tons, and finally broke down with 61 tons; whilst 
the distributed breaking weight of this beam found by em- 
ploying the constant for Memel given by Tredgold is 114 
tons, and by that of Barlow 120 tons; similar results will be | 
obtained if the remaining experiments be compared with the | 
same or other authorities. | 

Constants deduced from testing large pieces of timber will | 
be found in the Addenda, and it is the author's opinion that | 
these will give results approximating very closely to ordinary 

ractice ; Should this meeting take a similar view there will | 
little difficulty in deducing from them other constants for | 
beams loaded or supported in any way whatever; or even 
for columns which are of such proportions that they give 
way wholly by flexure. 

The deflection of timber which is to be used in a permanent 
structure need hardly be considered, so long as factors of 
safety of eight or ten are adhered to, for up to one-fifth of 
the breaking load it is certainly not excessive. 

In conclusion it may be well to state that the author has 
based his remarks mostly on experience gained whilst study- 
ing under Mr. Lyster; and he hopes will harmonise 
with those of his fellow-students. 


ADDENDA. 

The accuracy of the following results is beyond question ; 
for the experiments were carried out in panasheniee with in- 
struction from the engineer to the Mersey Dock Board under 
the supervision of the resident engineer at Birkenhead. 














is, therefore, ri. 61 tons, which is equivalent to 30.5 tons 


applied at the centre. 
WL 
C= 
ba* 
_ 90.5x20x« 10.5 _ 6405 
13.6 13.6135 2460 
Therefore C=2.60. 
No. II. E 
Experiment with two Quebec yellow pine beams 14 in. 
wide, 15in. deep, and 10 ft. 6in. clear space. Both beams 
were cut from the same log and tested in precisely the same 
manner as No. I. 
The following observations were taken: 








Deflection. 
Load Distri- (“~~~ ——| — 
buted on the | Practically the ew 
Two Beams. same on both 
ons. ) Inches. USE Row Oe ae Oe 
26.6 18 
67.0 / 29 
69.6 i 39 
83.0 ; 66 
102.0 87 First fracture observed. 
122.0 Broke. 





ema from the top end of the log broke down 
bodily. 

The distributed breaking load on each of the beams is, 
therefore, 1 = 61 tons, which is equivalent to 30.5 tons 
applied at the centre. 

“i Cn» 

bd? 

80.5 x 20x 10.5_ 6405 
~~ 14x16 x15 (8150 


Therefore C=2.03. 


No. III. 
Experiment to ascertain the relative strength of Baltic fir, 
pitch pine, and American red pine. Beams 6 in. wide, 12 in. 


The tests by hydraulic machinery were made at the Birken- | deep, and 12ft. 3in. clear bearing. The ends of 


head Chain Test Works belonging to the Dock Board. This | were placed in stirrups, and the 
that it is cheeked by three separate | means of hydraulic machinery. 





machinery is so arrap 
and independent appliances, all of which were accurately 
adjusted. Firstly, by a lever and dial, the lever being | 
actuated by a small metal ram worked direct from the pres- 
sure on the cylinders of the strain being registered on the dial. | 
Secondly, by dead weights lifted by a small ram which is | 
also worked direct from the pressure in the cylinders. And | 
lastly, by dead weighted levers working on knife edge centres | 
up to 100 tons. The machinery was constructed by Sir 
illiam Armstrong and Co. and is fully up to their usual 
standard of workmanship. i 
The constants deduced or given are intended to be em- | 


ployed in the formula waSi* where W =the breaking | 


applied at the centre by 
The following observations were taken : 

















weight at centre in ewts., b=breadth in inches, d=depth in | 
inches, and L=clear span. | 
No. L } 

Experiment with two best selected Memel fir beams 13} in. | 
wide, 13} in. deep, and-10 ft. 6in. clear span. Both beams 
were cut from the same balk and placed 12 ft. apart centre 
to centre, the space between them being bridged with railway 
a upon which pig iron was loaded until the beams | 

roke. 

The following observations were taken: 





2: < Deflection. 

As. 

= ie © 
Zs 5 RemaRxks. 

ty: = 8) Beam cut | Beam Cut 

= ~§ jfrom Butt | from Top. 
tons. in. in. | 
4.2 | 10 12 
596 | 31 .27 
752 | 37 51 
97.8 1.12 1.45 First fracture observed. 
ly | The deflection not taken 
ssi broke Broke ues at yo a 








The distributed breaking load on each of the above beams | 





| Baltic Fir. | Pitch Pine. | Red Pine. 
j —————— —'— 
Load applied | Deflection. | Deflection. | Deflection. 
“at Centre. | iad | 
24 ea re Ee aA | 3s 
| o 6 a " é 4 
\g% da\ae 34 | ae 2% 
tons. in. in. | in. in in, in 
3.0 20 87 | 1! 38] 48 87 
5.0 56 60} 28 61} 70! 61 
7.5 Pree ss ae 
8.0 } o7 iit | 58° oF yo. | 106 
8.5 } Broke) oss | os ay «+» Broke 
10.0 aes ee ee 
10.2 — meh 
10.5 = Broke | Broke 


Baltic Fir.—Average breaking weight applied at centre 
= 8.5+106_ 9.5 tons. C= Wh 
2 ba’ 
Therefore © = °-6X20X19.95_ 2827 _9 79 
6x12x12 364 
Pitch Pine.—Average breaking weight applied at centre 
= 10.2 _= 10.35 tons. 
10.36 x 20 12.25 _ 2536 
6x12x12 864 
American Red Pine.— Average breaking weight applied at 


Therefore C = =2.93. 





centre 


75285 = 8 tons. 


Therefore C = &X20%12-25_ 1980_9 97, 
6x1lzxiz2 Bua 


Experiment with two piteh pine beams cut from the same 





l4in. wide, 15 in. aeep, and 10{t. Gin. clear bearing. 
Tested ‘by hydraulic machinery in the same manner as 
0. 
The following observations were taken: 
| Deflection. 
aes | 
2% a A ac ane Remarks 
44 Beam Cut Beam Cut | 
{from Batt.’ from Top. | 
Tons. | Inches. | Inches. 
10.0 | o2 | 05 
20.0 | 22 27 i 
30.0 | 36 Al | 
40.0 ; 49 61 
600 | 72) 1} 88 
) a ae Broke. | 
60.0 1.14 





Therefore C 


In testing the beam cut from the butt of the 
slacked off at 


, the strain 


was 60 tons, and on account of again 
ut on rather too suddenly the beam broke with on tons, 
but there can be very little doubt but that 60 tons is very 
near the weight of the specimen. 
o-WL 
ba 


_ 60x20 10.6 12,600 


~ 14K 15x15 8150 
=4, 











5} 





small scantlings 
author w 
ed 








No. V. 

Experiment with two Quebee yellow pine beams, cut from 
different loge, 14in. wide, 15 in. Yale 10 ft. 6 in. clear 
spa — by hydraulic machinery in the same manner 
as No. 

The following observations were taken : 

Deflection. 
Ls | 
1 eck REMARKS. 
- Sample Sam: | 
3 No. “ eo 
Tons. | Inches. | Deflection of sample No. 

10.0 14 i 2 not taken. 

20.0 Ad 

30.0 56 | 

34.0 oe Broke. | 

38.3 | Broke. 





98.8 +34_ 36 tons 


_Wwt 
~ pd® 


~ Average breaking weight applied at centre 


_ 86x 20x 10.5_ 7560 


=. 


2 
ul study of many experiments on both 
png pr opens so beep 
is more or t in most " 
the aus wall cdstel entan hicttna emanate tee 


~ 14xlbx1b 8160 
=2.40. 


q 


in ordinary work: Baltic fr when of best bares 


hen second rate 2.3; Canadian yellow pine 2.2; 
pine 2.4; and American red pine 2.3. 





Tux Svez Casat.—In the first ten days of April, 32 ships 
passed through the Suez Canal. In the 
April the transit movement expanded to 48 ships. 


ten days of 


Sream Lavuscars ror Yacurs.—A miniature steam 
14 ft. long by 4 ft. 3 in. beam, has just been built 
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em: wmetnwrwa . manner of ing it, are shown in Fig. 1, A the | the drill is not given sufficient clearance, the will 
, HAND TURNING. —No. 1. ey et me wort ing provi come jammed in the bole, and, binding fast to the til, wil 
By Josnva Rosa, of New York. : centred, we must make these centres true, s0 sepa | arrest its revolving motion, and cause it to twist and 
Tvastse work in the lathe with a tool held or guided by will true up without wiring to have too much metal cut off, leaving the ing end of the drill fast in the hole; ing 
hand, or, as it is commonly termed, hand turning, is at once to this ent. we place the work between | which case, unless one end of the broken piece st 
one of the most delicate and instructive branches of the ma- adjust the back centre so that so that it smn eomumabig a cieal aioe 
chinist’s art, impartiog a knowledge of the nature and quan- the hand is drawn lightly across yee unless it can be jerred loose (as is sometimes the 
tuty of the resistance of metals to being cut, of the qualifies- : incon as he chte toaenan ease) by striking it @ block of iron or the work 
tions of various forms of cutting tools, and of the ust the hand rest so that it will well clear must be heated to a low red and permitted to of itself, 
made in those qualifications cons«quent upon the relative steady the right hand, we hold a | 80 as to soften the point of the drill to allow it to be, by 
position or ap le of the cutting edge of the tool to the work ; another drill, cut or drilled out. 
and this knowledge is to be obtained in no other way than by 
«practice of hand turning. ; 
It is the work of an instant only to vary the relative height FOREIGN AND COLONIAL NOTES. 
and angle of a hand tool to the work, converting it from a Coal in Ohio.—Coal has been discovered at Logan in the 
roughing to a finishing toul or even to « seraper, which State of Ohio. The coal is said to be of excellent q 
ns are difficult and sometimes impracticable, if not and it promises to develop into a vein 4 ft. or 5 ft. in ; 


impossible, of accomplishment with a tool held in a slide rest. 

The experience gained from the use of slide rest tools is 
imparted mainly through the medium of the eyesight, 
whereas in the case of a hand tool the sense of feeling Becomes 
an active agent in imparting, at one and the same time, s 
7 of the nature of the work and the tool ; so much 


80, i , that an excess in any of the requisite qualifications | ‘ 


of « hand tool may be readily perceived from the sense of 
feeling, irrespective of any assistance from the eye; and in 
this fact lies the chief value of the experience gained by leara- 
~—- turn by hand. 
‘or instance, there is no method known to ice whereby 
to ascertain how much power it requires to force a slide rest 
tool into its eut, or to prevent its ripping in; so that a wide 
variation, in the tendency of such a tool to perform its allotted 
duty easily and without an unnecessary expenditure of power, 
may exist without becoming manifest to any save ex- 
perienced workman; whereas the amount of power required 
to keep the cutting edge of a hand tool to its work, to hold it 
steadily, or to prevent it from ripping, is communicated in- 
stantly to the understanding through the medium of the 
sense of feeling. Nor is this all, for even the sense of emell 
becomes a valuable assistant to the hand turner. 
metals, especially wrought iron, steel, and brass, emit 
eut at a high speed) a peculiar smell, which becomes 
with the increase in the speed at which they are cut 
comparative dulness of the edge of the tool employed 
them, more especially when the cutting edge of the 
supplied with oil during the operation of cutting. The 
that this sense of smell becomes more affected during 
operation of hand than during that of slide rest turning is 
because the face of the operator is nearer to the work, and 
because hand turning is performed at a higher rate of cutting 


speed. 

If @ tool for use in a slide rest is too keen for its allotted 
duty, the only result under ordinary circumstances is that it 
will jar or chatter (that is, tremble, and cut numerous in- 
dentations in the work), or that it will lose its cuttting edge 
unnecessarily quickly. But a hand tool possessing this defect 
will in many instances np into the work, because the power, 
required to prevent the strain, placed by the cut upon the 
tool, from forcing the tool deeper into its cut than is i I 
is need ony to be sustained by the hand ; and the tool, getting 
beyond the manipulator’s control, rips into the work, cutting 
& gap or groove in it, and haps forcing it from between 
the centres of the lathe. If on other hand, a tool is of 
such a form that it requires a pressure to keep it to its duty, 
the amount of such pressure, when the tool is held at any 
relative height and angle to the horizontal centre line of the 
work, and the variation in that amount due to the slightest 
alteration of the shape of the tool, are readily appreciated by 
sensitiveness of the hand ; when they would be scarcely if at 
all perceived were the same tool, under like conditions, used 
in a slide rest. 


i 


py 


These considerations, together with the great advantage in | i 


the relative rapidity with which the form and applied posi- 
tion of a hand tool may be varied, render hand turning far 
more instructive to a begi than any other branch of the 
machinist’s art. And since the subject is of equal im 

to apprentices, to teur turners, and to those who have 
learned their trade without having the opportunity to study 
this important branch of it, the subject will be treated in 
detail so as to be available to the merest tyro. 

The first lesson will be to learn to turn a piece of plain 
iron, and the tools necessary for this operation are a bench 
vice, a file, a centre punch, a hammer, a centre om, ognee 
and of course a lathe, with the requisite hand rest driver 
or dog. Having fastened the piece of iron to be turned in 
the vice, with the top face not more than an eighth of an inch 
higher than the jaws of the vice, so as to prevent the iron 
from jarring while it is vo filed, file the end as| nearly 
level and square with the body of the iron as possible. The 
next operation will be to centre-punch it by holding the 
pointed end of the centre-punch as near the centre of the end 
tace of the iron as the eye will direct; and while pressing 





the point of the punch sufficiently firm against the work to : 


F 


prevent the punch from slipping, strike the other of 
punch with a hammer, which will make a conical 
in the end of the work, to receive the lathe centre. 
operation should be performed upoc each end of 
so that it may be turned between the centres of 
It is a common jee to centre one end of 
and to fasten the other end in a chuck, thus i 
chuck serve as a driver and obviating the necessit 
punching more than one end of the work. This 
it is true, save @ little time, but is objectionable 
lowing reasons: Chucks will run quite true w 
new, and indeed for some little time, but they 
get out of true; and as @ result, if the work 
seal the ak tesned dosing the eovend hashing 
part of ing the c i 
eceentric to that turned during the Le & 
ance work requires to be turned, and 
owas itself and irrespective of the part held 
chuck, the latter may be employed ; this subject wil 
ever, be treated le 

The most desirable shape for the centre-punch, and 
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very important, during this operation of 

relax, every few seconds, the eyo ge the work sufficient! 
to permit it to make about a third of a revolution, whic 
= | be done while the other hand is supplying oil to the 
drill. The object and effect of this is to cause the centre 
trill to be true, which otherwise it would not be, espe- 
cially if the work is comparatively heavy, or heavier on one 


In the absence of the ee of a drill chuck and 
es Seer ey made, the best forms being as 
OOWS :— 

Fig. 3 represents the drill chuck with one end, of the drill 


Fic.s 





Tasmanian Iron Ore.—Operations have been i 
at the works of the Tamar atite Iron Company.” Abou 


if 
: 


7. Antipodes.—At the close of 1878 Vietoria 
hed 3870 mie of in operation ; New South W 
6521 miles ; 3059 miles ; australian 


ides; Q 
65 miles ; and New Zealand, 
are 


at Toulon. They are loaded and 
hydraulic power, and a si 
were cast in the Wilworth ies. 


boars Railway of New South Wales.—This line has 
com to Bethurst. An extension to Orange is 


California.— Railroad yoy ns* active in California. _ Pm 
migrants are pouring in, est promises to - 
oe and fae S Sire penn. The Southern Pacilic 
Railroad Company bes now about 400 miles of line in opera- 
tion, and it is expected that 100 miles will be added to the 
main line this year. 

Palleees at the Antipodes.—At the close of 1873, the 
colony of Victoria possessed 458 miles of railway ; New South 
Wales, 401 miles; Queensland, 218 miles; South Australis, 

and New Zealand, 145 miles. Further lines 


following extent: Victoria, 145 miles; New South Wales, 58 
miles; (Queensland, 144 miles; South Australis, 148 miles; 
and New Zealand, 434 miles. 

A French Railway Exhibition —An exhibition will be 
held at Paris in October of articles used in the of 
railways. Prizes will be given for inventions to 
promote the safety and convenience of the travelling public. 

Gas in France.—A return of some interest has appeared 
in illustration of the consumption of in France. It 
seems from this return that, in 1873, every French depart- 
ment possessed gasworks with the exception of the Lozére 
and the Hautes Py:éoées. The aggregate quantity fo 
made in France in 1873 was 315,816,540 eubse metres; thi 
production was obtained from 478 works, oe alto- 
gether 7030 required 
tor the production of this great quantity of gas yielded im the 
shape of auxiliary products 633,771 tons of coke, besides s 
large quantity of gas tar, ammoniacal liquor, and other 
residua. ‘The selling value of the products of the French 

orks last year was 4,611,366/., of which 8,631,262/. was 
ived from gas alone. the t of the Seine con- 
sumed half the gas made in France in 1873. 

A Queensland Lighthouse.—A site has been marked out 

and foundations are being pre ply, cee et ge 


will be built of wood. 

a and — in neat ate been = 
m found at Warora, a about to be o up by # 
Wardha Valley State ihaiderey. The Warora coal-fields will, 
it is affirmed, yield 500 tons of coal daily for op ena To 
the west of Warora are situated the iron-tields of Perpulgacn 

and Lobara. 


Melbourne and Hobson's Bay Railway.—The Melbourne 
and Hobson’s Bay United Kailway Company has declared 





a dividend at the rate of 7 per cent. per annum. The com 
pany has accumulated besides a reserve fund of 20,0001. 
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inventor to perfect his invention, the officers of state who | amendments were necessary. It was clear that if we wished 
PATENTS AND PATENT LAWS, received their fees from the Patent Fund, the manufacturers tn ee eS ee ee 
Tue following is a of the discussion which | 8nd capitalists, the workmen cl a gio taventats ho Cheaes of 6 ge Law. 
followed the of Mr. W. Wise’s paper on “ Pro. | by the surplus revenue of the F and by cheaper| He thought in Mr, Wise’s paper the basis was laid for 
tection for of the Patent Laws,” and better productions ; while the inventor received only a the necessary improvements. 
before the Society for the Promotion of Scientific small portion of these advantages for a limited time. Pro-| The Chairman proposed the thanks of the meeting to Mr. 
at Manchester, on the 3rd of March, Mr. Hugh Mason pre- | perty was created in the same ratio as increased protection | Wise for his paper (which was carried ) and 
siding. was afforded it, and ifa bad Patent Law was enacted in- | after a fow remarks on the paper and he 
Letters from the Earl of Malmesbury, Mr. Webster, Q.C., | Yentors would go to other countries to carry out their im- | called Wise to ‘ 
Mr. Macfie, Mr. Bram Sie Antanie Manly, Bo. 4- . | provements. Mr. wah in cigle se alcihaias well be proud of 
wick Woolley (secretary to the Institution of Naval .| The Chairman that it would be well for some re- | the discussion that has taken on this of the Patent 
tects), and Mr. E. Field were considered; their general | Solution to be p the ‘ ee ee Bae sides have been adduced with 
tenor may be gathered from the reference to them contained . Pankhurst thought that the should receive more | singular . Ifthe contentions of the abolitionists fail 
in Mr. Wies's reply. consideration before a resolution was put. we Cogy rn wal mill conviction to the minds of othere—and I confess my- 
Crestadoro said what was wanted was security SS view of the whole question. He ( self See need of the good pelloy of abolition, or any 
to an inventor on publishing his invention, and it was not ura) was opposed tothe syrtom of Stat rewards, there pe a npr bey: contentions fail, it is clear! 
equitable if, in six months shor ini isional pro- | Was no ee ae ne 6 See from no of for their views have been 
tection he was unable to carry it out, the law should take | due to inventor for his invention, let put that debt and with force and clearness worthy of a better 
ion of it. He also urged that the ist had an | on the same footing as property. The Patent Office should | cause. ee erane its hen clave. seepetnien 
equal right to the invention as the inventor himself, because Se aes capes For Seeeaseevens: BOS mss ete Oats Oot Fameees ce by the abolitionists, | must say a few words reference 
the invention could not be patented except by experiment. | quiry. should be no examination, except that the subject | to what fell from Professor Crestadoro, and from Mr. Blair 
Mr. Blair said that as material alterations in law were | matter was proper for a and that the specification was There was much justice in the remarks of the former, but they 
inevitable, it was desirable to see that a good Act was passed. | & deseri; of the patent. were tinctured with rather too & leaning towards the in- 
He urged the advisability of a proper preliminary examina- r. Frank moved “ this meeting cordially | ventor, to command support on the ground of public 
tion. Very important features also were the want of oppor- approves of the principle of a Patent Law.” The resolution expediency, which, after all, is the real ground upon which 
tunity for opposing after filing the final ification and of was soovaded by Mr. Harrop, and carried usenimously. slone we can expect the Patent Laws to be supported and 
trallilg for savehing a tad gatenh, tha Goamenbageton Mr. Ford Smith moved a series of resolutions s maintained. bab thr mye venta. tre pt marc so 
Se practicable. Bad patents were often used to tyran- | smendments to the Lord Chancellor's Bill, and said it | the granting exclusive privileges limited duration—namely, 
nise over poor persons. The new Bill brought in by the | the Patent Law was abolished it would drive industry from | by nee moins 
Lord Chancellor contained many defects. proposed . 5% use of the and cheaper articles of manufacture. I 
aumber of examiners was altogether inadequate, and he Dr. Hewitt su Mr. F, Smith’s resolutions, and said | say articles of manufacture, because I think those words in 
would very much prefer a system of local registries through- | the nt law was in favour of the capitalist. reality comprehend everything aimed at, whether the in- 
out the menufacturing districts with competent men to con- | to evils att Beem for chemical processes, and arene or © Sey uniinn at penteling s 
duct the examinations. He thought the to curtail | thought some limit should be placed on such patents. known article—there must result, in some way out of 
the duration of a patent would meet with great ition.} Mr. Evan that a committee should be | the invention, some sort of an article of manufacture 
He thought there ought to be « better eystem of try g cases ; | ®ppointed to draw up resolutions for submission to a subse-|—and it is the aim of the Patent Laws to induce the 
experts being substituted for a jury. quent g- i : ‘ attainment of this result in the most economical and 
. Watts did not believe that when a great want was| After some further discussion in which Mr. Macdonald ect manner. Now, if an invention were to continue the 
felt there was only one mind directed to the meeting of that | Blair, Mr. Leigh, Dr. Hewitt, Dr. Pankhurst, Mr. Lascelles, its author for an indefinite , we should, in 
want. They would find numbers of men devoted to it, and | and Mr. Traice took : ty, have a sort of y, neither to the in- 
was it for the universal good that they should sacrificeevery-| Mr. Smith withdrew his resolution, and a committee was | ventor nor to the public. When an inventor fails to 
thing to the man who happened to be first perhaps by 24 Be es ob ke ee er be ae jo a aay Pomerat wy public 
urs? He was al r 0; to the Patent bairman action taken wasa nvention as abandoned 
me eye cng i, Slot cine Gan tel te eae SOE cals effect in | %0 the public. I quite agree with Professor Crestadoro that 


as an alternative, he urged that an inventor simply 

i his invention and, when he liked, apply that its 
value might be assessed by a board of competent persons, 
who should award him what they considered a proper re- 
muneration out of the consolid funds. 

Mr. Frank Spence suggested that, to prevent the tendene 
of the discussion from ing desultory, it would be well 
to take the sense of the meeting in the instance upon 
the question whether a Patent Law is in iteelf desi . 

The Chairman thought it better the discussion should 


Mr. Rolffs called attention ao fhe, pega in the Lord 
Chancellor's Bill that a patentee be compelled to grant 
a license to any applicant. Under the operation of this pro- 
vision he said a patentee might easily be ruined by his own 
invention. A ul rival in the trade might buy a license 
to use a new invention, and then make the new machine so 
_ as to diseredit it in favour of his own less perfect but 

ied and established machine. 

Mr. Evan Leigh said that if the Bill of the Lord Chancellor 
became an Act it would be far worse in many than 
the present law. Frivolous patents injured nobody but the 
inventor, who simply lost his money end made a fool of him- 
self. No manufacturer was obliged to use a patent, and he 
had found it very difficult indeed to induce them to take 
new machines up when it had been tly to their interest 
todo so. He endorsed Mr. Rolffs’ objection to the proposal 
to grant a license under compulsion. What they chiefly 
wanted was a special judicial arrangement for the trial of 
patent causes, and the establishment of a jury of experts to 
atin such cases. He thought there should be provisional 
specifications, and that they should not be published; also 
that patents should rather be granted for twenty-one P be 
than reduced in any ease to seven. Ample opportunity should 
be allowed for ding ifications 

Mr. W. H. Wood argued that the inventors of useful ma- 
chines should not be allowed a monopoly for years of a happy 
idea, in which perhaps oe had only anticipated some one 
else equally ingenious and laborious by a few days, but that 
successful inventors should be rewarded by Government. He 
suggested that there were higher motives to incite men to do 
good by invention than the mere advantage of pecuniary 





gain. 

At the adj meeting on March 16th Mr. William 
Mather, of Salford, presiding, Mr. W. Lloyd Wise read a 
se from Mr. John Murray, who rage the abolition of 

ters patent as being mere grants . 
posed to substitute : cptien at certificates Laccuiien, 
whereby all inventions would become the of the 
Crown in trust for the nation, and the proceeds of the inven- 
tion would be divided between the inventor and the national 
revenue. 

Mr. Murray's scheme further provides for the extension 
of the duration of a patent to thirty years, and a special de- 
partment to carry out its provisions. 

Captain Selwyn, R.N. pg ery of the Inventors’ 
Institute) said every act of our lives was facilitated by in- 
ventions. He advocated a new law which would give cheaper 


codentiasion with the United ot cadieams He en any 
avour of a per system of imi examination. 
Captain Selw ap ae to the Sela process, and showed 
that the senatbing benefit to the public at — = twenty 
times that of the benefit to the patentee. ihe Macintosh 
patent had been t gain to the public, but stood upon 
very slight grounis. He said the ing benefita of the 
Patent Laws were received by the persons employed by the 



















preventing anything taking place that would interfere with 
Pegeeed fe lolasiest ond 2a bo believed tho BM eoukd at 
pass the House of Commons. 

A general meeting of members was held on the 23rd of 
March to receive the report of the above committee as follows : 

“The Committee have considered the Bill introduced by the 
Lord Chancellor for the Amendment of the Law of Patents 
pea be wine ¢ ay sed wel oe deere oe othe’ 9 


thorough! 
f. Bisle’s abvien, thet as monedtal alterations in the Patent 
Laws are inevi sooughy ss the paich bok, chiten ie chats’ 


visions the following utions point to necessary amend- | it would be highly inexpedient to afford too much 

Sean for attacking a patent with a view to its revocation, as 
~ 2, Feb te evpetiint iat the cabting Setnstton bo Oe eee in trade to 
tween the provisional an specifications should be main- | combine Sg, harassing paten- 
tained. tees of their rights, “wok hp angen for ome ar Ly 
“2, That the proposed examination should be confined to | *#me apparent, so that patentees might be compelled to 
the fo points, viz. : ok tore event of 
(a) the invention is a proper subject for a eng Arteta dee ve to suffer the consequences. 

tent within the Statute of ; This A em eo hardship in many cases, and 
(6) Whether the i ions are sufficient. means of public benefit. The use of patents, wholly bad, 


(c) Whether the invention appears to objection, 
on the ground of want of novelty, as far ae can 
be ascertained from former specifications, and 
other documents and publications in the Patent 
Office. 

“3. That the examination shall be conducted by an ade- 


uate staff of competent officials attached to the Patent Office, | © any manufacturing interest. On the other hand, however 
od the result shall be reduced to the form of a report; such | slight it might be, ite being essential, or much needed, would 
report shall not, though adverse, constitute a veto upon the | prove its importance. As respects the number of examiners, 
grant of a patent. and other points, I may say, that shortly after our meeting 
“4. That the applicant shall have the fullest opportunity | of the 8rd of March the Lord Chancellor received a deputation 
of attending before the examiners and the law officers re-| Of London patent agents, who made strong 
spectively, together with ample power of amendment in re- |‘ his lordship regarding the inadequacy of the proposed 
spect of the specifications and otherwise. staff of examiners, the objections to the proposed appoint- 
“5. That no patent shall be revoked upon the ground | ment of referees, the desirability of empowering examiners 
merely of non-user. to hear parties prior to their report, and of a hear- 


“6. That the charges im upon the tee, in respect 
of the grant of a patent a ed. be collected 
mainly in the form of annual payments. 

“7. That having regard to the effect and cost of presenting 
copies of specifications and other documents to foreign 
governments, efforts should be made to secure reciprocity, and 
that there should be no publication of abandoned provisional 


specifications. é : 

“8. That,ifany system of compulsory licenses be established, 
provision Gaull bs made that the terms on which licenses 
should be granted, could be ascertained in a simple and 
economical way.” 

Np engeran wate od 

“ That ort now adopted 
mentation thal the Council be requested to advertise the 
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Dr. Pankhurst. : 

Mr. Halliday said his idea was that a patentee should deposit 
in the first instance a com and model, the 
expense of the first specification to be reduced and the in- 
ventor compelled to take out a fresh patent for every im 


provement. 
Mr. Weel ons tot penton Oe 
th 5 the semashe speaker impracticable; 
ped was necessary, and at least six months 


EE 
il ul 
Peele 
ate ie 
EE 
heist 
HERI 
iWEiuen 


Dr. Pankhurst thought they had already at previous meet- 
ings decided that the of a Patent Law was a good 
one; the existirg law was substantially a right one, though 
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‘to the others. Now, as I stated in my paper, it is owing to 

















winning horse, other men having spent much time, money. 
and labour, which, by the priority of the one becomes a loss 


the incentive afforded by the Patent Laws that so many 
minds are directed to effecting improvements, and improve- 
use, which in itself imperatively demands that there should 
be a powerful incentive. The man who first comes forward with 
a view to getting his invention is the one who most 


ic unless they be brought into | pecuniary 
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benefits the public, the object to secare the rapid ad. | if those who talk of relying upon 

vancement Vindeasia artebe the venthioaemticiiien pare a list of the great inventions have been developed 
of every improvement. Let me illustrate my weaning by a | and pepe ghee ye hk dry: eisheg 
reference to In 1858, Mr. Giffard, of Paris, obtained «| ward. One of the most prominent and i ve- 
patent here for his well. known invention for the application | ments of modern times has been the recent int of 
and use to and in the feeding or supplying steam g torsor | circular endless printing. This introduction has taken 
other boilers with water or other liquids, and the raisiag of | place under the influence of the Patent Laws. | 





fluids generally, by a jet or jets of steam, the impulsive force of 
which was made to raise ph ry bre the fluid sexaiect Speak- 
is of this invention before the Select Committee in 1871, Sir 
illiam Armstrong said he thought it a very remarkable 
invention, that there was great individuality about it, ond | 
that the same amount of individuality would be found to 
attach to very few inventions. If we had « patent system at 
all he thought it a case that would certainly merit a patent. 
but he believed we should have had it in any case, that is, 


| practical man, thoroughly pang pon Pend os each 


| worked out, and actually constructed « perfect circular 


what will the abolitionists say when I tell them, as 
do, that a friend of mine, no illusionist, but 


tions, and who has, in his time, 
men as Feraday, and others of equal eminence, invented, 


endless printing machine, with the means for —— 

the circul»r stereotypes, no less than forty years ago? 

why was the introdestion of this great improvement not ac- 
ate 





even without the stimulus of a patent. Hence it is a notab!l 
fact that notwithstanding the acknowledged value and im- 
portance of the invention, its introduction and practical 
adoption did not take place until, by the granting of a patent 
to Mr. Giffard, it became worth his while to demonstrate the 
practicability of the thing, and worth the while of influential 
manufacturers to take up and commercially work theinvention, 
because we find on reference to Ewbank’s “ Hydraulics and | 
Mechanics,” published in1856, records of a number of experi- | 
ments matured and repeatedly performed in 1855, under the 
conviction that the experimenters were then the first to | 
apply currents of steam for the purpose of raising water, &e. 
It is stated that the experimenters were exceedingly surprised | 
to learn that something of the kind bad been previously 
done, or proposed to be done, in France, and as they had 
made preparations to secure the invention by patents, their 
experiments were discontinued with a view to ascertain the 
particulars of the French plan, that it might be known 
whether they were traveliing on beaten ground or not, but, 
to the time of writing, they had not obtained any specific | 
description of the French plan. Now, 1 beg of you to| 
ially note this fact, that use there appeared room to 
doubt the possibility of obtaining valid patents, these impor- 
tant experiments were abandoned, and thus the practical in- 
troduction of a most valuable invention was delayed for no less 
a period than some twenty-three years. Notwithstanding 
Sie William Armstrong's view of the peculiar individuality 
of the Giffard injector, it bas often been asserted that the 
deseription contained in Ewbank fully anticipated the invon- 
tion. This shows how very important it is that no t 
should be refused, however slight may appear the difference 
between the invention claimed and apis that may have 
ll perce 4 published, for the extent to which the 
Giffard injector has been adopted leaves no room for doubt 
as to the great ical value of the invention, whilst the 
fact that notwi g the previously published experi- 
ments, matured twenty-three years before, the public derived 
no benefit until, stimulated by the Patent Laws, Mr. Giffard 
and those connected with him forced the thing upon public 
attention, affords unanswerable evidence of the utter fallacy 








| invention toa printer in whom he could place sufficient con- 


| towards the realisation of which very many p 


d? I will tell you. My friend submitted his 


fidence, with a view to arranging for its adopti but, as 
often happens, the enormous value of the ion” was not 
realised by the party to whom it was submitted. It was too 
greatly in advance of the times, and as the cost of pateuting 
was beyond my (riend’s reach, he saw no alternative but to 
abandon the matter. Hence an invention that might have 
been productive of incalculable public benefit, one, moreover, 
‘eal tind 
were being directed, lay dormant, not for twenty-four hours 
merely, but for more than thirty years.and it was left for 
independent inventors, having the means to patent, and 
carry it out, to effect the practical introduction of circular 
endless printing. The latest production I know of, as having 
emanated from Mr. Macfie, is « pamphlet entitled “The 
Patent Question in 1876,” in which that gentleman says Mr. 
Stuart Mill wrote: “Or the State must put a value on the 
service rendered by the inventor and make him a pecuniary 
rewarl.” ‘A reason why he objects to rewards,” adds Mr. 
Macfie, “‘ is the power it would vest in the State of deciding.” 
I have before now taken exception to the manner in which 
Mr. Macfie has apparently raked up all that has ever been 
said or written hostilely to the Patent Laws, or capable of 
bearing that construction, without in each case stating what 
the author may have said on the other side of the question. 
These foam old adage, thet one who shall be sama can 
quote even the Bible to his own ends. In saying this, I do 
not wish to be in any way disrespectful to Mr. Macfie, but I 
do say, he has certainly extracted from the writings of Mr. 


Mill just so much of that great philosopher's opini as, | be 
phold Mr. ‘se Vi 


taken by itself, may seem to u Views ; 
whereas, in reality, the words quoted were used by their 


author in demonstrating the fallacy of the arguments against | it 


s' 
tents. Oa reference to Mill’s “Principles of Politica! 
economy,” Book V.. Chapter X., Section 4, it will be found 

that he said, “ The d tion of polies ought not to 
extend to patents, by which the originator of an improved 
process is allowed to eojoy, for a limited period, the exclusive 
privilege of using hisowa improvement. This is not makiug 








of the contention that inventions would be introduced at | 
least as soon, if not sooner, without the incentive of a patent | 
law. Ina case like that of Mr. Bessemer's invention, even 
supposing the entire specification to be published and the | 
invention thus thrown open, it would still be a positive ad- 
vantage to the public to grant a patent to some enterprising 
person, because no such invention would ever be taken up, 
practically demonstrated, and commercially introduced by 
eny one person or association of persons without some 
assured prospect of special and proportionate reward. 
In the prize essay of the District Union of German 
Engineers at Cologne, on the protection of inventions, 
it i# pointed out that the greatest inventions most 
pregnant of consequences for our civilisation, such as the 
steam-boat, the locomotive, railroads, telegraphy, photo- 
graphy, typoerephy: proceeded in their origin from insignifi- 
cant, almost ulous beginnings; that it is the many 
smal! “improvements” that have first given to those inven- 
tions their civilising significance, and that without those im- 
provements, they would be ridiculed to this day as idle and 
ignorant endeavours, like submarine and aérial navigation, 
or the sun machine. Adverting, by way of illustration, to 
the electric telegraph, it says, “ We Germans are driven to 
the painful ession that we, with our great invention, 
would never have advanced beyond Goettingen, if Wheat- 
stone, Morse, and Hughes bad not come to the rescue with 
their smal] improvements.” I think what has been already 
said, with reference to the injector, Ee 
would be to expect that regi i a ificati 

the making every idea lie at once, 

body to use it, would poo + 

of the industrial arts, or benefit to the publie. Theold adage 
applies here that “ What is everybody's business is nobody's 
business.” Without the protection of a patent, there would 
be no inducement to the capitalist to ; te that i 
demonstration of improvements, without which it is idle to 
expect they would be adopted, so that, as a rule, no jury of 
experts could assess their value. As one of many instances 
of the utter inability of even the most qualified practical 
authorities to —— the merits of really great inventions, 
I may mention the well-known case of the locking system of 





- A - 
country for the paltry sum of 100/., but that offer was refused. 
pounds 


| the inventor, in order to compensate and reward him for the 


and | he confi 





Another eminent firm subsequently paid thousands of 
for the eee tea ye not only did they derive great 
benefit t ven, bed they spascover did inenioulable sarvice 


the dity dear for his benefit, but merely aay 
a part of the increased cheapness which the public owe to 


service. That he ought to be both compensated and re- 
warded for it, will not be denied, and also that if all were 
at once allowed to avail themselves of his ingenuity, 
without having shared the labours or the expenses 
which he had to incur in bring his idea into a prac- 
tical shape, on ong expenses — labours 2 X. 
undergone by no , except opulent and very publie spiri 
, or the Sina cee value on the service rendered 
y an inventor, and make him a pecuniary grant. This has 
been done in some instances, and may be done without in- 
convenience in cases of very conspicuous public benefit, but 
im general an exclusive privilege of temporary duration is 
panes because it leaves nothing to any one’s discretion ; 
us? the reward conferred by it depends upon the inyen- 
tion bei pod pgpee, sod the | gape ys = the 
ter reward; and use it is pai ev : 
- to whom the service is rendered, the cansitenem off the 
commodity. So decisive indeed are those considerations that 
if the system of patents were abandoned for that of rewards 
by the State, the best shape which these could assume would 
be that of a small temporary tax, imposed for the inventor's 
benefit, on all persons making use of the invention. To 
this, however, or to any other system which would vest in the 
State the power of deciding whether an inventor should de- 
rive any pecuniary advantage from the ie benefit which 
fers, jections are evi y and more 
fundamental than the strongest which can posably be urged 
ee a. It is 'y admitted that present 
ws need improvement; but in this case as 
well as in the closely analogous one of copywright it would 
be a gross immorality in the law to set everybody free to use 
& person’s work without his consent and without giving him 
an equivalent. I have seen with real alarm Bons we 
attempts, in quarters carrying some authority, to 
pd gn of patente eget attempts w. if pee. 


7 
still more than at present, the needy retainers and dependents 








and most , that, taking of ordinary 


igence, og man up —lam 
now of such as have never invented or patented, or 
oe aioe Care nent unas ol : majority treat 
t 
Sholiston of ion for inventions as a proposal “4 


from a common-sense view of justice and 

couhes saieenrte’ tictier aoe elas Indeed a 
ost patents so stron wi as oppo 

would have us to believes it is hardly conceivable that, in 

compiling a bit of'a book like the one [ have referred to; Mr. 

Macfie, who has devoted so many years to raking up every. 

thing that could be found in fayour of abolition, may, 


whieb, 
» Can. 
feeling 
Rents 


therefore, be assumed to have it all at his ends, would 
have been reduced to garbling the writings of eminent philo. 
sophers, and to making assertions—t no doubt inad- 
vertently—whbich not support. . Macfie telis us 


asa notable fact—and he says it to the “ honour” of The 
Times—that the Walter press was not patented. Please 
note that in order to strengthen his point he has had the 


press was the invention, not of Mr. Walter, by whose enter- 
ral og aren it was brought out, but of Mr. J.C. 
, the manager, and Mr. Calverley, the chief en. 
gineer of The Times printing establishment, who have 
taken out the following patents, namely: No. 1661, 
July 4, 1863; No. , dated December 6, 1866; No. 
8470, dated November 14, 1868; No. 1644, dated June 
22, 1871; and No. 3537, dated November 25, 1872, whilst 
a running application for letters patent, No. 611, dated 
February 19 of the present year, is also in their names. 
I am aware that authorities who carry far greater weight 
than Mr. Macfie, have expressed their doubts as to the good 
ar of the Patent Laws, but the grounds upon which they 
ON on pete ny: imran eed Mr. Macfie, 
whom I have selected as having been the most i 
though not necessarily the most logical, of agitators for 
abolition. If those who agitate in this direction are to be 
regarded as being so disinterested as some have professed—if 
they are really unaffected by the operation of the Patent 
Laws—is it unnatural to infer that they may reasonably be 
considered as mere outside meddiers in a matter which it 
would probably be better to leave in the hands of those who, 
being interested one way or the other, really know something 
practical about it? Those who recommend the substitution 
of State rewards for patent rights are very fond of citing 
Crompton’s invention of the spinning mule in support of their 


E 


theory that inventions would be developed without the 
stimulus of a patent law, but are very careful not to add 
the fact that the grant made by Parliament to Crom for 


this valuable invention—and that at a late period of his life 
—was the utterly inadequate sum of 5000/. It will assurediy 
conceded that this was a very paltry reward considering 
the time that had been devoted to the development of the io- 
vention and the great benefits derived by the country from 
Although I t galarge much on this branch of 

the discussion, I for granted that no more is needed 
Se es ee ee ee of 
the utter fallacy of the aboli argunients, fore I 
will proceed at once to other points, premising, however, that 
in dealing with the remarks of the various speakers and 
correspondents in their order, I shall have occasion agaio to 
advert slightly to the question of abolition. I have all along 
foreseen in ion with is for compulsory licenses 
the objections s0 clearly pointed out by Mr. Rolffs, and I hope 
that branch of the subject, as well as others, will be carefully 
considered and actively dealt with, so that the members of 
the Lower House may be induced to cut out the objectionable 
features from the Patents for Inventions Bill before it be- 
comes law. Otherwise, as Mr. Evan Leigh observed, matters 
will in many respects become far worse than at present. Sir 
Antonio Brady very clearly and justly points out that the 
ery for the abolition of the Patent Laws, or what is equiva- 
lent, for putting inventors under additional legal disabilities, 
arises mainly, neither from the public nor from the producers 
as a body, nor from the customers as a class, but from certain 





interested persons who ge to pay the inventor any share of 
their own profits, though they are quite willing that pret} 
receiv : a reward from the State. It is indeed a singular fact, 


that although the main cry against the !’atent Laws is, that 
they embarrass manufacturing interests, the very men who, 
were these assertions well founded, would be benefited by 
the abolition of patents, are, as a body, the last to come 
forward in support of the abolitionists’ theory. I think it 
will be found that those few manufacturers who have taken 
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FITTINGS FOR LINE SHAFTS. 
By J. Ricuarps. 

Since the time when the late Sir William Fair- 
bairn began his improvements in the manner of 
constructing and arranging line shafts for factories, 
there has been a constant succession of modifica- 
tions and changes of what thay be termed line shaft 
fittings, especially of bearings and couplings. 

These changes and improvements for reasons 
which are perhaps not generally understood, have 
been mainly confined to America, where line shaft- 
ing has been the subject of endless experiments, and 
no little research, which should command the atten- 
tion of engineers in all countries, 

Many of the plans which have been produced 
for line shaft fittings, will not bear the test of 
scientific criticism, especially in respect to strains, 
and some of the couplings and hangers, as they are 
called, are but a repetition of ideas not new in 
Europe, but upon the whole it must be fairly con- 
ceded that in going over the subject of couplings 
and other line shaft fittings we can do no better 
than to employ examples of American practice, as 
denoting the progress of the art down to the present 
tume. 

There is this marked difference to be noted 
between European and American practice in refer- 
ence to line shafts; in Europe, such shafts are in 
mills for the most part, and whenever practicable 
put beneath floors and on earth foundations, while 
in America shafts are, whenever possible, suspended 
to ceilings, and placed over the machines to be 
driven. 

This difference in practice has led to a correspond- 
ing difference in the kind of fittings employed, and 
as the question of ‘*‘overhead” or “underfloor” shafts 


is one which arises in the arrangement of nearly all 
factories, and consequently one of extensive in- 
terest, it is thought that some remarks upon the 
general conditions, which recommend one or the 


other of these two plans, will not be out of place. 

As a general proposition line shafts placed beneath 
machine floors, and upon earth foundations, form an 
arrangement favourable to engineers who construct 
and furnish shafts, but in many eases unfavourable 
to those who own and operate factories. 

The expense of pits, which is always considerable, 
and sometimes very great, is generally a matter of 
no concern to engineers who furnish shafts, but the 
difference between a line shaft, which will operate 
well on earth foundations, and one which will ope- 
rate well when suspended to a ceiling, is a matter of 
considerable importance to these engineers. 

A line shaft adapted for earth supports and mounted 
on masonry, can “9 and generally is, made from one- 
third heavier to twice as heavy as a shaft for the 
same duty should be if suspended from a ceiling. 
The fittings may be of the cheapest construction, 
the bearings rigid and massive, pulleys heavy and 
unbalanced, and the couplings such as to withstand 
torsional strain only. The cost of erecting on earth 
foundations is also much less, and the shafts being 
in most cases hid from view, may run out of truth 
without rouch interfering with their functions. 
All these conditions favour the sale of underfloor 
shafts, and their price generally being fixed by 
weight, it is reasonable to suppose that any change 
in existing practice must come from those who pur- 
chase rather than those who construct line shafting. 

On the contrary, line shafts adapted for suspension 
to ceilings, and over the machinery they are to drive, 
require to be of a minimum weight; the bearings 
should be pivoted, and so arranged that the shaft 
may be readily adjusted up or down to suit the 
settling of floors, or of pillars on which floors are 
supported. Couplings on suspended shafts have not 
only to transmit the torsional strain of the work 
performed, but must be secure enough to withstand 
the bending strains from a shaft being more or less 
out of line. The shafts being one of the first objects 
seen in entering a factory, they must run true and 
without noise; and pulleys must be turned true, 
and balanced. 

Shafts constructed to fill these conditions last 
named, while they may not cost any more for a 
given duty than heavier shafts adapted for pits, 
must be more carefully fitted. Shafts adapted for 
suspending to ceilings cannot be produced so as to 
class with what is termed *‘ pound work,” and en- 
gineers who have attempted to reduce the weight of 
hne shafts and fittings, have generally had to con- 
tend with rival estimates, in cases where the dif- 
ference could not be fairly explained to those who 
purchase. 


Two other things in connexion with the arrange- 








ment of “overhead” and “underfloor” shafts, 
may be noticed ; danger from fire, and floor space. 

In regard to the first, especially in factories where 
fibrous material or wooden wares are manufactured, 
there is no manager of experience who will not admit 
that a concealed pit t causes more anxiety and 
calls for more circumspection than a whole factory 
besides, Belts passing down through a floor carry 
with them, by the air currents induced, much of the 
light dust arising from machines, and generally, we 
may say unavoidably, shavings or other dcdris, so 
that shaft pits become in effect tinder boxes. A 
piece of iron, a stone, sometimes even a nail, coming 
in contact with an iron pulley running at great speed, 
will cause a shower of sparks to be discharged, and 
in an instant all isin flames. The air currents caused 
by the motion of pulleys and belts in a confined room, 
carry the flames into all parts of a pit in a moment, 
and the result is often the destruction of a factory. 

In America the dread of underfloor or concealed 
shafts, has no doubt been one of the main reasons 
for the persistent efforts to adapt line shafts for 
suspension to ceilings. 

In respect to floor space, it is perhaps useless to 
say that belts coming non from overhead shafts to 
machines consume the least possible amount of useful 
room; besides, the arrangement of most factory 
machines, especially machine tools for iron, renders 
overhead counter-shafts indispensable, 

Holes cut through floors to accommodate belts, 
with the safety cases which must surround them, 
consume valuable room, and in winter, especially in 
cold climates, the expense of warming a factory is 
often doubled by a large number of belts passing 
through floors ; in such cases, the shaft pit or a lower 
story has to be warmed as well as the machine floor, 
and air currents sweep around operators who attend 
machines in such a way as to render it impossible to 
keep warm; on the contrary, belts carried down from 
overhead shafts, tend to circulate the warmer air 
collected at the ceiling. 

There are, no doubt, in many cases, especially 
where heavy shafts are employed, sufficient reasons 
for mounting line shafts on earth foundations, but 
such reasons are too well understood to require dis- 
cussion. What has been explained thus far is pre- 
liminary to some notice of couplings for line shafts, 
and perhaps in a future article of bearings for such 
shafts. 

In treating on the subject, it is perhaps useless to 
go back so far as a time when the coupled ends of 
shafts were enlarged, and when it was thought im- 
portant that the coupled ends should represent a 
strength equal to, or greater than any other part 
of the shaft. Experience has shown that conditions 
other than a capacity for torsional resistance should 
govern the size of line shafts and coupled joints. 
‘The engineer who after careful calculation had 
reached a theoretical factor of safety for a line 
shaft, and then instructed his draughtsman to 
‘‘quadruple it,” was but following what necage ce 
practice demands. Solid sleeves, to embrace bo 
ends, and flange couplings with clutch faces, have 
long been abandoned by American engineers, and they 
were succeeded by plain flange couplings, as shown 
in Fig. 1; the two Salven being joined in some cases 
by taper bolts, as 





NA Fig. 1. drawn, in other 
‘ey: cases by fitted pa- 
rallel bolts, and not 





unfrequently * by 
loose bolts, de- 


ment on a dowel 





the shafts project- 
ing ashort distance 
into the second 
coupling, as shown 
at a, 

Such couplings were objectionable because of the 
danger arising from the 

nuts, also because the projecting end or dowel a 
was difficult to withdraw in disconnecting shafts, 
and required that a shaft be moved endwise to the 
extent to which it lapped over the joint between 
the flanges. 

This last objection, which may for some reasons 
seem a trivial one, is nevertheless often a cause of 
much inconvenience. If a long shaft is to be dis- 
connected in the centre it not unfrequently maeee 
that in order to move either part } in. wise, 
several pulleys, wheels, or collars must be loosed ; 
the couplings if placed against the bearings, as was 
often the case, rendered such movement impossible. 
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a M4 
: ; by a slight inter- 
locking, as shown at ¢, in most cases not exceeding 
fin. in depth, so that in disconnecting, it rarely 

ppened that by straining a shaft, its supports 

would not yield enough to allow a section to be 
taken out, 

The coupling flanges were usually keyed on flush, 
as a dowel formed by the shafts of gin. in length 
would have been of but little use, besides from the 
increased bearing surface gained by interlocking at 
the periphery of the flanges, the shaft dowel was 
not required. ‘This form of flange couplings is per- 
haps as good as any which ean be devised, and may 
be said to represent the most common practice in 
America at this time with engineers who employ 
what are called solid couplings, 

In the course of time it became evident that, 
however safely solid or flange couplings would hold 
shafts, that there were important conditions wanting. 
Factories growing up from small innings as is 
common in America, there was a necessity for often 
changing shafts and machines; pulleys to be 
moved, new sections of shafts had to be added, and it 
was impossible to drive off or refit couplings each time 
a pulley was to be put on, or a shaft changed from 
one place to another. Split or half pulleys were 
clumsy, heavy, expensive, and regarded as a device 
to meet the difficulties of removing couplings and 
swinging the shafts on their bearings so as to put 
pulleys on. 

Each coupling had to be fitted to the shafts 
by draw filing, and as the couplings had to be taken 
off in such cases as have been alluded to, a forced 
fit could not be made, and the only way of keeping 
the couplings on was to key them with taper keys, 
or wedges properly speaking, driven with great 
force. Such wedge keys, no matter how perfect the 
couplings were fitted, strained them out of truth so 
that the shafts required to be put in a lathe and 
the faces of the couplings be again “ trued up” after 
keying on, When a coupling was driven off and 
again = on it seldom ran true, while by driving 
off and on a few times the fit was destroyed. 

The operation of “ facing off” of course consti- 
tuted the couplings what may be called an integral 
partof the shafts, that is, the couplings bclouged 
only where fitted, and as each coupling had 
also its fitted mate because of the dowel joint and 
bolts, a line shaft, no matter how long, became a 
kind of special machine, whose parts were all fitted 
and matched together, each piece being numbered, 
arranged, and in no way interchangeable. 

Such conditions from the force of experience, 
rather than by any inductive reasoning, led to what 
will be termed “‘ compressive couplings,” or rather 
it prepared a market for such couplings when en- 
ineers produced them. 

It is but fair in this connexion to allude to the 


and introduction in America Sellers and 
Co., this firm were the first to introduce a of 

terchangeable for line shafts fittings. 
This system may be said to rest compressive 
couplings, which forms the base of the whole, and 


has changed line shaft manufacture to its present 
state in America. 
(To be continued.) 
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extends over 600 or 800 acres. It will be necessary to con- 
struct a branch railway to the company’s property and also 
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to provide coal trucks. 
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EGLI’S BELT CUTTER. 
(For Description, see following Page.) 
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FRENCH HEAVY GUNS. 

As in Sweden, cast iron has been hitherto adopted 
as the principal material for the construction of 
heavy guns in France, and the French naval and 
coast guns are produced at the foundries of Ruelle 
and Nevers. The former of these, which is situated 
in La Charente, has been employed for over a 
century in the fabrication of guns. It was in 1750 
that the Marquis of Montalembert established the 
foundry on the site of a paper mill. The locality 
was a favourable one on account of the abundant 
supply of high-class iron found in the neighbour- 
hood, and of the charcoal, which was then unlimited 
in quantity. In 1776 it became Government pro- 
perty, and it has since been gradually enlarged to 
meet the late increasing requirements. 

The Nevers foundry is much more modern, having 
been established about 1830. It is an extensive 
well-arranged works, and has a large capacity for 
production, as will be seen by the statement of one 
year’s work : 


60 guns 5.6 in. calibre 
66 = ss ove 7.5 
130 yy on eee tee 94 ” 
= ies ods ese 10.6 » 
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The above and following particulars are gathered 
from an interesting report made by Lieutenant- 
Colonel Reilly, C.B., in 1873; and since that time 
we believe but few, if any, changes have been made 
in the details of construction which we illustrate 
on the opposite page. 

At Ruelle, new plant was laid down during the 
Crimean War for the purpose of producing rifled 
guns, but the occasion for their use passed before 
they were completed, and the manufacture was 
stopped. The French in this respect set the ex- 
— to the United States’ artillerists, who followed 
it during the American War, with very poor results 
however. At Ruelle the first e iment made was 
to bore out a 8.6in, gun to 11.8 in. and rifle it with 
two grooves. 

But the question of rifled cast-iron ordnance was 
not followed up, and some few years after, the first 


attempted trials were made which led to the con-| 


struction of cast-iron breechloaders for naval pur- 
poses. Naturally the weak points of such ordnance 
soon became practically developed, and, in 1860, 
eflorts were made to strengthen the breech with 
steel hoops. But these proved also unsuccessful. 
It was shortly afterwards that the rapid in 
the design and construction of ships was 


taking place, and the French gy them- 


telyes unable to withstand the 








heavier projectiles required to pierce plates which 
were being Gousandie tnceeatiell te ro. Ac- 
cordingly a new form was ado for the 6.3 in., 
7.5in., 9.4in., and 10.6 in. cali which were all 
of them enclosed as far as the trunnions with steel 
hoops, and alterations were made in the nature of 
rifling. ‘The smallest of these calibres showed con- 
siderable powers of resistance, the 6.3 in. gun having 
fired 1000 rounds with 19.8 lb. of powder and a pro- 
jectile weighing 99lb.; but apparently but little 
reliance could be placed in the system for the larger 
calibres. It was, therefore, abandoned, and until 
1870 little was done in the way of improvement. 
In that year the Minister of Marine es of the 
form now adopted, and which we illustrate. The 
war, however, intervened, and there having been 
then slight employment for heavy guns, the whole 
strength of the foundry at Ruelle was devoted to 
the fabrication of bronze field guns. 











pi 
3 ft. head being allowed for, at the breech. Two 
small pits A and B are made on each side of the pit, 





and from these, channels a 4, ¢ d lead into the mould. 
In casting, the former of these is ned, and 
the metal is allowed to flow in, until the level of the 
channel ¢ d is almost reached. This is then opened, 
the supply having been discontinued from A, and 
the casting is completed. The head is then 
covered up with charcoal, and the whole is left in 
the pit for 48 hours, when it is taken out and the 
core removed, The operations of turning and boring 
follow, and subsequently the body is annealed in a 
brick cylinder heated with eet toa temperature 
of 540 deg. Fahr., the steel tube is then serewed in, 
and the whole is allowed to cool. The outside rings 
are afterwards shrunk on, the first of these having 
the trunnions formed on it. The rifling completes the 
gun, and it may be mentioned here, that the number 
of grooves composing it co nds to the number 
of centimetres of the bore, if that number is even ; 
if it be odd, the number of grooves is one in 
excess. 

Theaccompanying sketch shows the form of breech 





block, and in the 
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spaces also left, with aco ding screw thread, | to subject bridges, roofs, and general to but one- | when the apparatus ig used it is pressed against the true 
into which the block fits. e block is hinged to | sixth of the loads that are supposed to D pr pervs xf pad dew > ke Ch pT 
the side of the breech, and can be drawn out or| West els i ae ianee sfty al, in tear that | eae salts be reaeact told eae tenes 

ae one-third of a turn closing the | structures may be too weak, they are overloaded with sostlx }1¢ will be seen that attached to the bar, and tarning on « 
reech. The vent is 2 eee getets; 75 cage SS ee ee mn, | Pin is a small lever, the lower end of which carries a spindle 
gas check consists of two copper rings, one in the | floors give way, and machinery is ly ou which terns fredy 8 ues of Gata dnen 


face of the block and the other in the breech, and 
which come in close contact with each other. This 
arrangement is in all respects inferior to the Broad- 
well system. 

Figs. 4 to 9 show the forms and dimension of the 


various shells in the service for the different calibres. | chemical constitution of the ma 


In the following Tables some of the leading par- 
ticulars connected with these guns are given. ‘lable 


No. L. shows the calibres, weights, lengths of bore, | reference to the b 


charges, and weights of projectiles employed. 











her Tante No. I ee 
iy aacl gel ah | *3 
| «a3 | . “= 
4. & | = 
ae eae Be es 
3 | (4 
4° é 54 © ath 
Centimetre. in. owt, she ee lk 
i4 5456 | 62.26 | 8988 | 882 | 41.11 
16 6.484 | 9842 11827 | 165 | 99.8 
| | Tons, | | | 
19 7.638 7.9 | 185.39 | 381 (1654 
24 | 9499 | 138 | 162.56 | 61.7 (317.6 
27 | 10803 | 21.7 | 163.70 | 882 [476.4 
33 }126 | 345 


204.1 | 196.69 1700.6 
j | | 
‘Table No. If. shows the initial velocities and 
energies of various corresponding projectiles, of 
French, English, and German heavy guns. 








Tante No. II. 
£ ‘ s | 4 a3 
ae | £ = b = 
- | 3 3 _ A 
Nature of Gun. aa” ta zu $4 Rs 
eal” - tO 
sz 3 = me 35 s 
te i#s ss | 
ete | 3 3 fei 
Be) « a ie™ @°? 
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{ French 6.A4e4 09.38; 16.5 | 1812 1185 | 718 
English ... 7 116 | 30 1661 1943 | 64.8 
German ... 6.796 123 (| 26.35) 1659 | 2073 | 81.7 
French ... 7.638 | 166.4) 33.1 | 1486 | 2633 | 76.5 

{boi si. 180 | 85 | 1418 | 2492) 712 
German ... 8.236  217.2| 37.48| 1385 | 2889 | 77.1 
French ... 9499 317.6) 61.7 1427 | 4484 | 72.7 
English ... 9 250 | 50 1420 | 8496 | 69.9 
German ... 9.499 | 306.4 62.91) 1312 | 3657 | 69.1 
French ... 10.808 | 476 88.2 | 1878 | 6273 | 71.1 

} Eegih oo Al 6356 =| 86 1316 | 6415 | 75.5 
German ... 10.236 414.5, 70.55 1385 | 5514 | 78.2 

{ French iis BO 760.6 |136.69' 1312 | 9077 | 664 

_ English ... 12 700 110, 1300 | 82056 | 746 
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Information is wanting as to the powers of en- 
durance of the French guns, but the foregoing ‘Table 
will show how closely they approximate in power to 
English and German of similar calibres. The 
largest French piece, it will be seen, throws a con- 
siderably heavier projectile than our 12-in. gun, 
and burns 26.69 pounds more powder, a heavy 
charge for cast iron to withstand. If may be men- 
tioned, however, in this connexion, that certain 
large 


lent results, while converted guns in t 
have also shown high powers of resistance, as in 


is country 


powder and 250-lb. shot were fired, and more re- 


cently with the 8-in 7-ton gun, throwing 176-Ib. shot | th. ; tot on teed 
~ 4 * | ma usands of dollar money ; but an insignifi- 
From this piece 500 leans’ povoms e this cms will be upon the millions now 


with $5 pounds of powder. 





rounds were fired. a 
ESTING IRON AND STEEL. 
tai dlowing which we 
Nete 







us in the matter of scientific inquiry. 
of the experiments which are about 
dd out the auspices of the United 
cannot be overrated, and the 
names @® the members of the commission form a 
guaranted for the care and accuracy with which the 
researches will be carried out. The example is one 
whieh should be followed by our own Government. 
The im of the commission lately authorised 
Cngrene to determine the strength of pane 3 and they 
metals will appear from the following considerations: So 
undetermined is the safe workin of different metals 
and of different structural forms the professional rule is 









__— | ultimate resistance of the material the criterion of safety ; it 
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Rodman guns have recently been lined with | and its effects at each stage, and to deduce laws of resistance 
A tubes in the United States, and have given excel- | hich will enable engincers to develop better forms, thus dis- | dowel 
+ | pensing with an unnecessary of safety, and promoting 

— safety oe fy In short, ha 
wi these practica they - 

the case of the Palliser 9-in. 12-ton converted gun, | sented, oad wn to skirmish around hem by breaking little 
from which 500 battering charges of 43 pounds of | iron rods, and then figuring out conclusions in which a small 


4 uote from the | It is the duty of this commission, 
shows that our friends on the | be its privilege, to determine the laws by which the safety 


of thé Atlantic are stealing a decided weeds ye of engineering structures are to be largely 


|on & comprehensive basis. Two of these features deserve 


and 
The problem i meansa one. Because aninch 
i wae. it does not follow that 


structure, their thickness, their shape, the dimensions of the 
structure asa whole, and the arrangement of its parts with 

and direction of strains. In other 
cases, the character of the stress—impact, vibration, or statical 
load—aiso changes the conditions of strength. Nor is the 





is the resistance within the limit of elasticity. The former is 
comparatively easy, the latter difficult to i Then 
there is the apparatus for accurately weighing strains reach- 
ing to a thousand tons, and for ing changes of figure 
under stress to less than the thousandth of aninch. The 
useful formulation of results, and the deduction of general 
laws from the nu phe developed, is the 
crowning feature of the undertaking. These conditions give 
some idea of the magnitude and importance of the work 
ere the ——— at i ron 
udging from the character the experts appoin y 
the Presiient to do this work, we may masaaibibe ex 
results of great and far-reaching usefulness. Colonel Laidley, 
of the Ordnance, Colonel Gillmore, of the Engineers, Com- 
mander Beardsley, and Chief Engineer David Smith, of the 
Navy, and Professor Thurston, are not only competent ma- 
thematicians and professional observers of the uses and tests 
of materials, but they are trained experimenters in this very 
direction. For instance, Colonel Gillmore ig the foremost, 
authority, abroad as well as at home, on limes, cements, and 
artificial stone. General Sooy Smith is an experienced bridge | 
builder and civil engineer, and Mr. A. L. Holley is a mechani- 
cal engineer and a practical metallurgist and steel maker. 
The work the commission has laid out is not narrow 
and incomplete. It involves not merely testing and branding 
specimens sent in by different makers (which is very im- 
t as far as it goes), but in several respects it em 
features never before undertaken by Government Boards, or, 





epecia! mention : 

1. The combination of chemical and mechanical tests. It 
is now well settled that the effects of carbon and of the metal- 
loids upon iron, and upon each other in combination with 


iron, produce as many physical characters as there are uses | work 


for iron and steel. Determining the behaviour of materials 
under stress merely proves that substances adapted to vari- 
ous uses are rp epee what yaa ra are, and 
how they may reproduced, is taught y chemical 
analysis. Perhaps the highest usefulness of these combined 
tests will be the development of greater strength, toughness, 
hardness, and various other resistances to innumerable varie- 
ties of stress—the establishment of scientific synthesis in the 
manufacture of ials, by means of which they may be 
perfectly adapted to their uses, thus largely economising cost 
and promoting safety. 

2. The testing of structures and parts of structures of the 
sizes actually employed, and under the conditions of actual 
service. Few bridges fail because the ultimate resistance of 


» ee ot Oe ee ee ene been 
| builders. Many bridges 


- ) reak down because no builder has 
yet determin 


by anything short of the 
itself, the exact effect of compound 


strains on compound 


structures ; and even this does not give the laws of resistance. | frozen material 


When a bridge-post, for instance, carries but @ sixth of the 
weight that a speci of its material will bear, it may fail. 
The commission a mys ing, ineach of their 

forms, whole bridge- posts, and whole sections of bridge 





as they are used, to destructive stress; to measure the stress 
it proposes to grapple 


error is magnified at every step. 
Such experiments will occupy years of careful work and 


wasted in overloading on the one hand and in failure on the 
other. Whatever degree of improvement later years have 
[ witneneet in the constructive arts is due to such researches 
as these, limited and imperfect —_ they may have been. 

i we believe that it will 








EGLI'S BELT CUTTER. 

We illustrate on the previous page an ingeniously-devised 
apparatus for cutting leather belts or laces, 

It consists of a frame, the form of which is clearly indi- 
cated in the drawing, and of two principal moving parts, 
a sliding bracket, and an arm carrying a circular revol 
knife, by which the cutting operation is effected. It will 
seen from the plan, that in the frame, and at right 
to it, is a graduated bar with Y sides. It is upon i ag 


that the bracket before named slides to and fro. On 


breaking down | dep 


| and whole floors of girders, and whole large structures, just 


coned 
By means of a flat spring under the lever, 
the bracket, the roller is kept down in its normal position, 
The handle of the instrument is made in two parts, one being 
fixed the other movable. A spring in dotted lines within 


| 


bracket carrying the circular knife. 

In using the apparatus the gauge plate is set to the de- 
sired width, and the leather, with its true edge pressing 
against it, passes between the top of the frame and the 
bottom of the coned roller before described, the pressure of 
the spring causing it to bear with some little force upon the 
leather. By closing the two parts of the handle the circular 
knife presses on the leather, and when the apparatus is 
forced forward the strap is cut off to the desired width. 
The designer of this implement is Mr. J. Egli, of Vienna. 


DEEP PILE-DRIVING IN WISCONSIN.* 
By C. W. Dorma. 

Tue building of the pile bridges on the Madison extension 
of the Chicago and North-Western Railway, in Wisconsin, 
re some curious and interesting peculiarities of geo- 
logical formation in the Lake eye around Madison, an 
account of which I present to the Club in a simple narration 
of engineering experience, without considering the subject in 
a scientific aspect. 

The first case was that of the Nine Spring Marsh, three 
miles south of Madison. The marsh was crossed by the 
locating party in July, 1870, and was then comparativel 
dry, save a stream 20 ft. wide near the middle. The widt 
of the marsh was 2300 ft, and the profile of the line north 
and south required ascending grades of 52.8 ft. per mile for 
nearly a mile each way. Grading was commenced in 
August, and embankments carried out from borrow pits 
in the high ground on either side of the marsh. On 
the north side no difficulty was met with, and for 
1300 ft. out from the edge of the marsh to the shore of 








in depth equal to the depth of 
additional earth piaced upon it. 

The profile estimate for this embankment was 8000 cubic 
yards, and the final measurement of borrow wh en 
Zeeule 16,305 aublo ganda, costing, with extea Laat, dols. 
above the estimate. 

The work of filling was abandoned about December Ist, 
and it was determined to drive 500 ft. of pile bridging in 

to the 223 ft. on the original profile for the 

crossing of the creek. This last mentioned work had not yet 

ing the arrival of the pile drivers 

a season of extreme froze the embankment to # 

th of 3 ft. As the bank was too high to allow the piles to 

be capped, it became to cut off 2 ft. in depth of 
for a len 500 ft., costing 500 dols. 

The t on the north side of the creek came down 
to within 19 ft. of its edge; the bents driven 15 ft. 











face of the bracket is a gauge plate as shown in plan, and 
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showed only 17 ft. of water, piles were driven to a d 
120 ft. ; two piles, respectively 75 ft. and 60 ft. in 
being and, mepenenen Sy aS Sy Sen 

This method was perfectly successful; the 75 ft. pile 
driven to the water's edge, the dowel was sunk into i 
4 in., a 50-ft. pile was hoisted into the leaders (which 
work were 60 ft. high), let down on the dowel and 
In no instance a pile slip off. Some fear being f 
the safety of the curved portion of the bridge, t 
tasthes domatnenel by ne Se eaee piles 
apart and 50 ft. from the outside of the curve, measured on 


FEgte 
pize 


the side of an equilateral triangle, and using a 60-ft. pile as a | or 


brace abutting inst the clump of pi and track 
stringer of the bridge on every fifth bent. There were eight 
piles in each clump, driven about 3 ft. apart, centre to centre ; 
the heads drawn together and bound with 2-in. chain. 

In the bridge the number of piles to the bent varied from 
four in ordinary depths of water, to six, seven, and nine in 
greater depths. The total number of piles used in the bridge 
was 2598; it was five months in building, and the cost was 
72,000 dols. 

The third case of interest was the crossing of the Catfish 
Creek, an arm of the fourth lake, six miles north-west of 
Madison. 

Here a bridge 885 ft. long was driven. Soundings showed 
a depth in main channel of 21 ft., and from the water level 
to grade line was 11) it. 

Piles 47 ft. long were ordered, but upon ee aa they 
were found to be entirely too short ; for after ing a point 
135 ft. from the water's edge, when the depth of water was 
but a few inches, the 47 foot piles sunk to water level under the 
mere weight of a 1600-1b. hammer. How much further they 
might have gone under the same weight could not be de- 
termined as the hammer had to be lifted to save it. Several 
more being driven with the same result, further operations 
were suspended for the day. The next morning, by order of the 
chief engineer, the bearing power of the piles was cautiously 
tested, and it was found that a blow from the hammer falling 
20 ft. sunk them only 1 in. Work was then resumed, and thirty- 
two six-pile bente were thus driven, leaving only enough of 
the pile above water to a make a 4-in. tenon for the sill of the 
trestle work which was built upon them. No settling of these 
piles has ever occurred, and they are as firmly held by the 
settling of the mud around them as they would be in solid 
earth ; and there is hardly a doubt but that piles of 75 ft. 
length would have answered every purpose in the third lake, 
and piles of 50 ft. length in the Nine Spring Marsh, when 
they were driven respectively 120 ft. and 115 ft., if they had 
been left after driving to grade and the mud allowed to settle 
around them. But the discovery of this singular fact was 
subsequent to the building of those bridges. 








STEAM-BOILER EXPLOSIONS. 

In consequence of the constant reeurrence of boiler ex- 
plosions, and the loss of life entailed , the Manchester 
Steam Users’ Association have sent a copy of the following 
communication to each of the members of the House of 


Commons, calling their earnest attention to the necessity of th 


some well considered measure for enforcing the ne of 
boilers by law im the interest of the public safety. The recent 
boiler explosion at Belton will be fresh in the memory of our 
readers, in which case, by the bursting of a most diminutive 
boiler set in the basement of a public house, the entire build- 
ing was brought to the ground, and seven persons buried in 
the ruins, two of whom were killed, one of them an infant. 
The house on the opposite side of the public street received 
a shower of débris. It is clear that at present the public are 
frequently jeopardised by the use of dangerous when 
they are little aware of it :— 

“Sin,—Allow me to call your attention to the great sacri- 
fice of human life oceasioned year after year by steam-boiler 
explosions, and to request your per of a resolution ap- 
pended on the flyleaf, bearing on this subject, which was 
passed unanimously at a recent meeting of the general body 
of members of this Association. 

“ Steam-boiler explosions have long been made the subject 
of careful investigation by this Aassditiea, and the result has 
shown that by far the greater number of oe aioe 
could be prevented by the competent period: —s jon 0 
the boilers. Such being the case, the conclusion has been 
forced upon the Association that the adoption of periodical 
inspection should be enforced by law. 

“In the year 1870 a Select Committee in the House of 

Commons was appointed to inquire into the cause of steam 
boiler explosions, and the means of preventing them. 
In their report published in 1871 the Committee state that 
they ‘ cannot omit to emphasise the fact that steam bdilers 
are, in many instances, situated in much uented parts of 
towns and cities, under pavements in crowded thoroughfares, 
in the lower stories of houses, and in the midst of crowded 
dwellings.’ They also state that they ‘consider that inspec- 
tion could only be made general by being made compulsory.’ 
No legislation, however, has taken place on the mattter, and 
since the sitting of the Parliamentary Committee, 261 
persons have been killed, and 536 others injured, one ex. 
plosion alone that occurred early in 1874 causing as many 
as 11 deaths and 20 cases of personal injury. greater 
part, if not the whole, of this suffering might have been pre- 
vented by competent periodical inspection. 
_ “May I request your earnest consideration on this sub- 
ject. This Association has for years been recording facts 
with regard thereto, and should you desire it, would be most 
happy to afford further infi ion. 

“I have, Sir, the honour to be, your obedient servant, 

“ Hven Mason, President.” 


Copy of a Resolution passed at an Annual Meeting of the 
General Body of Subscribers to the Manchester Steam 
Users’ Association, held in the Town Hall, Mz. Hvon 
Masow in the Chair, on Tuesday, March 23rd, 1875. 

No. 2, Resotvep.—That this meeting hears ome regret 

that as many as 68 steam boiler explosions during 

















































either side of the causeway, where, although copings 
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Further, this meeting recommends that in wi 
St pate se cee ie fe 
entirely in t ‘and more com t to 
deal with scientific questions. "°°" > 


BREECHLOADING ORDNANCE. 
To raz Epiror op Esotsesnine. 


















the propriety of co: -loading guns, on the 
ground that other countries } adopted the ing 
system. But surely it is a matter for v 


argument, and that “it 


vestigation. To be perfectly te logical ought 
make a double i to com in the 
fet tecane Coie mailto Tlriotoe 


Is the Continental breech 
tinental muzazle-loader ? 








S1n,—The Engincer complains that it is illogical to question | of 


; ully agree; but, 
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tion when we find ourselves 
Saeftaacan eens Fr | alam ott mbt of pan of sam ad 
u " 

we es admit, and ng’ vaght to ene? —_s ” 

our practical f ee ee (t—t)+H+T, . aun 

cally beadoned saussioaeane in Maetaaledade anes cena et eee 

ae unite of hest), for the steam of the weight W enters the 
Engineer main engine at the temperature T, and quite the tank as water of 


By still having measured (= he is on eguaailiy of 


water entering tank per hour, sy W,=w-W, 
one could through subtraction find 
| and through it lage 
From equation (1) mintieenstaide tha umber 
one n of 
pect that our indicated power, as everything else is known. 
Co This alone is quite sufficient to account for the inaccuracies 
very vicious. It is only and fallacies in the report. 
= an I think it would be interesting to many of your readers if 
——— ' sailsliy to ao po yon would Heady Louse the poorunt Hoey bs the coleman of 
engineering teaches us to be ; Yours respectfull 
argument. None of the ill on  Ocursass 
which we pride ourselves vo wt the rigid sp-| Vienna, Technikerstrasse No. 6, Wieden. 
plication of this argument. May 6th, , 
of producing the metal has : 





statement that “ no new system 
been devised which will impart unusual toughness to the 
metal” is misleading. It implies that in the normal condi- 


tion of the metal steel is not much su to iron, whereas 
it is tent to everybody thet wade ee uire to increase the 
tensile stren stee i iori 


in order to i seen 
over iron. t has been settled long ago. The difficulty | one of the three analyses of 


reliable metal has eut away the 





MANUFACTURE OF IRON. 
To raz Eprron ov Exoineearsa. 
£12,—I shall feel obliged if you will correct an error in 


Lit ae 


1 3 3 
«» 8218 2.98 3.064 


rag Carbon 
iron. It idle to sa t steel have not ved t 
gapenlale to the Woolvich guns, All other thi cio Silicon .. 0.012 0.10 0,094 (instead of 0.940) 
equal the metal, which has « tensile strength of 40 tons to The lots were all refined from No. 4 Cleveland iron, 
the square inch, must give better results than a metal of only pg: Bete to show, that as we are, by my process, able 


20 tons tensile strength. 


Steel is gradually and silently replacing iron io very saaeg — the carbon ; therefore by using it 


cases, but it has always been 
tender. Im the recent discussions at the Institution of Civil 





Engineers this difficulty was several times referred to. The | Cold-blast refined iron used by the Low Moor and Bowling 
Board of Trade permits the une of steel only on aamililion Works, for making that fine of wrought iron, that is 
that it abdiontes ite claim to superiority over iron. It has | looked upon as the of excellence throughout the 

n thus in artillery experiments. authorities | World. . 
persist in ane « which are moderate p> aoe I sans, eee Pa, Ciebns: 
w rfectly soun: steel, as excessive, ‘ eee 
feonane: those charges SS ean By No 21, Leinster-square, Bayswater, London, May 13, 1876. 
the charges sufficiently it be i to lieh = 
the superiority of wrought iron over cast iron, if in ex- 

t we confine ourselves to charges only to PINE TIMBER. 

iron guns, it is not to be venieet e ee w To rum Evin ov Exorsesaine. 


the muzzle-loadin n. Breechloading 
steel bandin-bant the full advantage of either is not 


to our own. It is to be hoped i 
ee until we— 
the nation of ics par excellence—are hopelessly beaten 





Siz,—In the 


errors: 
the sixth cotdins Se Sumaaey of ongortenaats 


carried further than this. And it i portion of paper on “ Pine Timber,” in- 

: it is st | sorted in your issue of the 7th inst., I notice the following 
‘xpographica 

and the use of W=C %, it should be W=0'=. Also, tho constant 

used iven for pitch pine at the end of the paper is 3.4 in place of 

Sie Maptiber seein egal Gah nadie te een Faas As these are very corrections I 

ment that Prussian guns re nt proved thertelves superior shal! esteem it a favour if you will 

will never do 80; Yours 


them in your next. 
C. Guamax Sura. 
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WIRE ROPE STREET TRAMWAYS. 

We publish on this, as well as on page 406, illustrations 
of a new and very successful mode of working street tramways 
especially adapted to localities where the gradients are such 
as to render it impossible to employ horses, and where inter- 
ferénce with the existing traffic cannot be permitted. 

This system, designed by Mr. A. 8. Hallidie, of San 
Francisco, California, has been adopted by the Clay-street 
Hill Railroad Company in that city. 

It consists of an endless wire rope placed in a tube below 
the surface of the ground, between the tracks of the line 
aod kept in position by means of sheaves, upon and beneath 
which the rope is kept in constant motion during the hours 
the traffic is runniog, by a stationary engine, the power being 
transmitted from the motor to the rope by means of grip 
pulleys, and from the rope to the cars on the street by means 
of a gripping attachment fastened to the car, and which 
passes through a narrow slot in the upper side of the tube. 

A description of this system, as adopted in San Francisco, 
will best explain its mode of working. 

Clay-street is a central street in the city of San Francisco, 
and for a number of blocks near the lower terminus of the 
road is very densely populated; the street is only 49 ft. 
wide from house to house, and between che sidewalks are 
laid two lines of gas pipe, one line of water pipe, a street 
sewer, and at the cross street are water cisterns. 

The lower terminus of the road is at the intersection of 
Kearny-street and Clay-street. The summit of the hill is 
307 ft. above Kearny-street. The incline runs on Clay- 
street, has a double track, and is 2800 ft. long; the rope 
then runs down over the summit 500 ft., with an incline of 
15 {t, to the engine house on Leavenworth-street. This 
makes the entire length operated by steam 3300 ft. The 
grades are as follows: from Kearny to Dupont, 45 ft.; from 
Dupont to Stockton, 45 ft. ; from Stockton to Powell, 62 ft. ; 
from Powell to Mason, 42 ft.; from Mason to Taylor, 
48 ft.; from Taylor to Jones, 67 ft. The average grade is 
580 ft. per mile. Clay-street runs at right angles to the 
above streets, which Lave widths varying from 45 ft. to 
68 ft. 9in. The steepest grade is 1 in 6}. 

The system submitted by Mr. Hallidie, and determined 
on by the company, was that of a constantly travelling 
endless steel-wire rope, and the conditions to be met were, 
that the road should present no more serious impediment to 
ordinary travel than the usual street railroad: that the 
rope should be below the surface of the street; that the car 
could be instantly stopped on any part of the road; that it 
should be worked more economically than with horses ; 
that its mechanical construction and management must be 
simple and easily controlled, and that no motor should be 
used in the more populous portion of the street that would 
frighten horses or endanger lives. 

The general arrangement is as follows: an endless steel 
wire rope, 3 in. in circumference, 6800 ft. long, weighing 
9600 pounds, and made of 114 No. 16 gauge patent steel 
wire, hardened and tempered, is stretched the whole dis- 
tance of Clay-street, lying in iron tubes, supported every 
39 ft. on 11 in. sheaves. This rope is supported at every 
change of angle at the lower crossings on sheaves 4 ft. in 
diameter, passing around a sheave 8 f{t. in diameter at the 
lower end of the line, and at the engine house around two 
inclined sheaves, each 8 ft. in diameter. which lead the rope 
on the grip pulleys, also 8 ft. in diameter, which are driven 
by an engine with 12 in, cylinder and 24 in. stroke. 

The grip pulleys being furnished at their circumference 
with jaws that grip and release the rope automatically by 
the pressure of the rope in the jaws, the rope is prevented 
from slipping ; and the pulleys driven by the engine actuate 
the endless rope, one part of course travelling up one tube, 
and the other down the other tube. 

In addition to the sheaves that support the rope in the 
tubes, at each upper side of each crossing where the incline 
makes an angle upwards, there are sheaves in the tubes 
that keep the rope down and from striking the upper part 
of the tube. From the cut showing the cross section of the 
tube (Figs. 2, 3) it will be seen that there is an opening in the 
upper side of the tube. This opening runs the entire length 
of each tube, forming a long slot seven-eighths of an inch 
wide, This slot is not immediately over the centre of the 
tube bat on one side, so as to clear the upper sheaves and 
to enable the foot of the gripping attachment to pass by and 
under the upper sheaves, and over the lower sheaves in the 
tube. The connexion between the cars on the street, and the 
travelling rope, is made by means of this gripping attach- 
ment, which plays an important part in this system, and is 
shown in Figs. 1,4. The cars are nfade to seat about 14 
passengers, but not seldom as many as 44 have ridden in 
them, and 9 on the dummy—53 in all. The traction car, 
or “dummy,” with the gripping attachment, is shown in 
the perspective sketch on page 406. This car is attached 
to the passenger car, so that there can be no danger of acci- 
dent. The passenger car is amply provided with brakes, 
In addition to the usual car brake, there is another attach- 
ment operated in the same manner as ordinary brakes, 
which forces a broad band of wood down on each track 
immediately under the car. This arrangement is also shown 
in the drawings, page 406. Strong iron drags are provided, 
eo that if an accident should occur in going up the hill, 
they will immediately catch in the street planking, and 
prevent the car from going back wards. 

Since the road has been in operation, owing to some poor 
material furnished, the connexion between the “dammy” 


the car went more than a few feet the brakes effectually 
stopped its further backward progress, showing conclusively 
that the precautions adopted were effectual. The car was 
crowded at the time. The “ dummy” is also provided with 
a powerful brake. By this means the car can be stopped 
at any place on the route, stoppages not being confined to 
street crossings where it is level. The “dummy” and car 
are connected with “ bumpers,” so that the weight of the 
ear going down comes on the rope and is utilised to draw 
up the other cars on the other track. The brakes are 
not generally used when coming down except when it is 
necessary to stop, the car running down with the same 
speed as the rope, since the gripping attachment is in con- 
nextion with it. Fig. 1 shows a perspective view of the 
screw gear gripping attachment, and Fig. 4 shows it 
to a larger scale A vertical slide works in a standard, and 
is moved up and down by a screw and band-wheel, Fig. 1. 
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Fie. 2. 


This screw is shown on the drawings on [page 406. The 
small upper screw going down through the larger one 
operates it. At the lower end of this slide is a wedge- 
shaped block. The wedge actuates two jaws horizontally, 
which open and close according to the direction in which 





and the passenger car broke, on the steepest grade. Before 


the slide is moved, closing when the slide is moved upwards. 


of soft cast iron placed in them, 
which are easily removed when worn out. These pieces of 
iron are of proper shape and size inside to grip the rope 
when they are closed over it. 

On both sides of these jaws and attached to them, are 
two small sheaves. These sheaves are held by means 
f rubber cushions sufficiently in advance of the jaws 
to keep the rope off from them, and at the same time 
to lead the rope fairly between them, allowing it to travel 
freely between the jaws, when they are separated, without 
touching them. When it is required to grip the rope, this 
slide is drawn up by means of the small screw before 
described, and the wedge at the lower end closes the jaws 
over the rope, at the same time forcing back the small 
guide sheaves on to the rubber cushions. The standard 
containing the slide, &c., is enclosed and retained in a cast- 
iron bracket, and can be raised and lowered bodily through 


i 
3 


° 





Fie. 4, 

an opening in the end of the tube from above the surface of 
the street to the rope by means of a screw and nut, or rack 
and pinion. As carried out the former mode is employed. 
The cast-iron bracket is secured to the dummy, 4s 
shown in Fig. 1, which is pled to the y ger cars 
at the bottom of the incline, and uncoupled at the top, and 
vice versd, horses then being attached to the car for the 
level road. At first the connexion between the dummy 
and car was made by means of spiral springs, to prevent 
any jar in starting, but this was found unnecessary. 
The arrangements made at the bottom of the incline for 
keeping the rope at the proper tension, and taking up the 
slack, prevent any noticeable jar in starting. As before 
stated, the rope is constantly in motion, running between 
sheaves placed in the tube. The slot of the tube is on one 
side of a vertical line drawn through the centre of the tube, 
and referring to Fig. 4, it will be seen that the foot of the 
gripping attachment projects on one side, giving it an L 
shape, enabling the jaws to pass under and over the rope 
sheaves in the tube. In order to stop the car, the jaws of 
the gripping attachment are opened slightly; when they 
release the rope, the guide sheaves take it, and the car 
stops. The shank of the standard containing the slide 
which works in the slot of the tube, is one-half of an inch 
thick and 5} in. wide, there being one-eighth play on each 
side ; all the essential parts of the gripping attachment are 
made of steel. 

The turntable at the foot of the incline is double. The 
available space at this point was very limited, and in view 
of this, some ingenuity had to be employed. When the 
traction car reaches the foot of the incline, it is uncoupled 
from the car aod run on to the turntable, the slot in the 
latter allowing the shank of the grip to pass freely 
down. The table is then turned around one quarter of its 
circumference, and the track and slots are then brought in 
the same line. The traction car is then run on the other 
table, which is turned back and it is run on the up track. 
The car is then brought on the turntable, transferred 
in the same manner and coupled to the traction ear, ready 
for the ascent. This course is necessary, as there are 
double tracks; and the travelling wire rope runs down 
beneath one pair and up under the other. As the gripping 
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attachment passes down under the street through the slot, , 
it is necessary to have a slot in both turntables to allow | 
the traction car to be turned. 

The method adopted at the upper end of the road is more 
simple. A turnout is made for the car, and it runs down 
to a common single turntable. The dummy is turned as 
follows: A circular table connects both tracks with a slot 
described around a centre. A emall iron triangle connects 
the dummy at two points with the centre of the slot and 
tube. By pushing on the dummy, the centre of this iron 
triangle being held in position by appropriate means, the 
dummy turns around in a very small circle, and is ready 
for the return trip when attached to the car, which has 
already been turned on the turntable. 

The road has a gauge of 3 ft. Gin. An ordinary 20 Ib. 
T rail is used, which is set flush with the street and pre- 
sents a neat smooth appearance. The rope runs at the 
rate of about four miles per hour, and the ascent is made, 
including stoppages, in about 11 minates, the distance 
being 8300 ft. The stretching arrangement at the lower 
end has a counterbalance of 3300 Ib. weight on a double 
purchase, which keeps a constant strain on the rope under 
all circumstances. The motive power is supplied by a 
steam engine of 30 horse-power. 

The rope runs eround an inclined pulley, then down 
under one of the grip pulleys, over it to a plain pulley, 
and back again to another grip pulley fastened on the same 
shaft on the first grip pulley, being then guided back to a 
second horizontal pulley in the street again. This machinery 
is so arranged that the wire rope passes for some distance 
in open view of the engineer, so that it can readily be 
examined at any minate. 

The cost of building and equipping the road has been 
about 100,000 dols., the inclined portion costing 60,000 dols. 

The Clay-street Hill Railroad was opened in August, 
1873, but one month was consumed in lengthening the road, . 
and from the secretary of the road we have the following 
data, dated December 30, 1874. 

The road has run regularly since its completion in 








Length of incline worked by rope 3300 ft. 
Difference in altitude of lower terminus 
and summit 807 ft. 


Average number of cars working on the 
incline ... eos fi pal wee 6 
Weight of car, 2800 lb., and dummy, 
1700 Ib. ... on one - o- 46001b. 
Number of round trips per day... aos 158 
Average number of passengers per trip 21.91 
Proportion of passengers up, to pas- 








sengers ove é at oc ted 
Average ber of p gers perday 3300 
Avena, consumption of coal (Sydney) 

perday ... bee * oo, ane 1400 Ib. 
Total ber of p gers carried since 

ber, 1873 sop. hae” ncn” SND 

Actual total weight in tons (cars 138,645 

tons, passengers 84,437 tons) hauled up 

incline since September, 1873...  ... 223,082 tons 
Vertical ascent by one car in miles since 

pe ry 1873 (61,620 trips x 307 ft. 

= 18,917,340 ft. oon ons -» 8582 
Distance travelled by rope in miles, since 

September, 1873 ee ee ee 
Actual running expenses of incline road, 

per day, including wear and tear, and 

interest on cost at 16 per cent. per 

annum ... pe ° 123 dols. 


The passenger fare on the “above Toad is five cents, which 
ineludes also transit over one mile of horse road. 








THE “CITY OF RICHMOND.” 

Tue “Inman Line” steamer City of Richmond is one of 
the largest vessels ever built upon the Clyde. She was 
launched in February, 1873, and tried in August of the 
same year, since which date she has been in constant work on 
the Atlantic, and shares with others of Mr. Inman’s steamers 
the honour of being among the fastest vessels afloat. She 
is a vessel of 458 ft. 6 in. length over all, 43 ft. moulded 
breadth, and 37 ft. Sin. depth, her gross tonnage being 
about 4700. The City of Richmond was built and engined 





September, 1873, during the period of one year and four 
months : 


Messrs. Shot Smee Glasgow, the hull and 
peeve eter omer . G. W. Jaffray, of the same 











city. We published a double-page engraving three weeks ago 
showing the general arrangement of her machinery, and 
afterwards a series of details of the engines, which possess 
great interest as being among the largest engines of their 
kind which have yet been constructed. 

The engines are compound, surface condensing, with 
cranks at right angles, their general design being shown in 
Figs. 1 and 2 of our two-page engraving published with ovr 
number of the 23rd ult., and Fig. 8 on page 336 of the 
same number. The cylinders are 76 in. and 120 in. in 
diameter respectively, and 6 ft. stroke. The liners are cast 
separately and bolted in, the 2 in. annular space round them 
forming a steam jacket. The cylinder covers and bottoms 
are also steam jacketted. The main valve for the high- 
pressure cylinder is double ported, and arranged to cut off 
at about 0.6 of the stroke. A plain gridiron expansion valve 
works on the back of it, which can reduce the cut off as low 
as 6 in. of the stroke. The expansion valve is held against 
the face by steam pressure, and is not balanced; the main 
valve is balanced by a rectangular gun- metal frame, of which 
the details are shown in Figs. 14, 15, 16 and 18, page 364, 
and Fig. 18 of the two-page engraving published with 
our number of the 30th ult. From these it will be seen 
that packing is placed behind the balance frame, and be- 
hind this again a wrought-iron frame, the whole being held 
against the facing on the back of the valve by 36 spiral 
springs (made of steel bar } in. square) which can be 
tightened up from outside by means of as many screws, 

The expansion eccentric is set 90 deg. in advance of the 
crank, and gives motion to a slotted rocking link concave 
upwards. The expansion valve receives its motion through 
a connecting rod from a sliding bush, the position of which 
in the slotted link just mentioned can be altered at pleasure 
so as to vary the stroke of the valve, and consequently the 
cut-off, between the limits stated above. The main high- 
pressure valve, and also the low-pressure valve, are each 
driven by gear shown separately in Figs. 5 and 6, page 364. 
The eccentrics have wrought-iron hoops lined with brass, and 
the link is of the double bar type, the rods being connected be- 
tween the bats, so that the eccentrics require to have 13 in. 
travel in order to give the valves their stroke of 77 in. 
The low-pressure valve (Fig. 17 page 364) is double ported, 
and of the ordinary construction. It has not been thought 
necessary to balance i', but a couple of springs are used to 
insure its being kept on its face. The valve facings are in 
each case ate castings, as shown in Figs. 2 and 3. 

Figs. 5 and 6, page 864, also show the arrangement of the 
steam reversing gear. It consists of a 20 in. cylinder having 
a hollow piston rod which forms a nut for a very coarsely- 
threaded screw upon the end of the reversing spindle. This 
piston rod is connected, through a crosshead, with the weigh 
shaft, from which the links can be moved in the usual way. 
The screw just mentioned is so gee re the steam 

ure upon the piston can just not make it turn round, 
The mode of action is then to open by hand the valve ad- 
mitting steam to one or the other end of the reversing 
cylinder, and then to turn the reversing wheel, As the 
screw is thus turned the steam pressure moves the piston 
and does the whole work of reversing, the man at the 
wheel having only to overcome the friction of the screw. 

The pistons sre each 16 in. deep at the side, and are 
fitted with two 9%}-in. piston rods attached toa heavy 
wrought-iron crosshead, to the ends of which are bolted 
cast-iron guide slippers. A single 8-in. rod is carried up- 
wards through the cover in each case. 

The cylinders are carried on the port side by standards 
cast on the condenser, and on the starboard side by four 
wrought-iron colamns 11 in. in diameter, having flange 

ends of the front 


ends supported 

be noticed that ee Se casting is made 
as large as that of the low-pressure cylinder, the annular 
space left in this way forming the intermediate receiver. 
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Aperzact oy tas Loe ov tae Rovat Mat Streamer “Crry or Ricuworp.” 


From New York to Liverpool. 

















| é * 
—- Wind. Courses. | 3 3 Longa | Remirxs. 
° A 
deg. min. deg. min. | 
Hock; '4.36; discharged pilot; 4.3, 
| ook ; 4.36, di rged pilot ; 4. 
Saturday A 117... N.W. on ve | ~ 4 an epee tidnight, light beeess 
' and fine. 
From Sandy Hook. 
unday » 18... N.E. N. 88 E. | 270; 40 36 | 68 09 D.R; Moderate breeze and cloudy. 
Monday , 19... Northerly | N.'88 E. | 850] 40 45/60 27 ,, | {Modieate, becese and enow to fresh 





Tuesday ,, 20....N.N.W. and vble. East | 344) 
| 





Wednesday,, 21... Variable N. 67 E. | 329) 
Thursday , 22... W. to SS.W. N. 63 E. | 849) 
Friday » 23... S.W. to W. N. 62 E. | 343) 
Saturday ,, 2% Southerly N. 68 E. | 338 
Sunday, 2%. e | iN. 81 E. | 380] 

| 
Mcnday , 26... |To Fastnet. | "| 
Tuesday ,, 27... yes 


40 46/| 52 55 ,, 


variable and high confused sea. 


a part strong gale, latter part 
trong variable winds and high con- 


42 51/46 16 obs. gn 


45 27| 39 02 ,, 
48 07 | 81 39 ,, 
60 11/23 a1 * 


50 69/15 04 DR. 


Moderate breeze and fine weather. 

Moderate breeze and fine weather. 

| Moderate breeze and fresh gale. 

Fresh southerly gale and thick 

{ weather, stopping frequently for 

soundings. 

{ A.M. 830, sighted the Stag Rock; 

J 10.44, passed Kinsale; noon, ar- 
rived at Queenstown: P.M. 1.43, 

[ (G.T.) proceeded; 7.45, passed 





Tuskar. 
A.M. 1.29, passed South Stack; 5.36, 


| 
| 
at ies } (Bell Buoy; 6.26, Rock. 








The condenser, which is shown in Fig. 4 of the two-page 
engraving, published with our number of the 30th ult., is cast 
in two pieces. It contains 3402 tubes, 7 in. in diameter and 
15 ft. long, the water passing three times through them. The 
tube plates are strengthened by Muntz metal stays, and the 
tubes are supported at two places in their length by cast- 
iron plates. An air vessel is provided at each end of each 
nest of tubes. Cast-iron perforated distributing plates are 
placed underneath the opening through which the steam 
enters the condenser. The pumps are worked by levers 
from the crosshead in the usual way; they are cast in 
pairs, and bolted to the bedplate and condenser. Referring 
to the two-page engraving last mentioned Fig. 7 shows 
a longitudinal vertical section of the after pair of pumps, 
Figs. 9 and 11 thwartship vertical sections of the air 
and circulating pumps respectively, Figs. 8, 10, and 12 
cross sections on the lines lettered in Fig. 11. The 
pumps all have a stroke of 3 ft. The air pumps are 
single acting, 34 in. in diameter, with foot, bucket, 
and head valves in the usual way. The circulating 
pumps are 20 in. in diameter, and double acting. Their 
suction and delivery valves are placed opposite each other 
in chambers above and below the barrels, and arranged 
vertically. 

The lower part of the engine consists of four principal 
castings, of which two form the bedplate proper, and the 
others the condenser foot and hot-well. These do not call 
for special remark. The crankshaft is made in two pieces, 
coupled between the centre bearings, the crank pin and 
journals being 22 in. diameter, and the bearings (four in 
number) each 2 ft. 9 in. long. 

The views on the preceding page are respectively the 
elevation, plan, and section of the thrust block, and Figs. 11 
and 12 of the two-page engraving we give this week the 
section and plan of one of the screw shaft plammer blocks. 
The former is of cast iron, bedded on a cast-iron wedge picce, 
and having gun metal bushes. The thrust shaft has, in ad- 
dition to 13 rings of the usual kind, a broad collar bearing 
upon the after end of the brasses. The total thrust surface 
is 1916 square inches. The screw shaft plummer blocks 
have white metal bearing strips in their lower halves. 

Figs. 7 to 10 of our two-page engraving given this week 
show longitudinal and cross sections of the stern tube. 
The propeller shaft is 20 in. in diameter, and is sheathed 
with gun-metal as usual; it works in a stuffing-box with 
a long bush forward, and in lignum-vite strips aft. The 
tube is tapered at the after end, and fitted into the boss 
of the stern frame, while the forward attachment to the 
bulkhead is much stiffened by the. @iree 2 in. bolts carried 
back through three frames, with asst-iron distance pieces 
between each pair, which are shown in Figs. 7 and 8. 

Figs. 4 to 6 of this week's two-page plate show re- 
spectively an elevation and iongitudinal and transverse 
sections of the boilers, of which there are ten altogether. 
Each boiler is in form the two halves of a cylinder 
12 ft. 6 in. diameter connected by a straight piece 3 ft. 
24 in. long, and contains three furnaces, each 39 in. 
diameter, and each communicating with a separate flame- 
box. No angle iron is used, and it will be noticed that the 
shell plates are flanged to the ends instead of the ends to 
the shell. The arrangement of the tubes is such that a 
man can get down between them to clean them, a very 
great advantage sometimes lost sight of in the natural 
anxiety to get as much tube surface as possible. The very 
sensible plan has been adopted of putting a thin plate guard 
in the uptake to‘ prevent the burning of the nuts on the 
stay-ends, The furnaces and flame-boxes are made of 
yx in. plates, the back tube plates are § in., and the shell and 
ends } in. There are 223 tubes th each boiler, 34 in. diameter 





and 7 ft. long. The following Table gives some of the 
most interesting particulars about these engines:— 
Ratio of cylinder areas ese «. 2.5: 1 nearly 
High Pressure Cylinder : 
Net area of ports eee ove --» 9815 eq. in. 
Area ports: areacylinder... ove : 14. 
Maximum area of valve opening ... 126 sq. in.* 
Area opening : area cylinder ... ose 1: 36 
Thickness of cylinder liner ... o 1} in. 
Diameter of steam pipe ove oe §«=:19 in. 


Low Pressure Cylinder : 
Net area of ports oa oe 
Areaports: areacylinder ... os 
Maximum area valve opening... eve $227.6 sq. in.* 


Area opening : area cylinder ... ose 1: 49.6 
in, 
Thickness of cylinder ... a oe 2} 
Diameter of piston rods, screwed be 74 
Diameter of eting rods at centre 12} 





Diameter of main bearing bolts (4 to 
each bearing)... bee ene eee 
Diameter of main valve rods ... one 6 
Diameter of expansion valverods... 45 
Diameter of circulating pump suction 





(two pipe) eee eve oe eee 10 
Diameter of discharge ... oe os 16 
eqr. ft. 
Total condensing surface a ow 50058 
Total tube surface in boilers ... ove 14,296 
Total heating surface in boilers eee 18,216 
Total grate surface in boilers ... ese 585 
Results on Trial Trip : Ib. 
Steam pressure in boilers —... eee 60 
Vacuum ... Pan ose _ ove 26 
Revolutions per minute eas ooo 55 


Indicated horse power... — «ss o» 8340 

Above we give an abstract of the log of the City of 
Richmond on her last voyage from New York to Queens- 
town, in which she accomplished the distance (2857 knots 
by log) in 8 days, 16 hours, 55 minutes, mean time, giving 
a@ mean speed throughout the voyage of 13.64 knots per 
hour. 

In connexion with the vessel herself, the lines of which 
we give this week in Figs. 1, 2 and 3 of our two-page 
engraving, the following particulars may be of interest. 
She is ship-rigged and spar-decked, and has iron masts. 
Upon her upper deck are the appliances for working the 
vessel (including Mr. J. McFarlaue Gray's steam steer- 
ing gear), the galley (with cooking apparatus for 1500 
persons), hospitals, and at the after end a smoking-room 
and ladies’ sitting-room. On the spar deck there is ac- 
commodation forward for 420 third-class passengers, mid- 
ships for the crew and officers (150 in all), and aft for 150 
saloon passengers. The main deck is entirely given up for 
third-class passengers, for 580 of whom it has accommoda- 
tion. The lower deck, holds, &c., will carry 2400 tons of 
cargo and 1300 tons of coal. The vessel is divided by 
water-tight bulkheads into eight compartments, and her 
upper deck and spar deck are plated right over underneath 
the planking. 

Only those who have themselves designed huge engines 
like those of the City of Richmond can properly appreciate 
the labour and care which has to be bestowed upon them, 
and the difficulties which have to be overcome before all 
the designer’s ideas on paper can be turned into facts in iron 
Altogether the engines we have described are good speci- 
mens of a really good type, and they are such as their 
designer may justly be proud of. 


ye dite IN TRON, 
Tren and Oledl by the patiren econ 
By Sir Joux G. N. Atserysz, Bart., Butterley. 
of the 


Tams io set the Set time thot the ooh spectrum 
M18 is no’ rst subject 
ry sg has been brought before the Iron and Steel Institute, 
At the London meeting of the Institute, in March, 1871, Pro. 
fessor Roscoe read ee the subject; that paper is included 
in the Proceedi and will be in vol. ii., 1871, of the 
Journal. The essor, after very fully describing the epectro- 
scope itself, and exhibiting and experimenting with su ap- 
paratus, in ing of the spectrum of the Bessemer flame, 
says, “ Why do we not see the spectrum of phosphoras? [ 
think the analysis of the slag will tell us why we do not see 
phorus in the flame, for the good reason that it is not there, 
A very small quantity of it is contained in the pig, and this we 
know quite well does not come out, though many people here 
wish it would, but it remains in the iron, so that I think it 
tather hard upon us to be told you cannot do us any good at 
all, because you cannot tell us anything about silicon or any. 
thing about cons eas In spite, however, of these short. 
comings, I hope what I have said will show you that spectrum 
analysis is not wholly without its use, and that we may really 
believe it will, in time to come, be much more largely employed 
than it is at present, so that we may succeed, in the end, in 
doing what we originally intended to tell you: when to stop your 
blow, so as to have finished steel in your converters, without 


having added any spiegel at all. 
Following at a very humble distance the great discoverers in 


solar physics, Augstrom and Kirchhoff, in Germany, Huggins 
and er, in our own country, the author has long been of 
opinion that, if they, by means of the spectroscope, can analyse 
the sun—if they can, by means of the cross prism or prism of com. 
parison, prove to demonstration that most of, or ali, the metallic 
elements and the various constituents of which this earth is 
formed, are found in a state of incandescence in the sun; if Dr, 
Huggins, by the displacement of the hydrogen line, can calcu- 
late whether a star is approaching to or receding from the earth 
—we should be able to apply this system to our manufacturing 
operations. In bringing the subject again before the Lastitute, 
the author wishes to acknowledge the great advantage he has 
derived from the study of the published investigations of the 
gentlemen before mentioned, Dr. Huggins, Professors Augstrom, 
and Kirchhoff, and Mr. Lockyer. He would especially point out 
to the Institute that, as practical manufacturers and engineers, 
it is their special business to apply, and apply rightly, the 
wers of nature to operations of the manufactory, it is the very 
sis of all improvement, the very charter of the Institution of 
Civil Engineers, of which the author and many of the members 
of the Iron and Steel Institute have the honour of being mem- 
bers. To quote the words of the late Mr. Thomas Tred, ef 
society for the general advancement of mechanical science, and 
more particular 4 for promoting the acquisition of that species 
of knowledge which constitutes the profession of a civil engi- 
peer, being the art of directing the great sources of power in 
nature for the use and convenience of man.” It is on this 
principle that the author invites the co-operation of the Insti- 
tute, as well as that of, as it were, the parent society, the In- 
stitution of Civil Engineers, by whose kindness we are this day 
assembled in these rooms. The subject is very large, the field 
of inquiry and investigation which it is enormous—light, 
heat, and electricity. It is impossible to say into what ramifica- 
tions a discussion may lead, bringing forward questions which in 
all probability the author would be unable to answer ; and which 
are infinitely beyond the reasonable range of a single paper. It 
is with this view that itis pro to pg tes subject 
of the present paper to the estimation phosphorus, by 
means Sclectrictty of high tension, the power of absorption of 
hydrogen gas. and the spectroscope. The science of spectrain 
analysis is a new one, one which will, if successful, be of the 
test advantage in our biast furnace, forge, and steel manu- 
eoaciag operations, indeed to all mauufactories where a quali- 
tative or quantitative analysis of the materials is required. If 
the subject is brought before the Institute in too a state, 


the author would as his excuse, that it was his ambitiou 
that the Institute ld work it out for themselves, that a quan- 
titative ahalysis should emanate from one of Soomettonn and that 


they should not wait until some of the great discoverers, before 
alluded to, had time to turn their attention to terrestrial investi- 
gations, and show us that the same law which applied to the 
absorption lines of the hoe sere Fwy and the ethect of bis rays 
passing through the atmosphere of the earth, could be applied 
to the quantitative analysis of the iron and steel as it pass 
from one process of manufaciure to another. The author does 
not presume to come before the Institute and state that he bas 
made # complete quantitative analysis of iron by spectrum 
analysis, but hopes that he will be able to show that he Las made 
some progress tuwards that result. Taking up the subject, 
then, where Professor Roscoe left it in March, 1571, the author 
had first to get a spectrum of iron, and to find the requisite 
apparatus. Mr. Alfred Apps, of the Strand, furnished a pow-r- 
ful Grove's battery, an induction coil capable of giving a spark 
of 12 in, between the secondary poles, and a Leyden battery of 
four 1-gallon jars. The coil was of very much the same con- 
struction as that which he has now Jent to further illustrate tis 
paper, and which he has kindly offered to set to work, if the 
members wish to see it in operation. This offer the Council 238 
accepted. A by Mr. John Browning, with 
cetemp al Sa eae flint glass formed the first batch 
of apparatus. author certainly bas, after a great nuxver 
of experi and much study, formed an opinion of his or®, 
but his wish and intention is to describe a n rof those «x-" 
periments, showing the results to which they lead, and leaviog 


the members to form their own conclusions, i never- 
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be decided was, which _ that multitude of lines Bw atmo- 

heric lines, which sulphur, calcium, ma phorus 
yo It was very soon obvious that the spectra chained from 
Geissler’s vacuntn tubes, ai most beautifully made and 
contrived, gave the spectra under totally different conditions 
from those in which they exist in our iron. The curve recom- 
mended by Dr. Watts was tried, but the author found that the 
construction of the spectroscope was such that he could not 
work with certainty and aecuracy. After many trials and ex- 

rimenta, with the details of which it is needless to trouble the 
fnstitate, he determined to work wholly by spectra of com- 
parison. But considerable difficulty arose with silica, alamina, 
and sulpbur, as well as phosphorus. First, as to the means of 
holding them as electrodes ; secondly, they are very bad con- 
ductors. A piece of firebrick, held in the nipzers, will give no 
spectrum, the spark jumps over it in the most clever way, and 
gives nothing but the spectram of the nippers, be they brass 
or steel. Some of the small tubes, samples of which are on the 
table, were made—they are shown at No.7 in the drawing. 
The object here was to bury the electrode in the pounded fire- 


brick, and force the current RB ax through it. There 
are obviously a modification of Geissler’s tubes. The me of Poy 
not 


silica and alumina shine out with splendovr, but they 
last long, the glass C4 age with the crag Aa is 
composed by the spark, ‘orms a conductor, 8 
passing in fitful flashes Pop pt pee yen pad my 
on the whole, the best way of iekas tube is, as 
the drawing No. 8, letting the rey. baat 
the throat of the tube, and burying bg stb 
powder under examination ; this has the 
the spectrum of the glass itself does not d ’ of the 
platinum must, of course be noted, and ose 
of the powder. The spectra of iron 
this method. The nozzles AB are 
being the most difficult spec 
to deal, he has thought it better to explain it before proceed- 
ing to p jorus, which forms the main subject of ord 
The phosphorus lines were got in this way—a small 
drilled into a piece of carbon and filled up with phosphorus, 
phosphorus worked over the carbon like the head of a rivet, so 
that the spark could not get from one carbon electrode tu the 
other without volatilising the phosphorus ; but it is quite obvious 
that this method would not do in atmospheric air, 
must be taken in a gas with which 
enter into combustion, or it would simply light in the 
combine with the oxygen, and fill the cylinder with i 
acid. Carbonic acid, hydrogen, or {the ees See on 
very well for this. A special to 
fitted up, which is on the table, and is shown on the drawing 
No, 2. The lines of phosphorus on a point, taken 
this way in coal gas, are shown on the on the draw- 
ing at No. 9. i once the 
features of phosphorus are seven broad bands in the green, 
are also three very peculiar lines in the red, like a wicket with 
the middie stump thioner than the other two. There is also 
the same kind of group in sulphur, but in a different —= in 
the red, by no means coincident. The lines of both sulphur 
and phosphorus are got by comparison, that is, one pair of elec- 
trodes were prepared with a phosphorus point, as before de- 
scribed, and another pair, from exactly the same carbon, were 
prepared without phosphorus; each pair was fitted into one of 
the glass cylinders, the cylinders were filled with coal gas, each 
with a separate branch pipe, and the gas lit, the pair of plain 
carbon electrodes were arranged in front of the sJit of the colli- 
mator of the spectroscope, and the phosphorus pair were ar- 
ranged opposite the cross prism, or prism of comparison. The two 
spectra are seen—the phosphorus above, and the carbon below, 
in the usual way. The lines which coincide are those of carbon 
and coal gas, a beautiful spectrum well worthy of study, but 
one with which for the present we have nothingtodo. The 
lines which do not coincide are those of phosphorus and any- 
thing the phosphorus may contain; the readings on the dividing 
plate must be carefully noted. We have now to look for phos- 
phorus in ouriron. The plain carbon points must be removed 
—the nippers replaced with a clean pair, the cylinder covers 
cleaned, and the iron electrodes, to be examined, put in. The 
iron is now in air, the phosphorus in coal gas, the lines which 
coincide are produced by phosphorus in the iron which is de- 
composed by the spark, taking care to note which were the 
Teadings taken as phosphorus lines in the last experiment, for 
there may be silicon, sulphur, and other impurities in the 
carbon—there is certainly alee carbon itself, all of which are pre- 
sent in the iron. There is, however, little or no risk of any 
coufusion on this point. Ali the coincident lines in ordinary 
pits puddled, or bar iron, are in the green, or very near to it. 
he seven lines or bands of the phosphorus are much broader, 
those of fairly good iron, very fine, sharp, and bright. The 
idea struck the author, are not those iron lines brighter than 
itself, because they are in an atmosphere contain- 
ing oxygen? The question was soon put and answered, the coal 
gas was let into the iron cylinder, and the lines vanished en- 
tirely; but the spectrum of coal gas does not do very well for 
this purpose. It has numerous lines of its own, which have to 
be eliminated, the part of the spectrum—the green—where the 
cbaracteristic lines of phosphorus occur, is ruled all over by the 
most extraordinary number of dark absorption lines, through 
the intervals of which the brighter parts of the continuous 
spectrum of the spark are seen. It is most difficult to deter- 
mine whether these are, as su bright spaces of a 
imposed spectrom, or lines. Hydrogen gas is 
an 
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the spectrum | has 
could not 


open-hearth furnace or by the Siemens- 


coincident in iron. 
the iron is in air it will be very rapidly coated with oxide, 
except to satisfy the observer that it is coincident, it is better 
not to turn on the current when the iron is in air, because the 
oxide will be decomposed, and upset the subsequent i 
Coal gas is next let into the cylinder and pipes, and 
portion of the pipes, and at the cylinder, as. % 
the atmospheric air has been driven out, 
holder is now connected, and 
the drawings the graduated 
drawn 3}} in. in diameter, so as to get 12io. area. The bottle 
actually used in the experiments is an old barley sugar bot 
and can be graduated accurate) 


be, by 

bottle, and ae 
t t the a 

sre dhaws nt Na. 6. 


and all the cocks to the =e 
the water runs out of the bottle into the bucket shown 
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sis,” page 162, after describing Professor Tyndall's disco 
of another line im lithium, in the intense Pe: of the Vola 


arc, he says: “ Lf a few grains of common salt be 
into Pay 1% of a Bunsen burner, there i 


an intense light of one colour, producing the spectrum of a single 


ellow line. If the temperature of the flame be 
urther supply of oxygen, the bril of this line 
diately augmented, and the number of coloured lines 
increased, as to appreach somewhat to a continuous 
It may be that the lines are only obseured by the 


hydrogen as a screen, or as a piece of coloured glass. If this 
should prove the correct explanation, it can, jnst as well as the 


first supposition, which the author has acce as the true one, | i 

be as a means of measuring the quantity present in the 

Faget gp at o correct extimation of thes quantity by 
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fine 
In this spectrum we ae 21 
found by Plicker, but as to how 
whether as a vapour at 
he gives no 

aced to the Institute, of course requires 
; but the fact does seem to him to be confirmed 
such experiments as be has been able to apply, which is 
that an atmosphere of hydrogen gas, or a composed of t 
ordinary coal gas from the saber sf admixture 


when very small 
much larger quantity of oxy 
line shine out as a bright line. 


led to this result have spread over many months, and have ab- 


sorbed almost al! the author's leisure time; 
be explained in a few minutes. The 
samples of iron, from which a selection h 


will be observed that ~ do not proceed in a direct ratio, but 
in the form of a curve. If, as the author hopes, the principle 
is right— but on this he wishes to speak with great difldence— 
he has lived to see'many splendid inventions of the Patent Office 
and lecture room blown into thin air, when they get into the 
practical operations of the laboratory and the workshop, that he 
would use due caution. In the present state of his knowledge 
on the subject he would proceed to an analysis of iron, with the 
apparatus now on ithe table, and set forth on the drawings, in 
this way:—We propose, in this case, to deal with materials 
suitable for the Siemens steel furnace, either by Dr. Siemens’ 
i For 
the quality we propose to make we will assume that we must 
not bave more than .050 of phosphorus. A few pieces are 


chipped from the pig iron to be used, from these a pair of 


electrodes are filled up, they are placed in the nippers, and put 
into the glass cylinder shown at No.2. We should place the 
og agra electrodes themselves in the cylinder 
No. 3, let coal gas into No. 3, and turn on the current; when 
the spectroscope is adjasted, we should see that there are 
lines in the green, that the band marked 
181 degs. 6} min. in the green bas a decided unmistakable 
The current must not be kept on Jong, as 
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as been made, ranging 
from .650 of phosphorus to .021. From these samples, the 
curve shown at No, 1 on the drawings has been constructed ; it | Pt 
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insure that all 
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pper, because the deflagration from either a fluid or a powder 
80 coats the glass and the face of the stop as 
passes that way; the glass rod, should it Gis (apis coated, is 
easily cleaned by drawing it up through the cork and wiping 
the coating from it, and ing that the circuit can be made 
only by pass‘ng from the platinum electrode to the fluid or the 
powder. The subject of such large quantities as 2, 3, or more 
r cent., requires further experiment. The time of the Institute 
is valuable, and must not be taken up in dealing with supposi- 
tions. The author wishes to adhere to the subject of the paper 
—the estimation of small quantities of phosphorus in iron and 
steel by the spectrum analysis, As time goes on, should he be 
so fortunate as to gain more knowledge and experience, he wil 
have great pleasure in pang matter forward again, 
hoping that other members who have taken up this most 
im t subject, or who may be induced by this introduction 
of it to do so, will do the same. 





Nova Scotian Coat. —The coal production of Nova 
Scotia in 1874 amounted to 872,720 tons, of the value of 
1,787,098 dols., or about 2 dols. per ton on an average. Of 
last year’s Nova Scotian coal production, Nova Scotia herself 
consumed 214,965 tons, while 138,335 tons went to the United 
States and 4152 tons to Europe. Coal was worked last year 
in only four Nova Scotian counties, namely, Cumberland, 
Pieton, Cape Breton, and Victoria. 
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THE “ BESSEMER.” 
_ ON Saturday last the steamship Bessemer made 
her first public trip across the Channel, carrying as 
passengers a large party who had accepted the in- 
‘itations to a trip to Paris issued conjointly by the 
london, Chatham, and Dover Railway Company, 
the Bessemer Steamshi p Company, and the Northern 
Railway Company of France. special train from 
the Victoria station conveyed the passengers to 


of} which the Bessemer a 





Dover, and shortly after eleven o’clock the Bes- 
semer steamed out of Dover Harbour on her way 
for Calais, -Of course, one of the chief attractions 
which had drawn the company together was the 
swinging saloon, and hence much disappointment 
was naturally expressed when it was learned that 
the saloon was to remain fixed and was not to be 
worked at all during the trip, the reasons assigned 
being first that the gear for controlling the 1 
was not completely adjusted, and second that no 
ae. had yet offered for the man controlling 
the hydraulic gear to obtain that practice in work- 
ing the machinery which is naturally essential to a 
satisfactory result. These are of course Fe a 
sons for leaving the saloon fixed, and we think that 
the company acted wisely in not ph pan md saloon 
at all rather than run the chance of working it un- 
satisfactorily. Trials of such a nature are far 
better made in private, as first experiments of this 
nature cannot be expected to be all successes, and 
the impressions of public failures are not easy to 
remove, Whether or not it would not have been 
more judicious to have postponed the public trial 
until the swinging saloon was to be shown in 
action is, however, another question, which it is 
scarcely necessary to discuss 
Luckily there was on Saturday really no want of 
a swinging saloon. With the exception of a slight 
fog at starting the weather was all that could be 
desired by a landsman making the Channel passage, 
while the sea was so calm and the Bessemer so 
steady that none but the most exceedingly qualmish 
were likely to suffer inconvenience. Under these 
circumstances the passengers, if they were disap- 
inted in not witnessing the working of the swing- 
ing saloon, had at least the satisfaction of bein 
able to appreciate the numerous comforts wi 
bounds — comforts which 
appear all the greater to those familiar with the ac- 
commodation existing on board the ordinary Chan- 
nel steamers. ; 
We have so recently published full descriptions 
of the chief features of the Bessemer that it will 
be quite hou ge gd for us to enter into any de- 
tailed account of the vessel here. We may men- 
tion, however, for convenience of reference that she 
is 350 ft. long over all, and 40 ft, actual beam, there 
being, however, a row of overhanging private cabins 
down each side between the die-wheels, which 
increase the apparent beam to 54ft, On deck the 
length is 270ft., the low pointed ends which form 
such a prominent feature im the design making up 
the remainder of the length. The Bessemer is 
lied by two pairs of oscillating en driving 
Lelatng dies 30 ft, in diameter, the two pai 
of wheels being situated at a distance of 106 ft. 
apart from centre to centre, with the swingin 
saloon between them. ‘The after wheels have, o: 
course, to act upon water which has been pre- 
viously put in motion sternward by the forward 
wheels, and hence the former wheels ran slightly 
uicker than the latter, On Saturday the dif- 
eapes in of the two pairs of wheels was al- 
most y two revolutions per minute, the for- 
ward wheels making 384, and the aft wheels 27} 
revolutions per minute for the greater part of the 
trip. The difference in speed of the two pairs of 
wheels was thus about 8 per cent. 
The engines of the Bessemer were put on board 
before the vessel was launched, and to this probably 


‘lis, to some extent, to be attributed their present 
6/ state. At all events they are at present, to use a 


workshop term, considerably “out of truth,” this 
png Losec ogee fag tecony with the pair which were 
aft during the run from Dover to Calais, and the 
result naturally being hot bearings. Apart from the 
defect just mentioned the engines are of plain sub- 
stantial design, and we trust they will eventually 
be put in proper condition. As regards the pres- 
sure of steam maintained, state of the vacuum, and 
indicated power developed during the trip we have 
no data, and we Nae ee eee ee 
not yet been subjected to any regular to prove 
their capabilities. : 
On Saturday last the run from Dover to Calais 
was made in an hour and thirty-three minutes, and 
it unluckily terminated by the vessel 
a portion of the western pier at Calais. As tho 
familiar with Calais harbour well know, the chief 
ier is situated on the eastern side, the western pier 
being a much lighter structure. On Saturday 
was a i ing eastward across the mouth 
of the , and Bessemer was accord- 
ingly made to approach the mouth slightly from the 


eee 
westward, port helm to cause her to 
the helm was, we believe, steadied and then 
to starboard, but as the vessel lost way the of 
the starboard helm was unnoticeable, and under 
the influence of the transverse current the stern still 
paid off to the eastward and the bow to the west- 
revo ; wn Drage Ba dha ee 
wi » com awa some 
100 ft. or so The shattering ef the pier timbers 
was 6 mato trifle $0 the Bessemee, thd. ahaa, 05 
perienced on board being searcel while 
the only damage the vessel pos A in 


the removal of a few splinters from the sponsons at 
the bow and the carrying away of the foremast in 
consequence of the pier coming into contact with 
the wire rope stay. A few minutes after the disaster 
the Bessemer was laid alongside the eastern pier 
without difficulty, and after partaking of a luncheon 
provided at Calais station her passengers proceeded 
on their way to Paris by special train. 


into contact with the piers, the entrance on the 
second occasion being made without difficulty. So 
far, too, she has had the benefit of fine weather, 
wn teeing vedombed, wdocdis ga Ses a high sea 
running has yet to proved. Her commander, 
Captain Pittock—well known for his experience in 
the Channel service—is, we are certain, able to do 
all that can be done in the matter, but whether 
further experience will enable the vessel to be suc- 
cessfully handled in such a harbour as that of Calais 
has yet to be proved. A report has been circulated 
in some quarters that on Saturday last the hydraulic 
steering gear (Brown’s patent) not act properly 
at the critical moment; but for this report there 
was, we have every reason to believe, not the 
slightest foundation. The gear, in fact, appears to 
be all that can be desired, It is to be remembered, 
however, that with this, as with other mechanical 
steermg gears, the motion of the rudder is not abso- 
lutely synchronous with the motion of the steering 
wheel, The former follows the latter faithfully, 
but it follows it at a very brief interva) of time—an 
interval not noticeable in fact under ordinary cir- 
cumstances, but of importance perhaps under certain 
conditions, This being so, it would, we think, be 
an advantage if there was i a tell-tale 
worked from the rudder and show)ng the actual 
position of the latter, this tell-tale g situated 
so that it could be readily seen by the captain or 
officer conning the vessel, who w thus have posi- 
tive information afforded him as to the helm which 
was being given, With a long, shallow vessel such 
as the Bessemer, the helm necessary to effect any 
desired movement has of course to be given earlier 
than it would be with a shorter vessel, and how 
much earlier is a matter which only experience can 
determine, so that it is quite ble that further 
practice may y improve the control ob- 
tained of her movements in a narrow entrance and 
under the action of cross currents. 

Another point yet to be determined is the effect 
of the bow rudder. Up to the present time no 
experiments have been made on the effect of em- 

loying the rudder situated in what is for the time 
Sand the bow, to assist that astern ; but we think 
that some trials of this kind should be made, and 
are inclined to believe that under the influence of 
cross currents the action of the bow rudder would be 
po euge. beneficial, This, however, is—like the 
r points to which we have referred—one on 
which it is useless to theorise, pr ale anim saga 




































































inc So megpetme = dor ve 
ee aT m 


eee eae ns 


a eo 


pen mratins a Coates 


aes Sees a apne = Se Se eet Ts 
ao > 


‘ erat < MG eS 7 ‘ 
m mt ne ee A ett ter enter 


cr 


























































AO AL LUIETE 0 By 


Ne ee as BI == 


om 


age PALE EAL Ty 
. Sak, = * 


ont ow 


4 
SAAS EAA. idl dette 
AEE, Bre he oF, 


‘me 
eA os 


ap Mes, 


Spee 


henoot 


addtitieeunh ation. coma a. Se 


a 


. aed 


¢ yz 


25 RP 6 ed ink Gray Fe~cr 


1p pong He 





as 





¢ begs, 
ee Pag, 


408 


ENGINEERING, 





[May 14, 1875. 





on Monday the stern, and vice versed. The difference | 
bet ween of the two engines was the same as | 
during the oatward passage, the actual speeds during 
the trip being 26 per minute for the pair which were 
for the time being the forward engines, and 28 per 
minute for those aft. The bearings proved to be in 
better condition than on Saturday, and although they 
still heated, the heating was very much less than 
during the Saturday’s trip, and it was unnecessary to 
run water on them, Onherarrival at Dover the Besse- 
mer was brought alongside the Admiralty Pier in 
a manner which elicited from the passengers three 
hearty and well-deserved cheers for Captain Pittock, 
and shortly afterwards a special train conveyed the 
passengers to London. 

Thus ended the first public trial of the Bes- | 
semer—a trial which was certainly not without 
interest, although the great feature of the vessel, 
namely, the swinging saloon, remained untested. 
The weather, too, was so fine that the sea-going 
qualities of the vessel were but very little tried ; 
but there is nevertheless every reason to believe— 
judging from such experience as has been already 
gained—that they will be satisfactory. As regards 
speed the prospect is not so promising, the times | 
occupied in the runs on Saturday and Monday last | 
showing that the Bessemer is at present cer- | 
tainly not a fast vessel. 

To what extent this result is to be attributed to the | 
excess of draught above that originally intended, or | 
how much may be due to the non-development by | 
the engines of the proposed power, it is at present | 
impossible to say; but it is much to be hoped that | 
such experiments may be carried out as may afford | 
some information on this head, as any data of this | 
kind referring to a vessel of the peculiar build of 
the Bessemer have a special interest. We] shall, | 
no doubt, before long have more to say regarding 
the Bessemer and her capabilities; but in takin 
leave of her for the present it is only just to ad 
that whatever speed she may ultimately attain and 
whatever may be the results of the trials of the 
swinging saloon, the vessel offers admirable accom- 
modation for passengers, and the comforts which 
she affords can scarcely fail to be appreciated by 
the travelling public. 


RAILWAY GAUGES. 

Unper the title of “Some Notes on the Early 
History of the Railway Gauge,” Dr. William Pole 
has lately read a paper in which he strongly attacks 
the reaction towards narrow gauges now being so 
strongly shown in all countries where cheap railways 
are a nécéssity, and he goes so far as to state his 
belief that ‘the late official Indian narrow gauge 
movement will be pointed wo by posterity as a blot 
on the mechanical character of the British nation. 
It will not only show, as Oxenstiern said, ‘with how 
little wisdom the world is governed; but it will 
serve as an illustration, added to many others, of 
how, in spite of the general spread of scientific 
knowledge, the most incomprehensible delusions 
may prevail.” further, Dr. Pole, after speaking of 
the introduction of the broad gauge by Brunel, says : 
‘Would any one, with this history before him, 
believe that a great economical policy had been 
based on the uneconomical proposal to push the 
wheels closer together under a carriage body? Yet 
the records of the past few years show that this has 
actually been done. It is said that a narrow gauge 
is cheaper; but this argues simply a misunder- 
standing of what gauge means, and what signi- 
ficance it has in railway construction.” ‘These are 
forcible opinions, and coming from an engineer of 
Dr. Pole’s position, they merit a reply, notwith- 
standing that the errors they include have been 
fully shown by the results of practical experience. 

We have no intention of discussing the historical 
portion of Dr. Pole’s paper, but in order to explain 
the matter more clearly it would be necessary to 
state briefly the steps by which Dr. Pole arrives at 
the conclusions we have quoted. The 4 ft. 8} in. 
gauge Dr. Pole states to have been adopted from 
the accidental circumstance of the Northumberland 
colliery lines being made to that gauge, and he goes 
on to remark that in the earlier rolling stock all 
the bodies were situated between the wheels, and 
that it was not until the traffic had been somewhat 
developed on the Liverpool and Manchester Railway 
that bodies extending over the wheels and axles 
with outside bearings came into use. This form of 
vehicle Dr. Pole characterises as an “ abnormal 
type,” and “inherently defective in a mechanical 
point of view, and differing essentially from that 
which the experience of the world in preceding 














ages had established as the proper one for wheel 
a According to Dr. Pole, in fact, things 
were in a very bad state when Branel manger in to 
revolutionise matters by introducing the broad 
gauge. Brunel, he asserts, intended to place the 
bodies of his carriages between the wheels and to 
make the latter of larger diameter than usual with 


| a view of diminishing friction, and under these cir- 


cumstances the width of the gauge was determined 
so as to allow of placing between the wheels a 
private carriage, which was the broadest article ordi- 
narily requiring to be transported by rail. Asa 
matter of fact, however, the construction of car- 
riages which Dr, Pole terms an ‘‘ abnormal type” 


| was, except in some of the earlier vehicles, adopted 


on the Great Western as on other lines, and the 
history of this point is judiciously referred to in the 
x og under notice, as ‘‘somewhat obscure.” Dr. 
ole, however, adheres to his proposition that the 
ordinary type of railway carriage with outside bear- 
ings is mechanically wrong, that narrow gauge 
railways are a mistake, and that the gradual disap- 
pearance of Brunel's gauge, which he so highly com- 
mends, has been brought about not by any inherent 
defects in the gauge itself but simply from the evils 
of break of gauge which the Great Western Com- 
pany had to suffer. On these points we propose to 
ave something to say. 

In the first place, as regards the construction of 
railway vehicles which Dr. Pole calls “ abnormal,” 
we entirely disagree from the conclusions at which 
he arrives. More than four years ago, in dealing 
with the stability of rolling stock (vide vol. x., 
page 439), we showed that when vehicles are 
‘carried on bearings situated inside the wheels, the 
resistance to the overturning of the upper part of 
the vehicle on the springs is always less than that 
m gar to the overturning of the whole vehicle on 
the rails,” and it thus follows that if the type which 
Dr. Pole so admires be adopted the full. stabilit 
due to the width of the gauge cannot be obtained. 
It also follows, as a collateral deduction from the 
above fact, that with inside bearings the springs 
used must be much stiffer than with outside bear- 
ings, to maintain the same control of the oscillations 
of the body, and that hence the outside bearings 
afford the means of producing a more easily riding 
carriage. Under the ordinary arrangement, too, 
the bearings need be made only about two-thirds of 
the diameter which would be necessary were they 
placed inside the wheels, and this, of course, pro- 
portionately reduces the axle friction. A third 
advantage is that by extending the body of the wagon 
or carriage beyond the wheels, a vehicle can be 
constructed having a less proportion of dead weight 
to paying load, than if the body was kept between 
the wheels, while the former mode of construction also 
enables a greater number of passengers to be carried 
per foot-length of train, and thus enables an 
economy to be effected in length of platforms at 
stations, &c. Altogether theory, as well as practice, 
points to the ordinary type of railway vehicle as 
being advantageous rather than “ abnormal,” while 
we are unaware of a single point of real superiority 
possessed by the type which Dr. Pole so strongly 
advocates, 

We now come to the question as to the advan- 
tages of the narrow gauge lines which are now 
being so extensively built in almost every part of 
the world where railways are known. Respecting 
these lines our opinions are—as our readers scarcely 
need to be reminded—diametrically opposed to Dr. 
Pole’s, and we have on many occasions entered into 
the matter so fully that it will only be necessary 
for us to speak concerning the salient points here. 
Dr. Pole insists that so long as the rolling stock is 
made to suit a given traflic the width of the gauge 
can make no material difference in the cost of the 
line, for, he says, ‘‘ the cost of the permanent way 
must depend upon the weight to be carried, while 
that of the overworks can only be governed by the 
dimensions of the loaded vehicles, into neither of 
which elements does the gauge necessarily enter.” 
That he should insist upon such a statement as this 
is we think a remarkable exemplification of his own 
words already quoted, “‘ how, in spite of the general 
spread of scientific knowledge, the most incompre- 
hensible delusions may prevail.” We should have 
thought that everybody conversant with railway 
construction and working was aware that the fact 
of a given traflic having to be accommodated by no 
means at once fixes the best proportions of the roll- 
ing stock to be employed. These proportions in fact 
are toa large extent dependent apon the gange, 
and are not, as Dr, Pole appears to suppose, domi- 





nant over the latter. It is quite true that in some 
instances the fact of certain articles haying to be 
transported may fix the minimum width of vehicle 
admissible, but in all ordinary cases the width thus 
demanded is well within that which can be provided 
on such narrow lines as we advocated, and 
such as are being made in India, so that this point 
does not enter into the discussion. As faras general 
merchandise is concerned the proportions of the 
vehicles used for conveying it can be varied within 
wide limits without introducing any practical io- 
conveniences, It thus by no means follows, as Dr, 
Pole appears to suppose, that to accommedate a 
given traffic, the vehicles will, or ought to be, made 
of a certain width, whatever the width of the gauge 
may be. On the contrary, it will be found that for 
every gauge there is a certain width of vehicle 
which gives the most beneficial results as regards 
proportion of dead weight to paying load, and 
necessarily this width becomes less as the gauge is 
reduced. This being so, Dr. Pole’s assertions about 
the cost of permanent way and overworks at once 
fall to the ground, for the narrower the rolling 
stock the less is the weight per foot run of train, 
and hence the less is the strain thrown upon the 
permanent way, while of course with a reduced 
width of wagons the less can be the span of the 
over-bridges. In other words, the adoption of a 
narrow gauge enables a certain weight of train to 
be distributed over a greater length of line than 
would be possible with a wider gauge, unless in the 
latter instance vehicles of a type which might be 
justly characterised as ‘‘ abnormal” were employed. 

Dr, Pole absolutely ignores the facilities which 
narrow gauge lines afford for economical manage- 
ment and working. Yet these matters are quite as 
important as the reduction of first cost. A reduction 
of the gauge is accompanied by a reduction in the 
size of vehicle which can be most profitably em- 
ployed, and hence narrow gauge rolling stock is not 
only more frequently run with full loads than the 
stock on a wider gauge could be, but the vehicles, 
whether loaded or unloaded, are more easily handled 
at stations, and thus a source of economy is in- 
troduced, which all who have had to do with railway 
management can well appreciate. As we have 
pointed out on former occasions, in fact, the light- 
ness and handiness of narrow, gauge stock leads to 
numerous sources of economy which it is impossible 
to enumerate here, but which should by this time be 
well understood by all who have studied the question. 

Perhaps, however, the best answer to Dr, Pole's 
assertions respecting the policy adopted by the 
Indian Government re; eir new lines, is to 
be found in the every-day experience now being 
gained with narrow gauge railways, Everywhere 
almost we find such lines spreading. Inthe United 
States upwards of 2000 miles of such lines have 
already been laid, while in Canada, South America, 
and our Australian colonies, narrow gauge railways 
have taken deep root. Nearer home, too, we find 
such lines constructed and in course of construction, 
in France, Germany, Italy, Russia, Norway, and 
Switzerland, and everywhere we hear good accounts 
of the results obtained from them. In a paper on 
the Rigi Railway, read before the Institution of 
Civil Engineers in 1873, Dr. Pole remarked that, 
although the railway in question “is in every re- 
spect a special and exceptional line, and intended 
for the very lightest character of traffic, the Swiss 
with their usual good practical sense have avoided 
the foolish fallacy of narrowing the gauge ;” it may, 
however, interest Dr. Pole to know that the Swiss 
“with their usual good practical sense” are not 
only now building metre gauge lines, but are also 
contemplating the introduction of narrow gauge 
tramways. ‘The fact is that with very few excep- 
tions narrow gauge lines have one great source of 
attraction denied to many of their more pretentious 
brethren. They pay. 

It was at one time considered that it would be 
impossible for narrow gauge lines to provide the 
engine er necessary for carrying heavy loads or 
for ing steep gradients. ‘This, however, has now 
long been proved to be entirely a fallacy, the F airlie 
system affording the means of placing, on even the 
narrowest lines, really powerful locomotives, ‘Thus 
the Festiniog omge 4 of 1 ft. 112 in. gauge has now 
a Fairlie engine with 730 square feet of heating 
surface, while Mr. Fairlie has built engines with 
$29 got feet of surface, for the Patillos Rail- 
way, Peru, a line of 2ft. 6in. gauge, and others 

ith 1325 square feet of surface for the 3 ft. 6 in. 
Livny Railway, Russia. We have merely men- 
tioned these out of numerous examples of narrow 
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uge Fairlie engines to show the capabilities of 
Cain as smeute proved; but we may add 
that none - these ee represent a 
that can be done on the respective gauges. re- 
quired, Mr. Fairlie would no doubt undertake the 
construction of still more powerful locomotives, and 
we may in fact say that the capabilities of the 
narrow e are now practically not in any way 
limited by the question of engine power. we 
have frequently pointed out too, the Fairlie system 
and narrow gauge lines are intimately associated in 
several ways, for not only does the Fairlie system 
enable an engine power to be provided to an extent 
almost unattainable in any other way, but it also 


enables engines to be constructed which are |i 


eminently adapted for traversing the sharp curves 
generally to be met with on —— where first cost 
is an important consideration. his system of lo- 
comotive in fact enables the capabilities of narrow 
gauge railways to be fully developed, and we are 
glad to find that this fact is now being daily recog- 
nised, and that the advantages of narrow gauge 
are being appreciated by those who formerly re- 
garded it as of very limited application, but who, 
throwing aside prejudice, have by further inquiry 
made themselves acquainted with the real truth of 
the ease. In this number Dr, Pole does not at present 
appear to be included, 








THE PATENT BILL. 

In our issue of the 23rd ult. we published a letter 
from Dr. Woolley with respect to the preliminary 
examination of applications for patents as provided 
for in the Patent Bill now awaiting the second 
reading in the Commons, In that letter Dr. 
Woolley supports the proposal in Mr. Lloyd Wise’s 
paper lately published by us, that, whilst patents 
should be granted, notwithstanding the adverse 
judgment of the examiners, it would be undesirable 
to make that adverse judgment public (or to pub- 
lish such adverse judgment). In other words, when 
the whole of the facts have once been brought into 
juxta-position, the case should be allowed to stand 
upon its merits. Mr. Wise says substantially that 
it should suffice to compel the insertion in the speci- 
fication of two things: first, an acknowledgment of 
the existence of the prior matter the examiners 
may have found; and secondly, a specific state- 
ment of what the applicant nevertheless claims, 
This accords very much with what we have our- 
selyes advocated when referring to Mr. E. Hunt's 
pamphlet—viz., that any expression of opinion by 
officials as to novelty an utility is uncalled for, and 
that their functions should simply be to make a 
thorough search through the published records of 
things previously patented or in use—the result of 
their search to be laid before the applicant. Whilst 
it is for the public good that applicants for Letters 
Patent should receive every encouragement, it is, 
on the other hand, undoubtedly but reasonable that 
the result of any examination should, in so far as 
regards matters of fact as distinguished from matters 
of opinion, be placed on record for the information 
of the public, It would clearly not be desirable, as 
arule, to go to the trouble and expense of making an 
examination, if, after all the facts had been raked 
up, the applicant might still take out his patent, in 
such terms as to include, to all appearance, the 
whole of the old matter (if any) discovered by the 
examination, while leaving the public in the same 
position as if no examination had been made. We 
do not say it is probable that patentees would 
adopt such a course; but there might be cases 
where it would be done. Now Mr. Wise’s plan un- 
doubtedly possesses the merit of securing on the 
face of every specification a plain statement of facts, 
and of facts only, a course which on the one 
hand would not unduly hamper the patentee, and 
on the other could not be said to leave the public in 
the dark as to the basis on which the patent was 
made to rest, ‘The proposed method really amounts 
to a combination of features existing in the practice 
of the present day. To say that the report of the 
examiners should not be published because it would 
unduly hamper the patentee, is only to say that 
the same practice should apply to the report of the 
examiners as that which already now applies to the 
objections of the law officers. For example, if an 
inventor applies for a patent, his provisional speci- 
fication is submitted to one of the law officers of the 
Crown. If that officer rejects the application, say on 
the ground that the invention is not a proper subject 


views, and contend that he is nevertheless entitled 
to a patent, and thereupon, if the law officer 
the application in spite even of grave doubts in his 
a his mee is ar to the 
plicant in writing ; but neither the original objec- 
ah. wanthe t of the applicant, nen: thee 
communication of the law officer's clerk is recorded. 
The patent is granted for what it is worth, and 
is not hampered by any record of the adverse 
opinion of the law officer. Obviously, if it were 
80 nm wagpe it would in a commercial sense be 
ractically v 


i alueless to the pre for directly 
is invention was i introduced, assum- 
ing it ever got so far, it moe naturally be openly 
infringed to such an extent that he would, Me a 
very wealthy man, be powerless to work against his 
opponents. On this point we agree with Mr. Wise 
that the publication of the adverse report of the 
examiners would be so serious a drawback, that 
the value of a ‘patent would be greatly if not 
vitally injured, and the mode proposed by Mr. 
Wise of dealing with the result of the examina- 
tion appears to offer a good solution to the difli- 
culty. His suggestion that an acknowledgment of 
the prior matter found by the examiners should be 
inserted in the specification, is one which is fre- 
quently adopted at the present time in cases where 
a patentee is defining what is new in his inven- 
tion when it consists of an improvement upon 
something that has been previously patented. 

It is satisfactory to find that this proposal is 
attracting attention, and we trust that the efforts 
now being made may result in the effective advo- 
cacy of a moderate course of procedure which 
shall commend itself alike to inventors and the 
public at large. 


= 





THE POLLUTION OF RIVERS BILL. 

Arter long suspense the Bill for preventing the 
Pollution of Rivers has been introduced into Par- 
liament. On Friday last the Marquis of Salisbury 
called attention in the House of Peers to the state 
of the law on the subject, It will be remembered 
that a commission was appointed in 1865, and an- 
other one in 1868, to reports of the latter of which 
we have called frequent notice. <A general résume’ 
of the labours of the latter was given in our issue 
of March 19th, at page 223 ate, in the shape of a 
report of a lecture by Mr. Thorpe, delivered before 
the Chemical Section. of the Society of Arts. A 
reference to the index of our three peeeaeg vo- 
lumes will enable our readers to make themselves 
acquainted with the most salient points of the whole 
question. 

The commissions already appointed have afforded 
elaborate reports on the effects of river pollution 
from sewage, mining, manufacturing, and other 
causes, but up to the present time nothing had 
really been done to remedy the evils. In 1848 the 
Public Health Act was passed, which with nearly 
thirty others is now in the course of consolidation 
and amendment in the Act of the present session, 
which we have criticised at pages 277 and 345 ante. 
By the Act of 1848 the real cause of sewage pol- 
lution of rivers became operative, as it provided 
that different localities should carry out an effective 
system of drainage, the result of which was that 
adjacent rivers were made the receptacle of the 
town refuse of all kinds. Concomitant with this the 
rapid increase of manufactures of all kinds, par- 
ticularly of dye works, calico printing, paper mills, 
&c., made the evil still worse. In these respects we 
have already called attention to the condition of the 
Clyde, Aire, Irwell, and many other rivers, on the 
banks of which manufacturing operations are car- 
ried on. In his speech, the p Pn of Salisbury 
especially drew attention to the consequence of pol- 
lution arising from the refuse of distilleries being 
thrown into a river; but the importance of this 
is brought to nothing by the fact that, taking the 
whole of the United Kingdom, there are only about 
four localities in which such causes of pollution 
actually occur. We bee out how under the 

resent law the great difficulty existed of ascertain- 
ing who was the worst ye omit in respect to pol- 
lution by manufactares on the banks of a river 
where so many were engaged in producing that 
result, At present the law only recognised age 
actually done, and sometimes the ution arose 
from the mixture of two or more kinds of refuse, 
and in such cases the existing law, if it could be ap- 
plied, would be useless, We need only remind our 
readers of the case of Birmingham, where, as 





for a patent, that objection is sent to the appli- 
cant in writing. The applicant may then explain his 


we have previously stated, the mixture of acid 








action against those who were in polluting 
the river equally with themselves, ‘The Government 
have, therefore, thought it advisable to change the 
tribunal before whom offendersshould be cited, avoid- 
ing all chances of local influence. It is proposed 
that all cases which might arise under the Bill 
should be adjudged in the county court before a 
(nee gne 1257, to whose common sense would be 
eft the decision as to what a nuisance consisted of 
in each particular case, The compulsory powers of 
the Bill forbad that any filthy or other polluting 
liquids should be allowed to pass into any running 
stream. All solid matter would be absolutely 
forbidden to pass into any stream, and this pro- 
vision will be an excellent one as preventing polln- 
tion from mineral and coal-washing now largely 
carried on in all our mining districts. his 
pollution, as we have already shown, not only 
injures the river, destroying the fish and diminish- 
ing the flow, but also in case of flood covers the ad- 
jacent land to the injury of crops, and the poisoning 
ef yee 
n respect to pollution by sewage it is intended 
that this should be first puried, ~y as to produce 
an inoffensive liquid, or that it should not be allowed 
to pass into a river at all. For this portion of the 
Bill the advocates of irrigation, precipitation, 
and filtration will, we doubt not, feel deeply 
thankful, and we may fully expect to find a speedy 
multiplication of all such schemes to tempt the in- 
vestmentof capital. Already the shares of the pre- 
cipitation companies have enormously advanced in 
the market. In regard to manufacturers, who as 
a rule are not to be allowed to Jet their refuse pass 
into the streams, exceptions are to be made in favour 
of those who have been in the habit of polluting a 
river for twelve years, they being allowed two years 
from the passing of the Act to make such arrange- 
ments as would prevent, by previous treatment, of 
peace by such refuse. ‘This same rule would 
old good with those who have longer been guilty 
of the same pollution. In both cases the best known 
practical means must be adopted in treating the 
refuse before it is allowed to into a stream, and 
in the event of neglect in this respect the gy 24 
of such refuse would be absolutely forbidden, In 
this respect the Government seem desirous, while 
firmly resisting the present evils of pollution, not 
to press too heavily on those who cause it, and 
there seems some reason for this, considering that in 
many cases the act of pollution has been legalised, 
or at all events recognised by long custom. 

The first duty of action in cases of nuisance from 
any of the causes already named will lie with the 
local sanitary authorities, and if these will not act, 
the head Local Government Board is to have 
the power to institute F op pong gs and enforce 
obedience to the law. is is an important provi- 
sion if properly carried out ; but the question arises 
as to wa is to set the Local Government Board in 
action, a difficulty that has already been discussed 
in reference to both the other sanitary measures 
before Parliament, By one provision of the Bill, 
however, a certain controlling action is given, It 
is intended to group the local authorities of each 
water-shed into a kind of union, and to lay on such 
a united authority the duty of setting the Act in 
force, By this much danger of inaction on the part 
of a single local authority will be avoided, and a 
great defect of former Acts remedied, Another 
benefit that will arise will be more speedy action 
against offenders, Under the present state of the 
law it is impossible to state when an action for 
nuisance, in respect to river pollution, would be 
settled, for, as » gs experience has shown, neither 
Chancery nor the Common Law Courts seem to 
have any power /o enforce the law. Not an instance 
of legal action, that we are aware of, has occurred 
during the last few years in which polluting 
offenders have been punished—except by threat— 
whether they be bodies or private indi- 
viduals. It would appear, so far as we can judge of 
the measure as it now that it will appeal to 
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may result. But weare sadly afraid thas, as soon as 


the matter comes before the legal ession, many 
unforeseen difficulties will arise that may tend to 
mar its usefulness. Wefshall reserve more detailed 


criticism until the Bill has further — in 
discussion, as it is scarcely possible but a lenge 
number of amendments will be su The 
real battle will of course have to be fought in the 
House of Commons, where all interests are repre- 
sented, and when that period occurs we shall take 
care to place before our readers the most important 
points that should be decided. 

















THE IRON AND STEEL INSTITUTE. 

Four papers were read at the meeting of the Iron | 
and Steel Institute last week, in addition to those | 
of which we have already spoken. These were | 
‘* On the Sum of Heat utilised in Smelting Cleve- 
land Ironstone,” by Mr. I. Lowthian Bell, F.R.S. ; | 
“An Account of an Underground Fire in the 
Wynnstay Colliery, and the Means adopted to Ex- 
tinguish it and to re-enter the Workings,” by Mr. 
George Thomson (Ruabon); “ On the Manufac- | 
ture of Bessemer Steel at Seraing,” by M. J. Deby | 
(Brussels) ; and “ On the Howard Boiler,” by Mr. | 
David Joy, of Barrow. Before speaking of these | 
papers, and the discussion on them, we must, be- | 
cause of the importance and novelty of its subject, | 
return for a little to Sir John Alleyne’s paper, | 
mentioned last week and published in our present 
number. 

The use of the spectroscope in qualitative analysis 
is too well known to need any remark here; but 
hitherto no attempts to make it give quantitative | 
results have been successful. Mr. Norman Lockyer 
has done something in this direction in determining 





difficulties of which disappeared to a 
en extent in see at a He spoke also of 
ving himself adopted Holley's converter bottom,* 
and found it a t success, working 460 tons with 
one vessel a week. He believed that we might look 
forward to steel being soon as cheap asiron. Mr. 
Edward Williams said he was pleased to have 
his last doubts as to the practicability of the direct 
process removed, believing that the difficulties 
of detail would soon be overcome, and that the pro- 
cess would soon become as here as it is on 
the Continent. He started the question as to what 
was to be done with the Sunday's pig, and also with 
the rail ends and other scraps, if cupolas and re- 
melting were to be done away witb. dis- 
cussion on this question followed, in which Messrs. 
Snelus, Markham, Cowper, Reilly, and the chair- 
man took part. Sev gentlemen proposed to use 
the blast furnace itself as a re-melter, but there can 
be no doubt this would be far less economical than 
using a special cupola for the purpose. The best 
lan suggested was to use the pig in the Siemens 
urpace, in which also the scrap might be used, if 
it could not be sold (as at Seraing) or used up for 
fish-plates, &c. The suggestion to stop the blast 
furnaces on Sunday—which Mr, Markham said he 
did not find impossible—met with no approval. Mr. 
Snelus pointed out that the iron from the blast 
furnace was hotter than that run from a cupola, and 
that advantage had often been taken of this fact in 
France to use up cold metal in the converters. This 
he had known done at Creusét to the extent (on a 
particular occasion) even of 50 per cent., without 
injury, and it was constantly done to the extent of 
10 per cent. He thought much of the pig might be 
got rid of in this fashion. 
In reference to the direct process Mr. Reilly and 


the 


the proportionate constitution of certain alloys, but | Mr. Hackney subsequently alluded to the less 
we believe the results of his experiments were not favourable position of English than Continental 
sufficiently satisfactory to induce him to prosecute | steel makers as regards the ores they had to deal 
them further, Sir John Alleyne’s method of de-| With, especially that our irons were not mangani- 
termination differs altogether from Mr. Lockyer’s | ferous. They thought that this difference in the 
it will be found fully described in his paper, but | citcumstances was really at the bottom of the dif- 


briefly it is as follows: When a spark of iron, 
ignited between electrodes in common air is ex- | 
amined in the spectroscope, certain lines known to 
be those of phosphorus are seen, if there be any of 
that material in the iron, Sir John Alleyne’s appa- 
ratus is so arranged that these lines can e to 
coincide, visually, with the corresponding lines in a 
phosphorus spectrum, obtained from another pair of 


| ference in practice. After a few words from M. 


Deby, who said that he found it best to add the 
spiegel in the furnace rather than in the converter, 
the chairman brought the discussion to a close with 
the remark that if we are really going to increase 
our output of steel to the extent that seems pro- 
bable we shall have to go abroad for ores, like the 
Belgians, and can if we choose use the same mix- 


turesas they do. A very cordial vote of thanks was 


the air in the cylinder containing the iron electrodes, | 8'ven to M. Deby for his paper 

with the consequence that the phosphorus lines are| | We print on page 412 Mr. Thomson's account of 
entirely blotted out from the iron spectrum, If | the fire in the Wynnstay Colliery, Ruabon. This 
now oxygen be allowed to displace part of the hy- | fire commenced near the end of January 1874, and 
drogen (carbonic acid is used for this pu ), the | increased to p mons unmanageable proportions with 
lines will reappear (the spectrum of phosphorus just | Such rapidity that there appeared no alternative but 
mentioned allows them to be at once recognised), | to seal the shafts, This was done at once, and they 
and the amount of oxygen necessary to redevelop | remained sealed untii the end of May (four months), 
them bears a certain (inverse) ratio to the amount | by which time it was thought safe to re-enter the 
of phosphorus in the iron. Sir John finds this ratio | ™ine, which was done by descending palin + 
by experiment, uses apparatus which shows by in- | shaft by what may be called a piston-scaffold. 
spection the relative quantity of displaced hydrogen, | From this scaffold, as it was lowered, a stopping 
and so finds at once the percentage of phosphorus in | ¥48 put in the return air course coming from the 
the iron. His experiments, so far as they have yet | Seren of the fire, and when all was thus made 
gone, seem to bear out his conclusions, and to show | 8€cure the scaffold was taken out, the downcast 
that his method is applicable also to the determina- | Shaft unsealed, and the pit entered. These opera- 
tion of silicon, sulphur, &e. It is scarcely necessary | tions took about three weeks. Stoppings were in 
to point out the value of this application of the | Course of being put in round the region of the fire, 
spectroscope, if the results of more extended trial | tO prevent its being rekindled by renewed air 
confirm those already obtained, which we believe circulation, when the fall of a portion of roof caused 
they will be found to do, and in this case Sir John | another explosion, and the flames burst out afresh. 
Alleyne may be congratulated on having made a| They could not be got under, and there was no 


electrodes. Hydrogen is then caused to displace 








most important and valuable discovery. A few re- 
marks were made on this paper by Mr. Snelus, Dr. 
Siemens, Mr. Williams, &c., but they did not amount 
to a discussion, being mostly congratulatory. 

The most interesting discussion on Friday was 
that on M. Deby’s paper, which we shall reprint 
next week, Ppt r was a short, but very in- 
teresting and v a description of the new 
Bessemer Steel Works at Seraing. M. E. Sadoine, 
the director of the Société Cockerill, had, with great 
liberality, placed all the necessary information at 
M. Deby’s disposal—a piece of generosity which the 
a of = cape wp: were not slow to acknow- 
edge. Mr. Snelus, who quite recently pai —_— 
visit (with Mr. Tannese to the Ltng rench 
and Belgian Iron and Steel Works, bore out all that 
M. Deby had said as to the excellent way in which 
the new Bessemer works at Seraing were 
He spoke specially as to the running the iron direct 
into the converters, without —a& process 





which produced better as well as cheaper steel, and 


resource but to abandon again the deep workings 
and entirely close up the region of the fire. This 
part of the pit still remains closed, although the 
temperature has now fallen, and everything appears 
quiescent. The drawing of coal from the other 
parts of the pit commenced within two months of 
the time when the downcast shaft was entered. 
About 6000 cubic yards of carbonic acid gas, pro- 
duced by pte wre limestone b hydrochloric 
acid, were fo into the region of the fire when 
it was isolated after the second outbreak, with, it 
is believed, effect. 

Mr. Hackney thought that the method adopted 
had been a very dangerous one, and that its success 
had been due to the immense quantity of firedamp 
evolved, which had kept up always some little out- 
ward pressure ; had it not or this he believed 
air would have got in, and the fire would never have 
been subdued. He advocated the use of carbonic 





* See Exoruzrerne, vol. xviii, page 211, 
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acid and nitrogen, but thought the best method was 
pts toe megs, to use simply the worked 
gasesfromafurnace. Mr. Markham believed Gurney's 
method had been a failure, because of the amount of 
air which was mixed with the furnace gases, but 
thought that these fires should in general be fought 
at their origin, as had in fact been eventually done 
in this case, instead of stopping the whole of the 
shafts. Mr, Thomson in reply said he did not 
maintain that the system he had used was abstractly 
the best, but thought it was the best they conld 
have used under the particular circumstances. He 
believed Gurney's system had been abandoned as a 
failure. The circumstances of the fire at the 
Wynnstay Colliery were not at all unlike those 
attending the late fire at the West Pittston 
mines, Pennsylvania, U.S., recently described by 
us,* and we think it very likely that the means 
eventually found successful in the latter case 
might also have succeeded inthe former. At the 
Pittston mines a fall of roof caused a fresh outbreak 
of the flames, as at Ruabon. The old workings— 
where the seat of the fire was—were at once enclosed, 
and on the suggestion of the manager, Mr. Lewis 
Jones, the steam from 18 boilers was driven into the 
enclosed workings with the result that they were 
cold in four weeks. It is obviously impossible to 
say in general terms that this method is one which 
could be adopted in every case, but it is one which 
our engineers would do well to keep in mind, and 
which promises well from the comparative ease with 
which it can be applied, and its apparent effec- 
tiveness. 

Mr. Joy's paper “ On the Howard Boiler” was the 

last one read, but as the discussion upon it was post- 
poned until the next meeting of the Institute, we 
shall postpone our remarks about it also. We will 
here only say that it would add to the value of the 
sg very much, and to its length comparatively 
ittle, if the particulars of the experiments quoted 
were given in detail, instead of only a summary of 
their results. We hope Mr. Joy may be able to 
add this information, and perhaps the result of 
other trials also, before September. 

The summer meeting of the Institute is to be 
held in Manchester in September next. 














CATTLE TRANSPORT, 


Ownx of the questions which has of late been very pro- 
perly brought under public notice, is that of the transport of 
cattle by sea, the object of the discussion being to mitigate 
the sufferings of the beasts in transitu. Amongst others 
who have given attention to the matter, is Mr. A. H. 
Beavan, of 34, Leadenhall-street, who has designed an im- 
proved system of cattle pens for use on board ship. Mr. 
Beavan is well known in connexion with the importation 
of cattle from South America, having had many years ex- 
perience in the trade, and being able to realise the im- 
portance of a better berthing of the animals, both from 4 
commercial and humanitarian point of view. We recently 
examined a full-sized pen at Mr. Beavan’s offices, and as 
far as can be seen, without putting it to the test of practical 
use, it is admirably adapted to serve its intended purpose. 
The object is to keep the animals apart in rough weather, 
and to insure immunity from injury when they are thrown 
about from the motion of the ship. The pen is formed with 
elastic breast-boards and outer side boards carried between 
stanchions, the rear of the pen being closed in with a strip 
of 14-in. machine belting. The pen is divided up into 
stalls by elastic boards hinging on to the head board, and 
carried by the belting at the rear with a slip-bolt. The 
division boards as well as the belting are both placed some 
2 ft. from the deck, being in fact arranged to catch the 
sides and hind quarters of the animals. A foothold is 
afforded by diagonal battens faced with india-rubber, which 
are made fast to the deck, the rubber also saving the 
animals from injury should they fall. Fach stall bass 
feeding trough, and a galvanised iron water trough, which 
fits the feeding trough, can be removed from one to the 
other as required. The whole of the parts except the 
stanchions are movable, and can easily be put up or taken 
down. Instead of slinging the animals or driving them 
into their quarters, Mr. Beavan uses an iron box running 
on wheels, and having a padded door at each end. The 
animal is driven in at one end of the box, which is slung 
by @ crane from wharf to deck, wheeled to the pen, and the 
front door opened for the animal to walk into his stall. The 
box is not, of course, claimed by Mr. Beavan as an original 
idea. By Mr. Beavan’s arrangement the animals are fed 
and otherwise cared for on the voyage, whilst the risk of 
their value being reduced by contusions is greatly dimi- 
nished, if not altogether removed. The system appears t0 
be well adapted for the transportation of horses, and will 

them to be brought from distant countries, where 

they may be cheaply purchased, with little risk of loss 
from injury. 

2s te 


* See Everxeenine, vol. xviii., page 401. 
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SPRING-TESTING MACHINE, 


CONSTRUCTED AT THE HAGEN CAST STEEL WORKS, WESTPHALIA, 





of 












































We give above engravings of a very neat ar- 
rangement of spring-testing machine constructed by 
the Hagen Cast Steel Company, Westphalia. The con- 
struction of this machine is so simple that it will at 
once be understood from the engravings. The arrange- 
ment consists of a long lever carrying weights at one 
end, while at the other it turns on a fulcrum carried by 
a nut mounted on a vertical screw, this screw being con- 
nected by bevel gear to a spindle carrying fast and 
loose belt pulleys, and capable of being driven in either 
direction by the open and crossed straps provided for 
the purpose. At an intermediate point in the lever 
provision is made for taking a bearing upon the spring 
to be tested. The lever is raised by running the nut 
up to the top of the screw, when the spring being put 
into its place, pressure is applied by causing the screw 
to revolve in the opposite direction, thus making the 
nut descend. This downward movement is continued 
until by the upward thrust exerted by the spring the 
outer end of the lever with its weights is raised. The 
nut is then run up again, another spring substituted 
for that just tested, and soon. Of course the test load 
can be applied any desired number of times, and the 
machine affords the means of getting through the testing 
with great rapidity. 








_Frexca Rartwars.—A commission of the French 
National Assembly has rejected a proposal for a new line 
from Paris to Marseilles, which would have com 

with the Paris, Lyons, and Mediterranean Railway. 
The commission has, however, required the Paris, 


_ Lyons, and Mediterranean Company to carry out certain 


extensions. 





Tar ImproveMENT oF THE Misstssirrt.—Captain Eads 
has recently closed a contract with Colonel James Andrews, 
of Alleghany City, Pa., for the construction of 350,000 cubic 
yards of fascine work, and 100,000 cubic yards of stone 
work, at South Pass, together with a amount of timber 
work, piles, &c. Colonel Andrews is to furnish his own outfit 
for this work, and put in place 60,000 yards of fascines, piles, 
5 se cage eating eng pay. His contract will amount to 
2,500,000 dols. [ Andrews built the masonry work of 
the great bridge at St. Louis. He visited Europe last summer 
ppl errant cage herent pe bape > 94 

e will begin ing his equipments as soon as 
dole. is subscribed by the th Tenn deter Oca, ae 
has been organised in St. Louis. 
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Ww ~ tw ‘Ow ed this d the work is beyond all| Diagram 4 shows the u ion of the shaft i 
UNDERGROUND CONFLAGRATION. waleens 3 need ook say tnt the colliery poten a and | section, 15 ft. diameter idee scadfold 0 closely t2 
Fire in the Wynnstay | myself, who knew to the full the great danger of the opers- | the sides as practicable, and consistent with its moving down 


An Account of an Underground 


Colliery, Ruabon, and the Measures adopted to Extinguish 


it, and to re-enter the Workings.* 
By Mz. Gzonoz Txomson, Ruabon. 


Tx colliery at which the fire occurred, which is the subject 
of the present communication, belongs to the New British 
Iron Company, in North Wales, and is of considerable ex- 
tent, being capable of producing an “output” of a 1000 tons 
of coal a day. It comprises a “ winning” of between 500 and 
600 aecres,. under which five separate seams of coal are 
wrought in conjunction, to the’same shafts. Disgram No. 1 | 


gives a general plan of the colliery to scale, and is supple- 
mented by a —- on a larger scale, Diagram No. la; 
showing the downcast shafts, at which coals are drawn by 
separate engines, one being 144 ft. diameter, and the other 
12 ft. diameter; the “ upcast” shaft is in the “crop,” 15 ft. 
diameter, and is at present used only for ventilation. The 
“level course” of the strata is shown as well as the work- 
ings generally by the dark lines, the extent of which may 
be gathered from the calculation that it would take about 
a million cubie yards of water to fill them. 

The coal is worked somewhat after the Lancashire method, 
levels and crossings at right angles being driven, of 3 to 5 yards 
in width, to the extent of the boundary of the district of 
work, thus cutting the coal into a series of parallelograms 
about 50 by 30 yards, and it is then worked back “ home- 
wards” in the direction of the shafts. 

At the time of the catastrophe to which I am about to 
refer, there was an underground high-pressure steam engine, 
which drew the coal out of the “deep” workings, the steam 
for which was brought from the surface by cast-iron pipes and 
the exhaust” steam was conveyed thence by similar pipes 
into a return air course, where the fire occurred, and which 
will hereafter be referred to as “the region of the fire.” The 
position is further illustrated by Diagram No. 2, which shows 
the colliery in section from the “ downcast” to the “ upcast” 
shafts, with the seams of coal that are in work, and the return 
air courses into “ upceast,” and the “ insets,” or “ mouthings,” 
at which coals are drawn. The ventilation is produced by a 
powerful double furnace close to the “ upeast,” and the quan- 
tity of air passed through the workings, when the colliery was 
in ordinary work, was over 200,000 cubic feet per minute. The 
coals give off a large quantity of carburetted hydrogen gas, 
especially the two upper seams, and, consequently, the 
workings, being of a dangerous character, have to be 
conducted with great care and caution. The quantity of 
gas given off is generally from 600 to 800 cubic feet per 
minute. The usual course of the ventilation is indicated by 
yellow lines and arrows in Diagram No. 1. 

One day at the end of January, 1574, a fire was discovered 
about mid-day in the return air course, near to where the 
exhaust steam was delivered, and it is supposed to have ori- 
ginated spontaneously, for the place had been examined on 
the morning of the same day, and reported in order. Every 
effort was made to suppress the fire, but it nevertheless con- 
tinued to increase rapidly, and at length became unmanage- 
able, so that in view of the great extent and complicated 
character of the ventilation, together with the large quantity 
of carburetted hydrogen to be Tealt with, there was no alter- 
native but to withdraw the men and horses from the workings 
as quickly as possibie, and to seal up the shafts. A scaffold 
was ae placed in each shaft as low down as 
practicable, all were covered over with sand and clay to 
make them as eir-tight as possible; but a cast-iron pipe, of 
6 in. in diameter, was left through one downcast, a the 
upeast shafts furnished with light valves opening outwards 
for the purpose of relieving the outflow of gas from the mine. 
One downcast shaft was first closed, and then the other and 
the upeast were stopped simultaneously, so as to avoid un- 
necessary draught or pressure, as the case might be. Before 
leaving the workings, stoppings were in and the venti- 
Jating furnace was damped out; but in consequence of the 
intensity and rapid inerease of the fire, so long as it con- 
tinued to be su with air, the whole of the mine re- 
— well venti 

t is scarcely necessary here to explain that five volumes 
of air must be added to the carburetted hyd gas before 
it becomes explosive; that it so remains until the air exceeds 
fourteen volumes to one; and that the most explosive mix- 
ture is about nine volumes to one. As soon, therefore, as the 
shafts were all sealed, it was clear that the gas given off 
from the mine might form an explosive mixture with the air 
a oan we the Saran of the fire, 
so that at some point an explosion t, indeed was, 
very likely tooecur. Al! remained quiet for 72 hours, but at 
the end Seca chadiom sadaereeee Gates ee 
disturbing the scaffold on one pase Seen eive ie 
second, and blowing off, with considerable violence that on 
the upeast. We were'now in great difficulty, because from the 
fact ot fresh air being admitted, it was not improbable that at 
any moment another ex might occur, andthe expe- 
dieney of floodimg the workings with water was fully dis- 

sed, and eee 2 the only means by 
which the colliery be recovered. But preparations were 


at onee made to ee ee oe creer oe ate 
eS ee on the other, suspended 


pipes of 6 in. in diameter through the scaffolds to the tops of 
ponte —— with light valves g outwards only, 
and also with supplemen pi “gas tabe,” 1 in. 
diameter, having scpp-eocks, by which to ascertain, from time 
to time, the outward or inward pressure by water 

These scaffolds were put in and made tight, and all theshefte 
effectually sealed at the end of the sixth day after the ex- 
plosion—the two “‘ down casts” having been seeured by the 
end of the second day; and the courage with which the men 


®* Bead before the Lron and Steel Lastitute. 




























































The whole arrangement is shown in Diagram 
shows the baulks of timber in plan and section, the 
supporting scaffold as well as the planking, and the clay and 
puddle on same; the outflow pipes, the valves opening out- | ning 
wards, and the supplementary pipes for appiyia, water gauge, | | 
or taking off samples of the gas, &c., are shown. 

For some little time at first we loaded the valves on the 
| outflow pipes equal to! about 7 in. of water gauge, so as 
| to prevent, by the pressure of gas, the possibility of any 

current of air getting through the fissures of the strata or 

otherwise, and then at that pressure allowed the gas to blow 
through them. On the — of the second day, after the 
| resealing had been completed, the welcome fact disclosed 
itself, that the gas escaping from the valves would put out the 
safety lamp when held close to it, but would fire in the lamp 
when held at sufficient distance to allow of the necessary 
mixture of air for the purpose, clear] woneinge Sees the mine 
was now filled with carburetted by in, that the point of 
explosion had been safely passed, and that now no fire could 
| live in such an atmosphere ; and by analysis we found roughly 
| it consisted principally of carburetted hydrogen, 10 per cent. 
carbonic acid, with traces of carbonic oxide, nitrogen, and 
oxygen. 

e had now only patiently to await events, watching, by 
means of the appliances adopted, every change in the mine, 
which was carefully reco A register was kept twice 
daily of the atmospheric pressure indicated by the barometer, 
the pressure outwards from, or inwards to the mine, indicated 
by the water gauge, the temperature of the “ downcast” and 
upeast shafts, together with mer y —— of = 
escaping gases. An entire transcript of this register would 
be rad, but I have given, in Table No. L., the observa- f t a Veer old, and b 
tions at intervals of five or six days, which will sufficiently that . ran hole atthe on ia _ fi ied ith 
show the changes that occurred. A greg thermometer | | + pe _v7 A a aes serena vc ead 
was let down ty copper wire through the “ outflow” pipe, eRe t artificial re ge ae a quitters 
which was temporarily covered during the operation tr a 5 I theecbaft, and = arrang Fike _ = v4 e- 
board with «slit in it for the wire, the temperature being | °° d the bratti OF ape te tho al seal ths scaffuld, 
taken at different depths, butin the upcast, chiefly at a depth aA 4 ‘le to te ‘the ston “a ake ge the “i 
of 245 yards, opposite to the return air course from “ the enh te Ao rye pes rag gt a ame, 
region of the fire,” and in the “downcast” at a depth of | Sita > ew ry - f- F sages ° a 
200 yards. The readings in the Table are at these depths. oe ee Ro eleth, = = y OF the ecafeld, cone 
Early in Mareh, an accident happened to the sealing scaffold | |): yore ros if het a — ’ ug 
im the upeast shaft, which fell down the pit, and this caused | G™,00 the contrary, © Une Valves were ee open an in 
some disturbance of the observations at that period; but as wend a immediately = oa _ oewine 
the shaft was resealed without delay, the effect nl ena ei ee eee ee 
the course of a week. It is worthy of remark how sensible Soar oe< downcast, ne S the “ser ja oe 
the outflow of gas is to the changes of the barometer, the | Do" °° section in ae: re See eee Se 
water gauge of course rising as the barometer fell; and when a an : ere of 245 yesde. end the my tee 
a sudden rise occurred in the barometer, for a time the water yt 7 opty: ae ret a ty =e Apo wo 
gauge would indicate an inward pressure until the gas given ished ve ‘oat te ae on. thane ~ ril nail dae 
off 4 the mine gradually increased the pressure again; Pe ‘ we ; 7 te feel ob re ia’ the aay 
a forcible illustration of the extreme importance of minute eS 8 ee Pping segwa 
and constant barometrical observations to the managers of 
“fiery” mines, more especially when the workings are ex- 
tensive. 

I have inserted in the Table, also, observations of pressure 
taken at the steam pipe by which the underground engine 
used to be supplied, the valve of which had been removed so 
as to allow a passage of steam to “ the ~ ag of the fire,” in 
ease of need. This pipe, we subsequently discovered, had 
ese indications of pres- 





reasons. 

Another tube of canvas and iron rings of 3 ft. 6 in. 
in diameter, was also fastened to the box and connected 
i ooden frame on the movable scaffold; this tube 


which prevented any inflow of air. 
passing over a pulley was taken to the drum barrel of 
of a winding engine close by, the steam boilers of which 
having been removed to a distance of 200 yards, so as to 
avoid any danger of the gas from the mine being ignited by 
the boiler fires, and by this rope the men passed up and 
down, and the necessary materials were lowered for the 
operations. A steam jet was introduced into the air cupola, 
so as to increase the draught, and the exhaust steam from 
the engine was also p through it. 
ee oe ee as far aan me oe 
ing even safety into t we arranged « 
castes of va is of bright tin fastened to 








of the fire, and then to return and take out the tem 
stoppings and withdraw the movable scaffold from up- 
cast. 


The whole of this work was successfully completed in about 
three weeks from its commencement, we proceeded 
cautiously to unseal the shaft and having re- 
moved the scaffold, descended the the ventilation being 
in a measure restored h such of the air courses and 
roads as still remained i or wholly open. We also 


been broken off by the explosion. with a water 


sure are curious; and I confess at the time they gave me ; - - 
some perplexity, because the difference of pressure between uatan - ter the first 100 von wihin todas on 
that and a downcast shaft was necessarily due to the rare- the i 100 le end lin, ie the ining 


faction of the air at the end of the pipe, and by calculation, 
the temperature necessary to uce the effect was much 
higher than ap to be ble at that point. 

In the month of May, after many consultations, when the 
temperature in the upcast shaft had remained nearly stationary 
for several weeks, and had, in fact, approached what might 


110 yeaah ae “ mouthing,” and poe Ng 
road way ; ipes being proved to a pressure 

mina, SF, ood having taps and aio by which to 
play water when necessary upon the in the roads or 
elsewhere, as shown in diagrams No. la and 2. 


Proceedin, new Wi Owe teeeeeions, we found that the 
fire had raged with extreme violence all round the engine, 


be ae Lage wry - Se depth of 

260 yards, it was t e that t re was extin- i 

pon f ony and it was doe not imprudent to attempt a re- | the ironwork of which had, at one time, evidently been nearly 

entry of the mine. at a white heat, for the screw pins of the » had been 
This, however, was a formidable undertaking in view of | drawn out of the bolts at a a threads of the 

the fact that some million cubic yards of carburetted hydrogen | screws obliterated. (Ihave one of these pins, and 

gas was pent up in the workings, aod that, although the Tre also a sample of — which was about 


ight virtually be extinguished, yet in the immediate region 
of ft probably a high temperature existed, and there might 
be smouldering fire in some of the fissures, which, on the 
admission of fresh air, might rekindle. The first idea was to 
open one of the downcast shafts only, taking air down it 
temporarily by canvas ry dee thus feeling our way, as 
it were, to the region of the fire; but the difficulty here was 
the la ———s of gas to be dealt with, and the compli- 
cated the ventilating currents in the five seams 
of coal, all of which were more or less connected, and they 
had doubtless been totally disorganised by the explosion 
shortly after the first sealing of the pits; so that even if we 
carseat through tho upewst, yet by the inw of difusion of | of 
current upeast, yet by w iffusion 
sufficient air woul be obtained for combustion if any 


remained. But ultimately, the colliery manager (Mr. | i 5 : 
Ralph i > on the plan of first i that they were unable to bold, the bose. pipe, aang oe 
the upcast by means of a scaffold, somewhat in insensible as fast as they —— 
pac a Rey ee EA big tha at eal pnetear ot 5, daring the con- 
stopping up the return air course from “the region of the | then put in 0. 4, — ‘ 
a cee ink restore ug ele sasbhiee tiie bebe calgeate bapa all round 
=~ aay ao oad ” and \acmecmined, eitheet farthet 
tion as far as the explosion had left the the “ region of the fire, we roc it reer] 
the ion of the fire.” This idea seemed to put in a series of permanent 


HE 
i 
£ 

it 
t 
ct 
ie 


i 
| 





2 
: 
i 
J 
2 
H 
g 




















re ee ee ae Se 


— 
on 


ip- 
put 


re- 
ing 
pod 
iso 
ter 
the 
ster 
ing 
the 
. to 


} or 


the 
ine, 
arly 
een 
the 
and 
pout 
fire, 
that 
ping 

ere 
re of 


tein- 
nued 
eing 
gion 
was 

fall 
ach- 
upon 
| ga, 
oak 


g the 
le to 




















May 14, 1875.] ENGINEERING. 
accomplish this work successfully, but for the stopping No. 1, ENTS AND. PATENT LA’ 
which hed previously been put into the return course K at Fae (Concluded from page 396. WS, 
the upeast shaft, and which may be called the to the/ 1 nave already alluded tothe proposal : 
position ; thie stopping we E | certificates of invention, sa.ag: Mr. 
No. 1), having removed the pipe, and left through it gestions, must say that I do not 3 
a small pipe, with a tep, by which to ascertain, frum time to | Gace between what he 
time, the ure within, and the composition of the gases. subject to licenses. 

Through the stoppings indicated by the Nos. 11 and 15, we absence of fuller as to the 
left the water pipes, also observation pipes b 12 and 15, the 1 see the same 
all furnished with taps made quite air-tight, and baving dis- | ,5y1y to State rewards, as pointed out by 
conneeted the water, we connected the water pipes with an where an invention is equally 
apparatus which we constructed for the uction of ear- | ©), sufficient incall tacos det open 
bonie acid gas, by the decomposition of limestone with hydro- ACR along dip. pags 


chlorie acid, and which, by these means, we forced at plea- 
sure within the stoppings Nos.11 and 15. Diagram V. 
shows in detail one of the stoppings with the pipes referred 
to. and an explanation attached. All the other stoppings 
were made in a similar manner, with the exception of the 
pipes for the gas, and equally substantial, and were put in in 
the order in which rae: Syre numbered. 

I will briefly deseribe the apparatus for the production of 
carbonic acid gas, as shown in Diagram VI. 

It consists of two strong wooden boxes 6 ft. square by 2 ft. 
deep, lined inside with sheet lead (technically cailed chemical 
lead), so as to resist the action of the acid, and pipes, with 
taps ~~ which the acid is poured as required. The 
limestone (broken very small) is charged through manholes. 
Pipes with plugs from bottom of boxes discharge the resi- 
duum (chloride of calcium) after the decomposition of each 
charge. Cast-irom pipes with separate valves and a valve 
common to both, convey the gas as uced,S and small 
pipes with taps allow the air to be expelled from the boxes, 
and to them is attached a mercury gauge during the opera- 
tion to indicate the pressure of the gas. Whilst one box 
was giving off gas, the other was being charged, thus a 
continuous flow could be képt up, 

The charge used was about 4} cwt. of limestone, and the 
“manlid” being fastened down, the hydrochloric acid was 
poured in, and the mereury gauge on the pipe was watched so 
as to keep the pressure tolerably equable (usually about 3 in. 
of mercury). We found generally that 120 gallons of the 
acid (of 1.12 strength) decomposed the charge of li 5 
which, by calculation, gave us about 12.0 cubie yards of gas. 
The gauge indicated when the ebarge was exhausted, 
and the valves, &c., were shut and the residuum withdrawn, 
and thus the operation was repeated alternately as long as 
needful. Altogether, we put down about 6000 cubic yards of 
carbonic acid gas, and we believe that it had a very im- 
portant effect. The gas collected from all the pipes through 
the different stoppings from time to time would not support 
combustion, and the temperature within the stoppings con- 
tinued very moderate, as will be seen by an abstract of the 
observations appended to Table No. 4 (It may be interest- 
ing to state here that, in analysing the gases within the stop- 
pings, we found that a mixture of 5 per cent. of carbonic acid 
with 25 per cent. of atmospheric air, and 70 per cent. of car- 
buretted hydrogen extinguished flame instantaneously.) On 
adding more air to the mixture and applying a match, it 
would not explode; but when pure oxygen was added, and a 
match applied, the mixture exploded gently. Further, when 
this gas was deprived of the CO* by means of caustic soda 
and a match applied, it would burn when issuing into the 
open air. 

The pits were sealed up from February to end of May, 
inclusive, @ period of four months. The downcast shaft 
was re-entered at the beginning of July, and we commenced 
to draw coal again about the end of August, while we have 
now reached nearly our usual output. No change what- 
ever has appeared at any of the stoppings, all of which are 
quite cool; and the temperature within that in the main 
level (No. 15), is only about 70 deg. Fabr., so that there is 
every reason to believe that all is quiescent in and about 
“ the region of the fre.” 

I do not know that there is anything very new in these 
details, or any portion of them; but it seemed to me that, to 
bring them together in this form, might afford useful hints 
to those who may unfortunately be placed in a like unplea- 
sant predicament, and that is my sole object in bringing the 


paper before the Institute. I can only say that in my diffi- | -). 
similar 


culty I should have been glad to have referred to 
open if I had known where to lay my hands upon 
them. 

I cannot close this paper without thus publicly expressing 

my sincere thanks to the proprietors and managers of nei 
bouring collieries who kindly assisted us in our difficulty, 
and who not only gave us their sympathy, but afforded us 
valuable aid, and my company pwr feel that we are 
under great obligation to them. Amongst the number, I 
would especially mention my neighbour, Mr. Garside, and 
two gentlemen who are members of this itute, 
R. C. Webster, of the Ruabon Coal Compapy, and Mr. N. R. 
Griffiths, of the Vron Company—the latter of whom, in fact, 
stood by me both above and below ground, by night and 
by day, whenever needful. We had sympathy and help 
also from others at greater distance; Mr. Beli, H.M. In- 
tpector of Mines for the district, and his assistant, Mr. 
Headley; Mr. Dickenson, H.M. Inspector of Mines for 
West Lancashire, and our professional adviser in the matter, 
Mr. Dorning, of Manchester, who were unremitting in 
their attentions, and afforded us from time to time most 
valuable suggestions, To each and all of them I tender 
our best thanks, and with regard to them, I may with 
a quote the homely proverb, “ A friend in need isa friend 
indeed,” 








Locomotives yor Dreymarg.—A contract for thirteen 
locomotives and tenders is to be let on the 20th inst. at 
Aa: bus, Denmark, 

Bereray Coar.—It ap that in March Belgium ex- 
ported 315,343 tons of coal. Of the coal thus ex 
310,498 tons went to France. The exports of Belgian ccal 
have somewhat revived this year. 


er tern ee gt ae tO It is not reflec yr 
n T ter his arrangements, 

is to have a special advantage over others. Tian aii noone 
facturers being on an equal footing before the public, inven- 
tions would, for the most part, lie dormant, notwithstanding 


to adopt their improvements, and the public would suffer. If 
this view be correct, it follows that inventors would fail to be 


Moreover, some inventors, having the Government at their 
backs, might be constantly ind 

manufacturers by es ee of infrin its, in whi 
cases I fear there would be decided in 

obnoxious kind, as coming from official quarters. However, 
Mr. Murray’s proposals were deserving of consideration, 
having emanated from a legal gentleman of many years’ ex- 
perience; and there is much in his letter that we cannot fail 
to cordially agree with. Thus, for one thing, he suggests 
that the utmost facility should be afforded for the most 
trivial invention which the human mind is ca; 
ceiving, and that on the obvious ground that it is impossible 
to predict of what it may be the germ ; the only 
condition attached to the grant of a vate thould be that 
the invention is new. Captain Selwyn 4 cheap- 
ening the cost of protection, and points out that = 


tentees may be seriously embarrassed by the in 
Lord Chancellor's Bill for goopainy There can 
the : 
er. ; 


be no doubt the carrying ont will 
be fraught with very considerable Teogent r the 


clause relating to amendment of am of 
opinion that it would be advantageous to the if pro- 
vision could be made for additions to from 


to time of improvements in vas out the main claim in- 
volved in the patent, as in way the public would be 
kept informed, and would ultimately acquire particulars 

the best way known to the inv: of carrying out his 
original invention. With to the en in 


E 
2 


rather than have no appeal between an examiner and the 
Lord Chancellor, an intermediate a to the law officers 
would be desirable. At the same it cannot be denied 
that the law officers have quite enough to do in other ways. 
No doubt reduced fees, coupled with the due limitation of 
the subject matter to be included under a single patent 
would prove beneficial, but it is certain that su 

i desirable to weed out patents 


practically abandoned by their owners. Captain Selwyn's 
reference to Mr. Bessemer’s and its resul 
shows the enormous benefit whi 


operation of one successful invention. To the nation these 
results are lasting, to the inventor they are only transitory. 
Macintosh’s invention, referred to by Captain Selwyn as 
having been ppetestins of such great resulta, ers on such 
narrow it is to question w a 
weerr er tas sles ate oy: of examinat ys 
oie Gin cxetceraios Sak Soe voiees Soe coree taraes 
short of absolute identity with what had gone before. 
this is another of the many cases which go to prove how dis- 
astrous the exercise of su wers of refusal might become 
commerce. Dr. Pi very 
iples which render 


——p- 


of examination as to noyelty of in 
claiming clauses of i I am sure the very able 
remarks of Dr. P under these heads, as well as his 
forcible arguments as to ing the cost of pater:ts, as to 
maintaining the system of provisional 





if Sahin, sad os So pent See 
a 


. and its causes, will meet with very 


Ford Smith, as a patentee and a manufacturer, p — 
that in the absence of patents he would not continue to exert 
himself in inventing and carrying out improvements. Dr. 
Hewitt justly said that the present law places the man 
too much in the power of the capitalist. Although we must 
soterprae, und forthe rick be sue of ving’ Big mousy, there 
enterprise, or i rups i is money, 

ean be no doubt of the advisability of cheapening patents so 
as to make it easier for the inventor to negotiate on @ more 
equal —_s with the capitalist i 


i 
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any efforts the inventors might make to induce manufacturers | °ertain 


remunerated, and industrial progress would be impeded. | * 


of con- | *¢ 


reference part 
patent matters by the law officers, it has been thought that | j 


the aster preliminary examination, as to compulsory | fair 
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favour of the ~ Laws, for se a 
on the contrary 
very carefully pce Bye the test of own, 
practical knowledge and which in such 
as we have had, have been freely and publicly 
invited—whether interested against patents or otherwiso— 
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O COUNTIES. 
The Cleveland Ti Markgt Kearny hehe SI 
ron was & 
attendance on ‘Change at 


a pr Makers were, however, firm in their 
which were again based on 576. per ton 
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blast furnaces are steadily working 
The Finished Iron Trade.—There is new to report 
in this branch of ind ° orth there is 


Engineering and pH poy .—Both these trades are 
actively engaged, and will be kept busy for months. 

New Works.— Messrs. Robson and Co. intend building new 
blest furne.es in Cleveland. Large extensions are being 
made by Messrs. Pease and others in ironstone ‘mining in 
Cleveland. 
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NOTES FROM THE SOUTH-WEST. of Settling Reservoirs, to Water for Trade Pur- No.1. No. 3. 
The Welsh Coal War.—There is at last » break- fine eed by Mr 8 Hien on He History of Draining s. d. s. 4. 
up of the strike. At Dowlais, Cyfarthfa, Aberdare, and by Non-rotating Steam Appliances. G.m.b., at Glasgow a « @¢ @6 
ymney, sections of the men have work onthe| Iron Works and Mining Enterprise in South Yorkshire. Gartsherrie ,, «+ ne WS ae 
15 per cent. teduction, on the g that on any | —New hh hey Sey a Soe Coltness , = es om 760 686 
future dispute arbitration will be conceded. Mesers. Parker and Co. At a shaft is being Summerice 4, = we ow 00 676 
The British Association.—The visit of this association to |40w8 to the Silkstone seam of and at Worsborough —_ a Pt ones ° =e eo 
Bristol will take place in August, and are al. | the sinkings of the Barrow Steel Iron ‘6 new a . - $4 me 
ready being made for the event. The for the oh b pees eee ee ae 2 ae = 2S. ee 
is Sir John Hawkshaw, F.B.8., F.G.5., aod his inaugural od- colliery is being planes mn! Darnall ombwell, Goven, ot Becnaiciaw . 67 6 656 
dress is expected to be delivered at Colston Hall, on Wed- | 00¢ is about to be at , near Sheffield ; =. 
~ ; at the former the shaft is 20 ft. in diameter. Calder, at Port Dundes .. =... 726 670 
pone = SR Os ye sb Ardross. 710 O76 
as one of the places of sectional meotings. ‘Soe ions} CUTTING OFF SAW FOR HOT IRON ® ~ Seas 
are expected to meet at the Museum, but this has not been| We give below an engraving of a neat, compact Carron, at Grangemouth, selected 726 — 
set machine for cutting off iron, constructed b Ogi SCR Ata ie 726 680 
South Wales Atlantic Steamship Company.— At a special | London, and Kelley, engineers, Philadelphia. employ- at Bo'ness coo eee 676 650 
general ing of the South Wales Atlantic Steamship | ment of circular saws for cutting off hot iron bars is now (The above all deliverable alongside). 


Com » held London, on Thursday, it was resolved to 

fax directors, ae Ab on the 27th ult., 
and to apply to the Court of Chancery forthwith for the 
winding-up of the company’s affairs. was one dis- 
sentient. The following gentl were appointed liqui- 
dators: Mesers. Alexander Brogden, Steward, Kendall, Elliot, 
Watson, and Alexander. 


The Somersetshire Colliers.—It is stated that Mr. Tom 
Hughes has consented to act as arbitrator between the em- 
ployers and men now at variance in 

Bristol Docks.—The report of the Docks Committee, to 
be presented at the next meetin of the Bristol Town Council, 
estimates the amount required for carrying out the Dock Act, 
1848, for the next year, at 10,000/., and asks for a rate to 
raise that amount. 

Newport.—The annual report of the Newport harbour 
master which was ted to a meeting of the Harbour 
Commissioners on Friday, indicated that 147 vessels had used 
the gridiron during the year, and the revenue derived from it 
was 3591. This represents a decrease of 65/., mainly attribu- 
table to the strike and lock-out. The accounts showed a 
balance in hand of 9701., and a further sum of 1761. remain- 
ing due. Mr. Batchelor brought forward an array of figures 
with the object of proving that a declension had taken place 
in the tendo of Ga nah Se mers 6 hope that a liberal 
course of action on the part of the Newport Dock Company 
and other public undertakings would terminate this down- 
ward movement. 

Wayne's Merthyr Coal and Iron Works Company.—This 
company is enabled to give its ordinary shareholders a divi- 
dend for the half year ending February 28, 1875, at the rate 
of 8} per cent. per annum. 


The Severn Bridge—The commencement of this long- 
talked of undertaking has now become a fait accompli, and 
as soon as arrangements can be made with the railway autho- 
rities for the delivery of materials, a start in earnest will be 
made. The resources of Blakeney and the neighbourhood 
have been already tested as to the necessary accommodation 
for the employés, and as they are found considerably defi- 
cient, huts have been provided, and a number of these will 
be pitched near to the seat of operations. 


NOTES FROM SOUTH YORKSHIRE. 
Sueyrieip, Wednesday. 

Armour Plates fur the New Tronclad.—The armourplating 
for the new ironclad ship Téméraire. now building at the 
Chatham dockyard, is being made at the Cyclops lron and 
Steel Works, Sheffield, by Messrs. Charles Cammeil and Co. 
(Limited), These plates will all be of large but not of the 
largest size, @ number varying in weight oh 10 to 15 tons 
having just been ee hence. Messrs. Cammell and 
Co. have recently put down additional machinery of immense 
size and power for the purpose of planing, boring, and slot- 
ting armour plates, fort shields, &c., of the largest size. 

Puddlers ordered to pay Compensation. — On Monday 
eleven paddlers pore eell. y the Albion Steel and Wire Co. 
(Limited), Sheffield, were ordered to pay their employers 3/. 
each and costs as compensation for leaving work without 
notice, and without any just cause or lawful excuse. 

Exports of South Yorkshire, Gc. Coal from Grimsby.—It 
is stated that the quantity of coal shipped at Grimsby by the 
Manchester, Sheflield, and Lincolnshire Railway Company 
during the month of April, was 23,856 tons, as compared 
with 20,642 tons in April last year. Of the former tctai 
France took 5085 tons, Sweden 2210 tons, Denmark 1731 
tons, Russia 1236 tons, and Byypt 7946 tons. It may be 
stated that the total exports of coal, &c., during April 
from all parts were less than in the corresponding period 
of 1874, 

Messrs. Hydes and Wigfull (Limited), Sheffield.—The re- 
port of the directors of this company states that the exten- 
sions, of plant and i m im 1873, have enabled the 
company to do a y increased business. Further ad. 
ditions have been made during the year to the plant and 
a the manufactory, and alterations are in pro- 
gress at Market-street ises. A dividend of ten per 
cent. on the paid-up capital is recommended, and it is stated 
that the sums due to the vendor, a» well as all preliminary 
expenses, have been paid off. 

Midland Institute of Mining Engineers. —A largely 
attended ing of the members of this Institute was Boia 
at Barnsley on the evening of Wednesday last, Mr. Embleton 

ided. The following gentlemen were announced to have 
meng Ft ey Mr. A. Beevor, sanegee of the 
Sikastone worth Collieries, Barnsley ; Mr. A. Davy, 
Sun Foundry, Leeds; Mr. Stephen Holman, hydrenle 











sued on two papers which previous meetings, 
being respectively by Mr. Patterson on “ The Construction 





a plan so common that we need scarcely refer to the process. 
The machine shown has one claim which is of considerable 
importance: there are no sliding surfaces, and no chance of 
derangement from iron scale or iron dust. The saw spindle 
is mounted in a pivoted frame, and as there is no friction or 
other resistance than the cutting action, an operator will 
feel the operation of the saw as it is pressed against the 
iron, a matter of some importance, and necessary to protect 
the saws from injury, which often occurs when the feed is 





not sensibly felt. A number of the supporting brackets 
are fitted on a rod, three to four feet long, so arranged as to 
be set up in the position shown, or dropped down out of the 
way as the length of the iron being cut may require. Ad- 
justable gauges for determining the length of the pieces 
eut are provided on the opposite side of the machine from 
the one shown in the engraving. The belt coming down 
from a shaft above becomes slightly tightened as the saw is 
pressed forward to the iron, and loosened again when the 
saw returns to the position shown. The purpose of this 
arrangement is to avoid unnecessary strain upon the saw 
spindle’ when the machine is not in use, and to permit it to 
run continuously, a matter of convenience when a number 
of workmen use the same machine, as it saves stopping and 
starting each time a piece is to be cut. 


NOTES FROM THE NORTH. 
Guaseow, Wednesday. 

Glasgow Pig-Iron Market.—Some moderately large trans- 
actions took = last Wednesday which, for a time, 
arrested the downward tendency of the market; but on 
Thursday afterooon Messrs. William Baird and Co., of Gart- 
sherrie and Eglinton, intimated a reduction of 2s. ton 
all round, and immediately Sasteate bemana fad ie oom, 
the market closing on that day with sellers at 66s. 6d. The 
decline was fi ee on Friday, when business 
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Clyde Blast Furnaces.—The blast furnaces at Clyde Iron 
Works were recently damped down for some days in con- 
pense af ie aes Bes AES 0 ee akel 
culeation wages proposed by the proprietors. wished 
to have the same terms as had been granted to the Coltness 
furnacemen ; however, as large orders recently came to hand 
that required to be pushed on urgently the demands of the 
workmen were conceded, and the furnaces were again blown 
in on Thursday night. 


The Mining Trade.—There have been several stoppages of 
work and “ make-believe” strikes among the miners on ac- 
count of the reduction of wages announced several weeks 

but they have resulted in no practical good to the men. 
the miners of the Glasgow (south side) district held a 
general meeting yesterday to hear reports from the coal- 
masters ing 8 — that they should limit the reduc- 
tion to 6d. per day. replies were all to the same effect, 
mane that the employers were compelled to make a reduc- 
tion of 1s. per day at the present time, on account of the 
low price at which the ironmasters are sending their coals 
into the market. It was unanimously agreed to yield to the 
reduction. In the Motherwell district the men have had their 
= reduced so much that they are only making from 4s. 
to Dy! day. There are such large bings at the pitheads 
that } raed might easily be allowed to stand idle for a good 
while. coal is selling at 7s. to 8s. per ton at the pit- 
head, and dross at 3s. per ton, as against 22s, and 13s. re- 
spectively, at the beginning of 1873. There is also a very 
unpromisiug condition in mining trade in the Carluke 
district. Some of the pits are being closed up for a time. 


Institution of Engineers and, Shipbuilders—Graduates’ 
Section. — The closing meeting for the session of the 
Graduates’ Section of the Institution of Engineers and Ship- 
in S was held last night. Mr. James Gil- 
christ, president, occupied the chair. He intimated that the 

il of the Institution had approved of a proposal to in- 
stitute a fund out of which toaward medals on account of the 
best paper, read by a member during each future session. 
The office-bearers for next session were then elected, alter 
which the meeting tock up the adjourned discussion read by 
Mr. Gilchrist at the preceding meeting on “Corrosion of 
Marine Boilers.” The discussion was exceedingly interesting, 
and elicited a number of important facts from practical 
marine engineers. At the close the members separated for 
the vacation, which wi'! last till October. 


Royal Scottish Society of Arts.—A meeting of this Society 
was held in Edinburgh last Monday evening, Mr. John Lesseis 
presiding. The re of the committee on Dr. J. A. Russell's 

on the “Ti phic Alphabet asa Branch of Technical 
ucation” was submitted by Dr. Ferguson. The committee 
were of opinion that Dr. Russell’s proposal to make the Morse 
code of signals, suggested by Professors Sir William Thomson 
and Fleeming Jenkin, apart of technical instruction in primary 
schools, was quite within the intelligence and powers of the 
children attending those schools. Uf course they did not 
undertake to decide whether such instruction was needful or 
desirable; but the committee considered that it deserved 4 
trial in shipping or fishing localities. On the motion of Mr. 
H. Muir, it was agreed to instruct the secretary to bring the 
subject under the notice of the Education Board. Councillor 
Gowans then read an interesting paper on the sanitary oondi- 
tion of the city of Edinburgh, and the best means of effecting 
improvements in this direction. 

The Water Supply Question.—This question is at present 
engaging the nin of many towns = districts through- 
out Seotiand. In a aumber of instances, works are in pro- 
in others totally new works are being constructed by way of 





su ing wells and and other precarious means 

of supply. In other again, the are in the 

throes of an agitation, are asking ves if there is 

any good reason why, at the bidding of sanitary reformers, 
should any new system of supplying 
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COAL AND IRON IN THE UNITED STATES. 
Notes of a Visit to Coal and Tron Mines and Iron 
Works in the United States.* 

By Mz. I. L, Besa, F.R.S. 

Or the entire production of iron in the United Kingdom, 
in the year 1871, it may be said 
exported to foreign countries, and half, the United 
States of America received one-fourth, or something like 
750,000 tons. soth P ee 

In the year 1874, this important figure was reduced to 
130,000 tons. Accounts had reached England that the pro- 
ducing powers in Pig iron of this, our most valuable customer, 
had risen, during period in question, from about 2} 
millions to 4 millions of tons. 

It will be in the reeollection of all, that, between 1871 and 
1874, iron of all kinds rose to an unusually high price in this 
kingdom. It therefore became a matter of great interest to 
the British ironmasters to learn whether this un ented 
growth in the Amei.can iron works was due to the stimulus 
of our own excited markets, and whether the increase could 
be actively employed when iron tell in value to the price 


which experience had accustomed the world to pay for this s 


commodity. 

At the meeting of the Iron and Steel Institute, held in 
Liége, in 1873, invitations, reraarkable for their courtesy and 
earnestness, were received requesting our members to visit 
the mines and iron works of the United States in the follow- 
ing year. 

That, which at the time wes impossible for the Institute 
to undertake, was not a matter of insurmountable difficulty 
to myself, and since my return I have been asked by my 
colleagues on the council to communicate the general im- 
pressions produced on my mind by what I saw on the other 
side of the Atlantic. 

Before entering upon this task, 1 would, with your per- 
mission, avail myself of this first opportunity of announcing 
Fare that those promises made Professor Raymond, on 

balf of his fellow-countrymen, were, so far as my own ex- 
perience goes, more than realised. 

I listened with feelings of the greatest satisfaction to the 
numerous and sincere recognitions of the valuable services 
which had, in the opinion of American ironmasters, been 
rendered to the progress of the science and art of our branch 
of metallurgy by the labours of the Iron and Steel Institute. 
May I add that my love for my own country, as well as my 
pride at belonging to its body of ironmasters, were equally 
flattered by hearing the people, as well as the Sovereign and 
Government of Great Britain, alluded to in terms for which 
the word veneration is the only “7 term which occurs to 
my mind. The recollection o his, together with the 
generous cordiality of my own reception, will for ever keep 
alive in my own breast a vivid reminiscence of my visit to 
the kindest of friends in the United States. 

I cannot, without exposing myself to the charge of egotism, 
dwell at greater length on the marked distinction with which 
I was everywhere received both by public bodies and private 
individuals, and if I allude to it once more, it is only that the 
members of the Institute, over which at that time I enjoyed 
the high honour of presiding, may know that even an un- 
official visit of their representative was regarded with so much 
favour. 

Transport. ‘ 

In the manufacture of an article like iron, requiring so 
large a weight of raw materials, the distances which separate 
the latter, the means of bringing them together, as well as 
the conveyance of the product to market, constitute im- 
portant subjects of investigation. 

The vast area of the United States places at the disposal 
of its inbabitants enormous mineral wealth, but the different 
geological districts, corresponding in immensity with the 
country itself, render it necessary to carry the produce of 
the mines over distances. quite wee Bren in this country. 

For the purposes of this communication, we need not 
trouble ourselves with any portion of this great continent 
west of the Rocky Mountains. Commencing at a distance 
of about 500 miles from the Atlantic seaboard, in the 34th 
parallel of north latitude, is the formidable chain of moun- 
tains, the Allezbanies and their offshoots, which, as they ad- 
vance northwards, approach nearer and nearer the sea coast. 

For ail purposes of inland navigation, the rivers east of 
this mountain range, such as the Hudson and Delaware, sre 
of moderate dimensions, com ively speaking, and com- 
mand, in consequence, but a limited surface of country. 
West of the Alleghanies lies the lar, plain in the world, 
embracing 14 millions of square miles, all drained by one 
river, the Mississippi, and its tributaries, the Missouri and 
Ohio, with a host of smaller confluents. 

The volume of water flowing down the numerous channels 
which drain the basin of this magnificent river, affords im- 
menee facilities in the way of transport. As an instance of 
this may be quoted the conveyance of coal from Pittsburg 
down the Ohio. Twenty thousand tons of this mineral are 
shipped on board a flotilla of flat-bottomed boats conducted 
by one steamer and carried for a distance of 1600 miles at 
something under 1s. per ton, which includes the cost of bring- 
ing back the empty barges. > 

n both river systems, east and west of the Alleghanies, 
when it became a question of using their waters in connexion 
with the manufacture of iron from pit coal, canals had fre- 
quently to be dug to ct the mineral fields with each 
other, owing to direction of the natural water-courses. 

Jecasionally, the difficulties arising from rapid differences of 
level are unusually serious. In one near Stanhope, a 
canal is connected with the Delaware River which flows at a 
distance of 500 to 600 yards, 170 ft. below it. The inclination 
of the surface is thus too steep to permit the service of locks, 
and hence the barges, holding 70 toms are 
eradle, drawn up by means of # turbine from the river, and 
jaunched into the cana! et the bead of the incline. 

_ It would appear that from some eause or other, the exten- 
sion of cultivated lands and removal of forests being regarded 


* Peper read before the Iron and Steel Institute. 





: 
3 





that one-half was | %! 





if 
fia 
ii 
a 
iH 
HE 


8 
5 
5 
He 
Het 
F 
Hy 
Pit 
erte 
Fes 


i 
rE 
i 
g 

Pi 
Fs 
| 
il 


7 
| 
a 

i 
l 


E 
4 
1 
¥ 
$ 
i 
“| 
S 
cy 
F 
zee 


: 
: 
5 
z 
Fe 
3 
E 
r 


a 

a 
: 

i 
i 
Bg 
le 
Hi 
cake 
if 


: 


Under these circumstances, it may be useful to dwell 
few moments on the question of the ican railway 
which has grown into dimensions far exceeding those in our 
own country, the land of its birth. 

Pomyees f to Poor's “ Manual of American Railways,” we 
had in this kingdom, at the end of 1873, 16,082 miles of lines 
of road. Against this the United States had at that time laid 
se ati ee 

n Tni i m, the av e cost mile was 
36,582/., while in the United Staten te only pteedovee of to 


Stumpage on 2} cords of wood, at 7 cents...0,18= 
Oust of besnbog, 2 i conte | bushel ~35e 
Leading charcoal to hurnace, 14 cents. .. 01-66 





Kentucky 4 ” 
Missouri “ee 38%.7d. 
Tennessee oss ons Sls. 6d. ,, 


as might be expected, 
from an acre of ground differs ly, 20 cords in one 
ones ven and 4) to 45 in another. To produce 100 
bushels o} Sherscal, 94, exvde of wood azo used, but the bushel 
of 2700 cubic inches varies considerably in weight according 
to the wood employed. 

I may here observe that the system of weights and 





11,5007. No rigid comparison can, of course, be drawn from 
these figures, owing to the extent of single line being very 
different in the two cases. There are, however, two serious 
sources of expense connected with their formation, in which 
our American friends enjoy ad es over ourselves ; 
they have not had to fight their way inch by inch—often at 
an enormous outlay—in obtaining legislative authority to 
construct their railways, and they have not to pay, as we 
have occasionally to do, exorbitant prices for the re- 
quired for the works. Of course, the conditions in the two 
countries are very dissimilar ; but, looking at the overwhelm- 
ing importance, particularly in an industrial community like 
our own, of having not only the most perfect, but the most 
economical means of | tion, ch of construction 
cannot be yr mane = a ete 

Against the advantages just n , t ilway companies 
in the United States eg had to contend with scarce, and 
therefore dear capital, with all materials, save timber, far 
more costly than with us, and with the very high rate at 
which imported labour had to be paid. They have sought, 
and often very successfully, to mitigate those drawbacks by 
adopting less expensive modes of accomplishing the objects 
they had in view, than have been considered requisite in a 
more settled country such as our own. It is true the results 
have been such as would scarcely have satisfied the jealous 
eye of a Government inspector before sanctioning the open- 
ing of a new line in Great Britain; but in America the con- 
venience of the many is allowed to override the possible 
injury to the interest of the few. 

it may be interesting to know, on the same authority as 
that already quoted, that in the United States the working 
charges amounted in 1873 to 65.1 per cent. of the earn- 
ings, against 53 per cent. in this country, and that the 
average net receipts in the former case were 4.85 per cent. 
on the entire cost of the railways, against 4.59 per cent. 
with us. 

The rates paid for carriage of ore and coal vary very 
greatly, in some cases as much as 1}d. per ton per mile being 
charged for distances as great as forty miles, while in others 
very little above one-third of this sum was spoken of as the 
price at which some companies were willing to contract. In 
the latter case, however, the line was in an undeveloped 
district, and the authorities are, in consequence, very so- 
licitous to draw capital for the establishment of industrial 
enterprises. 

After these preliminary remarks, I will now ask your at- 
tention to the pa hs el gy and genera! nature of the 
different materials required in the manufacture of iron in 
America; and, first in order, we will consider the subject of 
the fuel consumed in the process, beginning with that ob- 
tained from the vast forests of that country. 


Charcoal. 

The English traveller has not far to journey in the United 
States before he discovers that trees are held in much lighter 
estimation than that with which he has been accustomed to 
regard them in his own country. On the banks of many of 
the rivers, or in their beds, he may see e trunks partly 
embedded in sand or mud, where they lie till they rot, unless 
carried further down stream by the next flood. On one 
occasion, I observed that trees of considerable di i 
were mouldering away alongside the railway, to construct 
which they had baen eut down. i 

This timber, as it stands in the woodlands of America, has 
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es employed in the American iron works is one of 
those few things which our relatives in that part of the world 
have done badiy. Their currency of dollars and cents is a 
proof of a correct appreciation of the value of the decimal 
system, but not content with introducing our unmeaning ton 
of 20 ewts. of 112 lb., they have two distinct tons, one the 
same asour own, and a second of 20001b. In one part 
of the United States pig iron is sold by the one, and, in 
another, by the other ton. The same applies to coal and 
coke, except where, as often happens, they are sold by the 
bushel, this measure of coal being considered to weigh 83 lb. 
and of coke 40 1b. Malleable irop, on the other band, is 
brought to market oneey by the lesser ton, except rails, 
which are sold by the English ton. 

Zo setann te cuonenep speuense se canreenl, the domiags ove 
sumption for a ton of pig iron may be taken at 110 bushels, 
hence for the 600,000 tons of charcoal pig manufactured in 
the States, there will be consumed 65 millions of bushels 
6 ee ee ae 
of an acre, we have 1200 bushels of charcoal from this area. 
It would, therefore, appear that to provide the fuel for the 
charcoal furnaces now in operation in the United States 
46,000 acres of timber falls annually to the axe. 

Assuming a bushel of charcoal to weigh 22 Ib., the weight 
consumed for iron-making will be about 550,000 tons a year. 
Calculation shows that, after making proper allowance for 
waste, - a 200 — te ee Rac of coal, in the 
county of Durham, w uce the same weight of coke 
as is obtained from 46,000 acres of American forest . 

The time necessary to reproduce the growth of timber was 
stated to vary from 20 to 80 years. Taking it at 26 years, 
we have 1,115,000 acres of land as being required for char- 
coal purposes, an area which brings bone Seosibly the cost 
of conveying the fuel to the 189 furnaces'*ngaged in smelting 
iron by its means. 

Doubtless this extent of forest, great as it is, forms but an 
insi a of poo sheen praia acres of timber 

w cover various ol vast i of 
the United States. Meralecaes, in many Guatiens, tions, the 
growing scarcity of wood has already d the attenti 
= a semen Me the cores rw and . commission 

rom ouse of Representatives recently reported on 
the position of the nation, in respect to the want of care in the 
treatment of woodlands. 





Coal Measures. 

Leaving those sources of fuel which are being formed, 
as it were, in our own time, I must pass on to those in 
which ration after generation of vegetable life growing 
vpon the wreck of its predecessor in the early history of our 
p-anet, have furnished the coal deposits in and which 
im abundance have probably no parallel in the world. 

In them is to be found ev form in which coal is 
familiar to us, from the one w is richest in volatile con- 
aemesate tp he Seen eae sane of the anthracite. But 
pre-historic vegetation has stored up the United States fuel 
not only in the solid state, but also in the other two eondi- 
tions, ia which we recognise matter as it constitutes our globe. 
~ More than one case came to he er mginn sDipumge me se] 
houses are heated and lighted by be ay ogg gas 
hy seanaly pring Gs.0. Pome jole in the ground, but the 
most ble instance of Caiing, preeens fen st of 
the Iron City and Siberian Iron 
From a 3-in. bore hole, 1200 ft. in depth, and within a few 

issues a constant 


of light carburetted hydrogen at a Pressure, I was informed, 
a , 1 was 
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works, neither for 





about 3001, recei’ aceording to in from 
oil wank, upos as much as to 
process of oil,” as it is called, is not a diff 
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cult one, that is, if oil is there, pespeeing which there is a 
great deal of uncertainty. A bore hole is put down, varying 
in depth from 300 ft. to 600 ft., till they reach the oil stratum, 
which usually consists of a bed of gravel. From this, ia 
some instances, the oil flows naturaily to the surface; in 
others a pump, having a 7 of about 2in., is oe} . 
bringing it to the surface. The motive power is suppli y 
7 ema steam engine, not unfrequently worked by the eom- 
bustion of gas which issues from the cil-bearing strata, found, 
it may be remarked, lower, geologically » ing, than the 
coal measures themselves. 
The question of the duration of these natural oil springs 
at once suggests itself. Instead of these deposits of liquid 
fuel stretching over « vast expanse of country, they clearly 
oceupy spaces of limited extent, and are, comparatively 
speaking, speedily drained of their contents. Thus, many of 
the Oil City wells, insteai of being pumped continuously, as 
was the case a dozen years ago, are exhausted by an hour or 
two's work in the day, aff.rding only two or three barrels of 
oil, which collects during the 24 hours. New discoveries, 
however, are being made, so that the total produce of the 
country, | believe, is equal to, if not greater than, that at 
~ ee : : 
he purification of the crude oil for illuminating purposes 
has given birth to enormous industrial establishments, one 
of the most remarkable of which I visited in the city of 
Cleveland. Time will not permit me to do more than state 
that in it 420,000 gelions of refined oil are distilled every 
day, and sent all over the world in 8000 well-made casks of 
a wood, all of which are manufactured on the premises, in 
what is probably the most extensive cooperage in the world. 
Within its walls 1200 men and boys are engaged, their ex- 
ertions being supplemented on a large scale by mechanical 
agency. 





Coal. 

I now come to consider that variety of fuel, I mean pit 
coal, without an abundant supply of which no people can 
long hold a position of any importance as an iron manu- 
facturing nation. 

Great as is the super ficies of the territory which forms the 
subject of this communication, it may be doubted whether 
there is any similar area in the world in which a larger pro- 
portion of the surface is occupied by coal-bearing strata than 
is to be found within its boundaries, They are three in 
number consisting of: 

1. An eastern district, commencing in the Sq. Miles. 
State of Pennsylvania, ing through 
the States of Ohio, Maryland, Kentucky, 
Western Virginia, Tennessee, Cieor gia, 





and terminating in Alabama . 58,737 
2. A central district occupying a consiler- 
able portion of the State of Illinois and 
extending into Indiena and Kentucky 47,138 
3. A western field situate in the States of 
Iowa, Kansas, Missouri, &c. ... ee «64, 487 
170,362 


Besides these, there is a smail patch of coalfield in Michi- 
gan, which, however, as far as it has been explored, contains 
only thin and unworkable seams. For these reasons it is 
not taken into the account. This, and some doubtful ground 
in Arkansas, Texas, and others, bring up the total area of 
the coaltields in the United States to 192,000 square miles. 

It seems to me that these areas are probably, in point of 
productive powers, a little over- estimated, inasmuch as 
running through them are numerous and very extensive 
valleys, from which the coal has been partially or entirely 
washed away. There remains behind, however, after making 
ample allowance for losses by denudation, an enormous 
available area, against which the 8000 square miles of coal 
formation in the United Kingdom becomes, in point of extent, 
a very insignificant stretch of country. 


Anthracite. 


In our own country, where this variety of fossil fuel occu- 
pies so small a portion of our coal-bearing strata, we can 
form but a faint idea of the important position it occupies in 
the United States, where last year, out of a total production 
of nearly 45} million tons, nearly 23 millions consisted of 
anthracite, and out of 2} millions of tons of pig iron smelted, 
about one-half was the product of furnaces burning this 
variety of coal. 

The country in which this remarkable deposit, for all prac- 
tieal pur; of our inquiry, is found, lies on the north-east 
corner of what I have designated as the eastern district of 
the great American coalfields. It is = up into three parts 
or sections, but lying at no great distance apart. Their 
superficial area is comparatively small, the united measure- 
ment being estimated at 472 square miles. That which they 
lack in extent of surface, however, they make up in the 
quantity of coal they contain. In one locality I visited there 
were three seams, having a thickness of 13 it., 15 ft., and 
18 ft. respectively, but in some cases they exceed these both 
in number and thickness 

From the position which these beds of anthracite coal 


occupy, it would appear as if, after their original formation, | © 


an enormous amount of lateral com had been ex- 


si of which vary from an angle of 20 deg. to 45 deg., 
occasionally descending to a depth of 200 to 250 fathoms 
or more. In some cases this compressive power has been so 
great as a > 
such asto convert what is the floor of the seam in 
one into the roof at another, and, from a similar cause, 
of coal which has accumulated at the anticlinal 

axes of some of these coal undulations is so great as to afford 
a ft. to 60 ft.. or even more, in thickness. In 
some cases denudation has carried off not only the sandstones 
and shales, but a portion of the coal itself, in which case, the 
bared edge of the seam either comes to the clay or is found 
alluvial matter of the surface. Where 


the Schuylkill district, I inspeeted an open quarry of coal 
10 wana ba extent, from which it ia "eaid’ 850,000 
ee ee ee ee having a height of 
The seams of coal in the anthracite region lying at such 
a slope, renders it necessary to resort to peculiar appliances 


§ 


i 


for t es aa = shafts nor hori- 
zontal drifts suitable purpose. A powerful 
engine is plese en Gay sultien, ann plane is 


sunk through the coal itself, varying, 
ness with the inclination of the bed, up which the mineral is 
drawn. 

The winding engine, however, instead of merely li the 
coal to the surface, is so arranged that the ma bom 
mine is raised to the top of a gigantic mass of timber framing, 
known as the “ breaker,” the use of which is rendered neces- 
sary from the natare of the coal itself. 

Anthracite, as we all know, is extremely close in its tex- 
ture, and requires considerable force to fracture it. At 
same time, it is difficult of ignition, and can only be kept 
burning in fires of moderate size, by having a large surface 
ex to the aetion of the air. ‘The labour of } i 
down a large block of coal and the waste in small, which is 
practically worthless, would be so great that the coalowner 
performs this duty for the consumer, by passing the mineral 
over and through the breaker, which at the same time enables 
him to remove slates and other impurity by hand picking, 
and by a current of water. 

The largest blocks known as “lump” coal are chiefly 
consumed in the blast furnaces, and the others known as 
“ broken,” “egg,” “ stove,” and “ chestnut” coal are employed 
for various other purposes. The “stove” is that used for 
domestic fires, and commands the highest price; but the 
extreme difference in value in all kinds is comprised within 
3s. 6d. per ton. 

Practically, anthracite coel may be regarded as a natural 
coke, seeing that it often contains as much as 93 per cent. 
of solid carbon. It is, therefore, easy to comprehend what 
would be the position of an ironmaster, who, instead of 
digging out 100 tons of coal in order to obtain 60 or 65 
tons of coke, no richerin combustible matter than anthracite, 
he had to deal with the 65 tons alone, in 4 mining point of 
view. 

This, however, is far from being the actual position of the 
owner of an anthracite mine. It would be difficult to give 
any figures which would convey @ correct idea of the actual 
condition of things, different pits giving such different resulte. 
The height of = seams, - the — of ioe thrust,” 
working out the support of a roof lying at a high angle, is 
the am of a greater loss in “ pillars,” than wi us.» This 
varies from 15 to 50 _ cent. of the whole contents of the 
seam. Taking it at 26, which I heard stated was not an un- 
common ease, we have 75 per cent. of the actual bed of coal 
brought to the surface. 

The mere act of breaking the coal, produces a considerable 
quantity of small, which, from the dense manner in which it 
lies on a fire, shutting out access of air, is valueless. Asa 
consequence, in the vieinity of the older anthracite pits, are 
to be seen many acres of ake and doe bat which has 
passed through the screens bright c in its appear- 
ance, but at present entirely unmarketable. . 

The loss arising from the cause first described is often very 

large, for inclusive of — picked out by hand or washed 
away, sometimes as much as one-half of the whole output is 
thus rejected. This proportion, however, is probably an ex- 
treme one, the loss from the cause in question being occa- 
sionally under 20 per cent. of the coal actually drawn. 
The amount of the charge for royalty is very varied. The 
anthracite mines were opened out in 1820, when 366 tons 
only were sold. The intractable nature of the coal rendered 
its introduction one of such extreme difficulty, that nine years 
afterwards the total weight brought to market was only a 
little above 100,000 tons per annum. It was 20 years alter 
1820 before it reached a million, 44 years before it touched 
10 millions, but in the last 10 years it has risen to something 
Bae teat cme techs senna tere 

A 8 r, who was fortunate and sagacious enough, 
in the early career of this important branch of mining in- 
dustry, to purchase coal lands, pays in the way of interest, 
little—often ape te the way of royaliy. A lessee of 
coal afterwards paid about 1s. per ton, but this, in recent 
years, has risen to 2s., or oven as high as 2s. 3d. 

The men en in the mines work from eight to ten 
hours per day, I heard of a gang of three men sending 
as much as 32 tons of coal to bank in one shift. They are 
paid on a sliding scale according to the selling price of coal, 
upon which I have to remark. Under this 
seale, and during the recent period of wild excitement, the 
head of the gang earned as much as 30s. to 38s. per day, and 
even at the period of my visit, when the iron trade, the 
chief customer of these pits, was in a lamentably 


a ae Seek en Es Sas for 
sw 4 
At the present time, it ms: be assumed that the cost of 


delivering the whole produce 
into wagons, wi 

is about 12s., and upon this, also, I shall subsequently 
ve a word or two to say. 
(To be continued.) 
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Central Posie HeSeend <The. oon of the Central 
Pacific Rai re ay ag Peeling 7 dols., as com- 
with 804,044 dols, in February, ee vag — 


ebruary, 1873 ; and 571,836 dols. in ° The 
business of the Central Pacific appears to be of a highly pro- 
gressive character. 


Permanent Way on the Grand Trunk.—The cost of main- 





the 
the anticlinal axis has not been removed, the coal is sume- 


the ‘permanent way of the Grand Trunk Railway of 
Const last pear appeuas G have teen 440000 tend thaw ta 




























1873. The report of the engineer as to the wear of steel rails 
i i ; and it is intended during 1875—the 
rails rendering it —to com. 


4 
i 
g 
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French Railways,—The len, of line in operation i 
France at the close of 1874 —se 11. BF miles, ne 
compared with 11,7214 miles at the of 1873. It follows 


that the extent of new railway opened in France in 1874 
222) miles. Even now France can scarcely be said oe 


over-supplied with railways. The aggregate earnin f 
French railways in 1874 amounted to 31 ,694,614/., pa ig 
pared with 172i. in 1873. 


Chicago and Canada Southern Railroad.—The Chicago 

Canada Southern Rai Company, which has built 
some 60 miles of line, and which is substantially under the 
same management as the Canada Southern Railroad, is 
understood to be on the point of resuming its works of con- 


E 


struction, which will open up another competing line to 
ree. There are already Eve through lines to the east 
from Chicago. 


Smyrna and Cassaba Railway.—Mr. R. P. Harding, a 
director of this company, who been for some time in 
Constantinople iating with the Ottoman Porte arrange- 
ing of a new section to Alasheer, has re- 
turned to London. Mr. Harding left with the Turkish 
Minister of Public Works a project for the further extenswa 
of the line to Oushak. 

Gas at Melbourne.—The City of Melb Gas Company 
has declared a dividend at the rate of 6 per cent. per annum. 
The rr pa eye bag suffered, to some extent, from the dearness 
of coal and high rates current for labour. 


Coal on the Grand Trunk.—The tract luded by 
the Grand Trunk Railway Company of Canada for the 
supply of the coal required for the system in 1875-6, show 
@ saving of between 25,000/. and 30,000/., as compared 
with 1874-5. 


Railways in New South Wales.—The Western Railway ot 
New South Wales has now been completed to Bathurst, and 
an extension to Orange is being pushed forward. Contracts 
for carrying the Southern system to Wagga and for an ex- 
tension of the Northern line are also in a satisfactory state. 
A trial survey of a coast line has been completed as far as 








A German-built Ironclad—Ths Germans have been 
building themselves an ironclad corvette, which has received 
the name of the Hansa. The plates were supplied by the 
Vulean Company (Stettin). The Hansa is to make her trial 
trip at Kiel next month, and she will be afterwards attached 
to the German training squadron. The Hansa carries eight 
cast steel guns, four of which are in the battery deck, and 
the remainder in that part Ba yhns cownadh pare projects 


beyond the upper deck. By this a mt one haif of 
the guns may | oar in « high sea, which makes it neces- 
sary for vessels built on the old system to close their battery 


Agenlineas Machinery. — The Nurnberg 
steamer of the imore and Bremen line, which recently 
sailed from Baltimore, had among her cargo 203 reaping aud 
mowing machines. The steamers of this line have durivg 
the last few weeks taken out from Baltimore 856 American 


German Fortifications.—The German Government has 
given orders for the active tion of fortifications under- 
taken two years since at Coblentz, Spondau, Kus- 
trin, Posen, Thorn, Dantsic, Konigsberg, Glogau, Neissé, 
Memel, Pillau, ——— — Straisund, Friederich- 
sort, Sonderburg, Du ilhelmshaven, and the mouths 
of the Weser and the Biss. J 

American Locomotives.—An order has been received at the 
Schenectady (New York) Locomotive Works for twelve 
heavy ten-wheeled engines for the Central Pacific Railroad. 

British Columbian Lighthouses.—Mr. L. Baker, of Mon- 
treal, has secured contracts for building two Britisn Colum- 
bian lighthouses, one at Nanaimo and one at Victoria. Tae 
works will be commenced without delay. 

French Steam Shipbuilding.—The Forges et Chantiers de 
la Méditerrannée have received an order from the La Vendée 
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AIR ENGINES. 
( Continued from page 356). 

65. Ir may be asked whether a higher initial pres- 
sure could not be employed in an engine constructed 
like Ericsson’s, and in this way better results 
be attained. Unfortunately it cannot, except toa 
very limited extent, for reasons which may be 
easily explained by means of Fig. 6. The lowest 
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limit of pressure p. must clearly be the pressure of 
the atmosphere, and, therefore, cannot altered, 


and the ratio < being equal to + has a marimum 
e 


2 
value fixed at about 1.8* by practical considerations, 
The 7 limit of pressure is, therefore, the only 
point which we can alter. This being so we may 
draw f for the volume of the cylinder, and fc 
that of the pump, and can prolong the hyperbolic 




















| the value of the 


| 


Column C the corresponding theoretical mean effec- 
tive pressure in pounds per square inch on the 
piston ; and Column D (for the sake of comparison) 
theoretical mean pressure, if steam 
were the fluid used and the ratio of expansion were 


the same (assuming px oH) 


A. B. c. D. 
30 2 4.62 25.2 
| 45 3 7.33 308 
| 60 4 9.22 34.9 
75 5 10.70 37.8 
90 6 11.85 40.5 


| It is very important also to notice that the ratio | piston 


| of compression is absolutely fixed by the absolute 
| initial pressure, and that this also determines, there- 


| fore, the ratio of expansion, which yyy 
varies with the initial pressure. Thus if 75 1b. be | pressed air 


| 

the expansion 
pressure we cannot have a larger 

than five times, and if we reduce the ratio of 
| expansion, in order that a smaller cylinder may be 


used, we reduce also the power by cutting off the 
| end of the diagram towards 6. The com of 
| air to any great extent without increase of tem- 


perature is also an exceedingly difficult matter to 
| carry out practically, especially when it has to be 
| done very quickly, as in the present case. Ata 
| later time (1867) Ca 
| “improved” air engine, which we shall 
sion to mention later on, 


ve occa- 


| 67. We now come to the consideration of the third | i 


and last class of air engines, those namely in which 
the heat is received and rejected at a pair of constant 
| pressures, and therefore at varying temperatures. 











curves c d and 4 a indefinitely upwards, and then to 
find the work done with any given initial pressure, 
we have only to draw the horizontal line corre- 
sponding to that pressure for the top line of the dia- 
gram. In Fig. 6 horizontal lines are drawn corre- 
sponding to 30Ib., 45 lb., 60 lb., 75 1b., and 90 Ib. of 
maximum absolute pressure, and the work which 
could be done by the use of each of these pressures 
is shown by the diagrams dadc, d'a'bc, d*a*be, 
&e., respectively. 

66. We have already seen that the p rtion 
borne by the mean effective pressure to the lute 


initial pressure was very small when the latter was | 


low. With very large initial pressures this propor- 
tion becomes even smaller ; for instance, d* ar bee 


fob 
11.85 Ib, per square inch, or rs of the absolute 
7. 


= ke dab 
luitial pressure, while nd = 4.62 Ib. per square 


inch, or Py of the absolute initial pressure, and at 


no intermediate pressure will it exceed one-sixth 
of the absolute initial pressure. 
of the cylinder, receiver, pump, &c., would, how- 
ever, have to be sufficient to withstand the in- 
creased initial pressure, and thus the cost and 
weight of the machine would be out of all pro- 
portion to the work it would do. The following 
lable shows this numerically : Column A gives the 
maximum absolute pressure in pounds per square 
inch (the pressure of the atmosphere being as- 
sumed at 15 lb.) ; Column B the ratio of expansion ; 


* The ions drawn in Fig. 6 are those given in this 
Paragra) 








The strength | 


| All the engines of this class which have been actu- 
| ally worked are, so far as we know, ‘‘ furnace gas” 
engines, that is to say engines in which the air is 
| eaused to combine with the fuel to form the gases 

of combustion before acting upon the piston. The 
| classification of these engines with air ines is, 

however, convenient, and when the qualification 
| just mentioned is borne in mind, is not misleading. 
| 68. Chronologically this type of engine should 
| have come first, for the first practical air engine of 
| which we know was a furnace engine invented 
| by Sir George Cayley and described in ‘* Nicholson's 
Journal” in 1807. We have kept it to the last, 
however, as its theory is not quite so simple as those 
| of which we have hitherto spoken, and will be more 
| easily understood when the reader is more familiar 
with the subject than he might possibly be in com- 
| mencing this series of articles. 

69. The engine which was exhibited at Paris in 
| 1867 by Mr. Philander Shaw (an American) is pro- 
| bably the most familiar example of furnace gas 
| engines, and we illustrate it by Fig. 7. Its con- 
| struction is Ye Hames A is a furnace provided 
| with air-tight doors, and a for feeding it 
| with fuel without admitting air, or at least without 
_ allowing the pressure of the air in it to be reduced. 
| Bis a working cylinder with a piston C having on 
| its under side a protecting drum like that of Erics- 
son's. The upper side of the piston is fitted with a 

trunk. The below the piston is the actual 
| working cylinder, while the space above it forms an 
| as Pee The pump has a suction 
and delivery valve like Ericsson's, and the cylinder 
| bas also induction and eduction valves, all worked 
| by suitable mechanism. The economiser D is a 
‘large vessel fitted with tubes like a surface con- 


in Ericsson t out an increased 





. 





71. The similarity between these processes and 
those which take p in Ericsson's engine must 
have at once struck the reader. It is, however, 
more apparent than real, for although mechanically 
the operations are much the same, yet viewed in 
relation to the reception and of heat, &c., 
or in one word thermodynamically, they are entirely 
different. We shall endeavour to explain them by 
the aid of Fig. 8, which is arrangedin the same way 
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as the former energy diagrams. In this figure a 4 ¢ d 
represents the theoretical indicator diagram of 
Shaw's engine, whether it be used with or without 
an economiser, For simplicity’s sake we shall in 
the first place speak of it as if there were no econo- 
miser, ped afterwards show the effect of the addition 
of that apparatus. It may be mentioned that the 
earlier farnace gas engines, as well as some of the 
wi As Ve kcelfmame ts the work don 
k ‘ig. 5, ea bf represen wor! e 
by the air on the piston, and edc/fthe work done 
on the air by the piston, and the difference between 
these awry oy © be, » ae work — for 
overcoming riction of the engine an ving 
external machinery, / ¢ represents the volume of air 
drawn into the pump as its piston moves downwards, 
and ¢ d shows the changes of volume 
which it undergoes during the upward stroke of the 


piston, In the di of Ericsson’s engine this 
curve was because the air did not receive 
heat—the distinction between ion of heat and 


ising of temperature must be kept in mind—until 
the third and during second opera- 
tion (d a) its temperature was raised to the highest 
limit before reception of heat commenced. In 
Shaw's engine, however, the air must receive heat 
during d a, for it is obvious that wn re? 
in the cylinder it can no r receive it, and it 
therefore desirable that before da commences the 
temperature should be raised as much as possible, 
in order that reception of heat may take place at as 
high a temperature as possible. With this object the 


* The published engravings of Mr. Shaw’s Paris engine are 
very deteuive, and sa pemn pase obri . 
is not intended to be an accurate 
but is arranged so as to show clearly the 
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heat due to the compression is preserved, instead of 
being carried off by a refrigerator, and pope orp 
the curve ¢ dis what Professor Rankine has called an 
‘‘adiabatic” curve, or carve of no transmission of 
heat, and it is considerably La than the corre- 
sponding isothermal curve, the pressure increasing 
faster than the volume decreases instead of at the 
same rate.* ‘The remaining lines of the diagram de 
aed by awe nig same operations as the similarly 
lettered lines in Fig. 5, the only difference bein 
that the air is transferred into the furnace inste 
of into a receiver. 

73. ¢ @ represents the transference of the air into 
the cylinder. It has now no longer air but furnace 
gas, and by the heat generated by its combination 
with the fuel to form this gas it is increased in 
volume from ¢ d to ¢ a, the latter representing the 
contents of the cylinder up to the point of cut off. 
abshows the c es of volume and pressure 
undergone by the air during its expansion in the 
cylinder after the cut off has taken place. The 

linder is clothed with non-conducting material, and 
dasstore the air in expanding can neither lose nor 
gain heat to or from external objects, and a 4 will 

an adiabatic curve similar to dc. The work 
done during the expansion is done at the expense of 
a part of the heat given to the fluid during ¢ a as 
sensible heat, which is transformed into mechanical 
energy. The temperature of the air therefore falls 
between a and 4. ‘The remainder of the diagram is 
similar to Ericsson's. 

74. To construct the diagram Fig. 8, we require 
to have as data the limits of pressure p, and p, 
and the ratio between the capacities of the compres- 


sing pump and the cylinder, or 4 : Knowing 


these, we can calculate the temperatures at the 
different points of the card. The converse of this 
can also be done, namely, to calculate the pressures 
from the temperatures, but in the case of any pro- 

engine the former are far more likely to be 
among the data than the latter. It may be useful 
to give here the formula necessary for drawing the 
theoretical indicator card of any proposed furnace 
gas engine of the type now before us. 

75. Having given fc equal the volume of the 
compressing pump, and p, and p, the limits of pres- 
sure (p, being generally the atmospheric pressure), 
then to find ¢ d, the space occupied by the air when 
raised to p, by compression without loss or gain 
of heat, we have the equation : 


1 1 


ed Pr 1.408 ore d=fe.(P! 1.408. 
Je (2 ) : f ( e ) 

Similarly having given /4 equal to the capacity of 
the cylinder to find ¢a, the amount of air which 
must be admitted prior to cut-off in order that the 
pressure may fall to p, at the point 5 by expansion 
without loss or gain of heat we have the equation : 


+5 4 
an (%)~: or ean so(® . op 


or in other — the ratio of’ compression and ex- 
pansion are equal. We thus find the points d and 
a, and the intermediate points in the ten can be 
ray found by substituting intermediate pressures 
OF Pe. 
76. The following equations give the means of 
finding the different temperatures—f, being always 
oe equal to the temperature of the atmo- 
sphere, /,, the highest limit, can be found at once 
by the equation : 

fe —Pe Or te = te Ft . 8 

le JF PS te 
t, and 4, may be found as follows : 


0.408 0.408 
i. va ortfa=f.. oa 


When the air is expanding under constant pres- 
sure, its volume increases exactly in the same pro- 
portion as its absolute temperature, so that 

fe —%* | and similarly & —* 
ta a te & 


We have thus another means of finding /, , namely : 





* The relation between the preseure and volume of air | i 


expanding or being compressed without gain or loss of heat 


0.408 
te te 
wafe(S) JE 
The result is, of course, precisely the same as that; 
given above. 

77. The whole heat given to each Page of the 
fluid by the fuel is equal to the range of 
tem ture /,— ¢, multiplied by the dynamical 
equivalent of the specific heat of air under constant 

ressure, or 183.45*, and is represented graphically 

y the area beneath da, and enclosed between the 
two adiabatic lines d¢ and a}, prolonged indefinitely 
in the direction of 4 and g. e heat rejected is 
similarly equal to 4 —¢, x 183.45, and is repre- 
sented by the area below c, and between the two 
indefinitely prolonged adiabatic lines. The dif- 
ference between these two areas, or da‘c, shows 
as before the amount of heat actually transformed 
into work. 

78. We have said that the whole heat given to 
each pound of the fluid is equal to 183.45 (¢4— fs ) 
foot-pounds. Of this a quantity equal to 130.3 
(¢, — ts )} foot-pounds is required to raise its tem- 
perature from ¢, to ¢. , and the remainder, or 53.15 
(ta — ta) foot- is rendered latent in push- 
ing asunder (as it were) the particles the 
fluid and (as air is sensibly a perfect gas) the 
whole of this appears as work, being nted by 
the area da/n. Similarly the area 6 & mc is equiva- 
lent to 53.15 (4; —¢, ) foot-pounds per pound, and 
shows work which must be done against the atmo- 
spheric pressure in di ing the air, which, it 
will be remembered, only occupies the volume pr, at 
atmospheric ¢. da/nand c b & m show respectively 
the equivalents in energy of the /atent heat received 
and rejected during processes in which the tofal 
quantities of heatareag...hdandbg...he. 

79. a6 ki represents a further amount of work 
obtained from the air during expansion, by the 
transformation of some of the heat which at a was 
sensible into work, accompanied of course by a 
corresponding fall of temperature. The work done 
during this expansion is equal, per rage of air, to 
130.3 (ta — ts ) Spot- howe Similarly dc m x re- 
presents work done upon the air by compressing it, 
and is equivalent to 130.3 (¢ «— ¢. ) foot-pounds per 
pound. 

80. The area ed » o may be neglected, as it merely 
shows the transference of a certain volume of air 
from the pamp through the furnace to the cylinder. 
Leaving this out of consideration we have da/n+ 
abk lrepresenting work done by the air, and ci kim 
+demn areas representing the opposite process 
agree ong An the back pressure in a steam engine), 
so that the difference, or d a bc, shows, as before, the 
nett work done by the engine. 

81. We have already pointed out that the re- 
ception of heat by the fluid at an increasing tempera- 
ture (/4... . ), and its —— a decreasing 
temperature (f,... ¢. ), prevent this type of engi 
being perfect. Ifit cosapenieah its a 5 vied wend, 
asexplained several times before in these articles, 


be oats , the efficiency due to its full range of 


temperature. It is important that we should see 
what the maximum efficiency of such an engine is 
—remembering that we are still peaking of the engine 
without the economiser—for it is quite possible to 
make an engine of this type with its temperatures 
80 (en soger as to have all the inconveniences 
and none of the advantages of high temperatures. 
82. Su the engine to use a d of air per 
stroke. e whole heat given to the air per stroke 
will then be, asalready mentioned, 183.45 (¢. — /« ). 
The whole heat rejected will be 183.45 (/s — ¢. ). 
The efficiency, then, or fraction expressing the pro- 
portion between the heat utilised and the heat ex- 
pended will be 


183.45 {(t. — ta )—(ts — te )} 
183.45 (fa — fa) 
_(ts—ta) — (te —te) 

(ta — ta) 
_ 1—( te — te) 
o> tata 








But by hypothesis 





equivalent of the heat of air under constant pressure 
is therefore 772 x 0. ,» or 183.46 
+ 130.8 is the equivalent 7 pan eye 





by the formula p aw ve —'*%, The index 1.408 of air, or the equivalent in foot-pounds of the quantity of 


8 
is the ratio between the real and apparent specific heats of 
ar. | 


———— 


te te . te—te ite te 


tat tamtale t& 
By substitution, therefore, we have 


=1 —t orl we 

ta ta 

ate—te 5» ate 
te te 

The efficiency, therefore, of the engine without, 
regenerator is exactly the same as of & perfect 
engine working between the temperatures /, and /, or 
¢, and ¢. This range of temperature is always 
very much less than the extreme range /,... ¢. 

83. We have dwelt somewhat long on this point, 
as so many schemes have been invented and 
patented for furnace-gas engines without an econo. 
miser, many of which cou/d not be economical, even 
if they attained their maximum theoretical efficiency, 
so that labour and ingenuity have been entirely 
thrown away upon them. The temperatures /, and 
¢, must be known for any engine, and it is 
therefore quite a simple matter to find its maximum 
theoretical efficiencyi on, how simple formule given 
in the last paragraph are kept in mind. 











(To be continued.) 
LITERATURE, 

Minutes of the Proceedings of the Institution of Civil Engi. 

necrs ; with other Selected and Abst Papers, vol. 


uxxix. Session 1874-5, Part I. Edited by James Fornzsr, 
Assoc. Inst. C.E., Secretary, London: Published by the 
Institution. 
Tue volume of Minutes of Proceedings of the 
Institution of Civil Engineers now before us is 
——e noticeable from its being the first in 
which there has been incorporated a quantity 
of matter distinct from the papers read before the 
Institution, and the reports of the discussions on 
these papers. Thus the volume now under 
notice 159 are taken up by four papers read 
before the itution and the discussions upon them, 
and 30 by the account of the annual meeting 
and pon pn Ay &c., while no less than 248 pages 
are devoted to “ other selected papers” which have 
not been read before the Institution, to memoirs, 
and to abstracts of papers in foreign transactions 
and periodicals. We some time ago announced that 
the Institution pro to make this alteration in 
the arrangement of its volumes of minutes, and we 
think that no one can examine this, the first modified 
volume, without coming to the conclusion that the 
new feature is a good one, and that it has been well 
carried out. 
Of the four rs read before the Institution, 
which are inclu in the present volume, the first 
is on the “ The Négpir Water Works ; with Ob- 
servations on the infall, the Flow from the 
Ground, and Evaporation at Nagpir; and on the 
Fluctuation in Rainfall in India and other Places,” 
by Mr. A. R. Binnie, while the second is on “The 
Pennsylvania Railroad, with Remarks on American 
Construction and Management,” by Mr. C. D. Fox 
and Mr. F. Fox. Both these papers have 
been fully noticed in our columns (vide pages 197 
and 155 of the present volume), and it is unnecessary, 
therefore, for us to say more concerning them here. 
The remaining papers are on “The New South 
Breakwater at Aberdeen,” by Mr. W. Dyce Cay, 
and on “The Extension of the South Jetty a 
Kustendjie, Turkey,” by Mr. G. L. Roff. e 
two papers contain some very valuable and in- 
teresting information ding the employment of 
concrete in harbour works, and they were followed 
by a brief but og interesting discussion. The 
whole subject is, however, deserving of mor 
lengthy notice than we could give it here, and we 
therefore propose to return to it on another cei 
sio. 


in. 
Turning to the “other selected papers,” we find 
first one on ‘‘ Engineering in Sweden,” contributed 
by Mr. C. P. Sandberg. Mr. Sandberg gives # 
interesting sketch of the present state of engineering 
in Sweden, dealing first with railways, next with 
canals, and lastly with iron works and mining 
From the statistics given it appears that there at 
at present open in Sweden 1069 miles of railway of 
af 8} in. gauge and heavy construction, 566 ie 
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per mile. Mr. Sandberg adds that in 1870 the 
debate in the Swedish Parliament ended in strong 
opposition to the break of gauge, and since then the 
practice in Sweden may be said to have been 
decided in favour of the normal gauge of 4 ft. 84 in. 
a decision which we believe the nation will yet 
ye occasion to regret. 

nthe second selected paper is a short one by Mr. 
Charles Stone, and treats of “ The Implements em- 
loved and the Stone Protection adopted, in the 
2econstruction of the Bri on the Delhi Rail- 
way,” a very interesting subject, which is dealt with 
by Mr. Stone im a thorou, y practical way. 


Third, and last of the papers, we have 
one by M. Jules Gau of Lausanne, entitled 
«Notes on the Consoli of Earthwor 


After an introductory section, in which he 
briefly of the different forms of retaining walls, M. 
(Gandard proceeds to treat of the physical causes of 
landslips, of cuttings, of pipe a of filters, of 
restoring cuttings after ips, of the consolida- 
tion of embankments, of yielding foundations, 
sliding embankments, and of the repairs of fallen 
embankments. The paper, which is illustrated by 
numerous well-executed sketches, describes a 
number of well-selected expedients which have 
from time to time been introduced to meet practical 
difficulties, and it contains numerous hints of a 
valuable kind, 

The abstracts from f proceedings and 
periodicals, which form such a — feature in the 
present volume, are sixty-two in number, and we 
cannot, therefore, even enumerate the whole of 
them. There are, however, some of them concerning 
which we desire to say a few words. From the 
Allgemeine Bauzeitung is taken an abstract of an 
interesting memoire “ On the Drainage of Clay 
Mountains,” by Mr. Gustav Gerstel, who had charge 
of the most difficult district of the Schiissburg- 
Kronstadt line of the East Hungarian Railway. 
This paper forms an exeellent supplement to that 
by M. Gaudard, of which we have already spoken, 
as it contains aceounts of modes of employin 
drainage to prevent the slipping of banks an 
cuttings formed under very unfavourable conditions. 
Amongst theexamples described is one in which & 
thick bed of saturated marl was drained by a 
number of bore holes which disc the water 
after the manner of ee wells, and which thus did 
away with the necessity for permanent ma- 
chinery, which it was at first erie. 

From the Stoompost is en an article “On 
Andernach Tras,” which contains, in # condensed 
form, much information concerning thiednaterial, 
and explains the manner in which the of the 
trass can be determined, while from the wires 
de la Société des Ingénieurs Civils isdrawn an abstract 
of a memoire by M. Caillé on the elasticity of per- 
manent way. ‘This memoire analyses very ‘care- 
fully the different types of permanent way, and 
traces the various causes of elasticity and movement 
of parts. The conclusions arrived at point to the 
difficulties opposed to the construction of a really good 
permanent way rather than any mode of 
overcoming these difficulties; but the facts which 
M. Caillé advances are very suggestive, and will-no 


doubt prove useful. As an appendix to the memoire } be 


there are given some complete data g the 
permanent way of the leading French railways. 
Two of the ‘ abstracts” contained in the volume 
before us may be conveniently considered together, 
as they relate to kindred subjects. The first of 
these abstracts, which is by M. Steinsberg, of the 
Poti and Tiflis Railway, is taken from the Organ fir 
die Fortschritte des Kisenbahnwesens, and is entitled 
“Experiences in the working of Mountain Rail- 
ways,” while the second, which is on “* Locomotive 
Engines on Inclined Planes,” is taken from the 
Bulletin de la Société d’ Encouragement, and was 
written by the late M. Chatelieras long ago as 1852. 
M. Steinsberg’s paper deals especially with the use 
of the Fairlie engines on the Poti and Tiflis Rail- 
way, and it is remarkable for some of the assertions 
itcontains. The tenour of the paper isto the effect 
that the Fairlie engines employed on the Poti and 
Tiflis Railway do not develop in practice the ad- 
vantages theoretically due to the system on which 
they are constructed, and coming as the statements 
do from a writer occupying the position of manager 
on the Poti and Tiflis line, many readers might at 
first be inclined to regard them as possessing some 
weight. By those really acquainted with the Fairlie 
engine, however, M. Steinsberg’s assertions will be 
regarded very differently, and it is almost amusing 
to find him introducing amongst his statements fal- 


remark, however, that as a 





lacious theoretical objections to the Fairlie system, 
whieh have long ago been disposed of. Thus M. 
Steinsberg asserts that an “ important evil of the 
system is that the play or movement of the Fairlie 
engine is regen 8 in a horizontal direction ; that 
is in a plane parallel to the rails, no play or move- 
ment taking place vertically. Mr. Ramsbottom tried 

ising gradient succeeded by a 


the engines on a st 
falling gradient beyond; so that on passing the | action of 


—— the —— “— myers from the oo ab to 
the trailing wheels. this occurs, slipping of 
the wheels on the rails follows as a aphm evene- 
quence.” The deduction of an ordi 
this quotation would be that Mr. Ramsbottom had 
carried out some experiments on the Poti and Tiflis 


” | engines and found them faulty. Such, howéver, is 
i y Mr, Rams- 


not the case. The engine tried by Mr, 

bottom was one of three y built.on the 
Fairlie system for Queensland, but not from the 
designs of Mr. Fairlie, who was in no way n- 


sible for their defects, Even in the case of these | E 
of | engines, however, Mr, Ramsbottom was under a 


i hension, as the reduction of load upon the 


an ascending to a descending 
ome is much less than in an ; 

. Fairlie has clearly shown in “The Battle of 
the ; WE 2 ye As a matter of fact the 
bogies of these Fairlie engines are perfectly capable 
of adjusting themselves to the both vertically 
and horizontally ; and had M. Steinsberg taken 
the trouble to examine the engines on the Poti 
and Tiflis line he would have found this to be the 
case. The last sentence we have quoted contains 
a curious deduction of M. Steinsberg’s own. Why 
the wheels should slip because fonpPosing his asser- 
tion to be scene a portion of the is shifted 
from one pair of wheels to the other—the whole group 
being coupled -—is not clear. The other ob- 
jections which M. Steinsberg raises to the working 
of the Fairlie engine have been thoroughly contra- 
dicted by experience obtained elsewhere, and we 
need not now say more ing them ; we may 
itute for the 


Fairlie system, M. Steinsberg deseribes an eight 
ie engine designed by himself in ‘conjunction 
with Herr Schau, of the Sigl Works, Vienna. 
Those of our readers who have had an oppor- 


tunity of —a Austrian mountain locomotives 
are fall able to form their owm opinion of this 
proyounl, We may add, too, as a comment of M. 
pisces Memng ono fae worden Ahr Merdieae 
a i Fairlie engines have been sent out 
a Poti and ne Nees —_ others for the 
same railway are now in progress of construction. 
Of poner different character to M. Steinsberg’s 
paper is that by the late M. Le Chatelier; “Although 
written no less than twenty-three ‘ago for the 
i use of his friend M. Petin, it mio8t accurately 
ws modern experience in the working of 
mountain lines, M. Le Chatelier deems that in 
all cases where it is possible it is preferable to work 
steep inclines by properlydesigned locomotives rather 


Sting wheels of the leading bogie on passing from | / 
grelientn above sup- 


than to resort to ro or similar expedients, 
while he adds that for lines worked at slow speeds 
an engine working a wheel into a rack may 

advantageously These opinions, held 


emplo 
twenty-three years ago by M. Le Chatelier, are we 
venture to say those now held by the majority of 
engineers who have carefully watched the success 


or non-suecess of different expedients for working | ,* 


mountain railways. In the memoire to which we 
are referring M. Le Chatelier lays down clearly the 
principles which should be observed in the design- 
ing of mountain locomotives, and we cannot point 
out a single modification in these principles sug- 
gested by more recent experience. We may re- 
mark, however, that the conditions which M. Le 
Chatelier lays down as essential are more perfectly 
fulfilled by the Fairlie en than by the type of or- 
dinary coupled engine which he proposed to employ. 
Another interesting memoire of which an abstract 
is given in the volume before us is one containing a 
description of several narrow gauge railways, and 
taken from the Annales des Mines. ‘This paper, 
which is by M. Ch. Ledoux, contains accounts of 
the Ergastiria line in Greece, the Mokta-el-Hadid 
railway in Algeria, the railways of Rochebelle, of 
Cessous and Trébiau (Gard), and the St. Leon line 
in Sicily, the descriptions being sufficiently detailed 
to be of much value. 
Turning to another sub we find an abstract 
of a noticeable paper by M. Paul Havrez contri- 


buted to the Reowe Universelie des Mines, this paper | gram, 


dealing with experiments on the laws of filtration. 


reader from | C 


The. iments of which M. Havrez records the 
particulars are of mach interest. coy eg hy fae 
Paul Havrez, of which an abstract is given, 
with “ E i Boilers decreasing 


volume before us into which the same 

tions enter is one M. Audenet, taken from 

Revue Maritime et iale, and treating of ‘‘ Surface 

és The dete ‘whiah M. Anienct. gives 
i in the 


arrangemen: 

of the quantity of condensing water are i 

in , and deserve to be carefully a 
Two other valuable papers, 

iven, are those “On the Flow of A 

ir,” by Albert Fliegner, and on the “ Results of 

3 hay nase g Researches on the Discharge of Air 

under Great Pressures,” by Dr. Gustay Zeuner, 

both these being gaa from om Civil- 
enieur. ectricity too is represented by a 

“On the Multiple rom. of Signalling,” lalien tosgn 


: 


This | the Annales 5 


It has, as wehave already stated, only been possible 
for us to mention within the compass of the present 
review, a few of the more prominent papers of 
which abstracts are given in the volume under 
notice ; we have, however, we trust, said sufficient 
to show that there is no lack of variety in the sub- 
jects dealt with, while we may add that the papers 
chosen for condensation have been well selected, and 


the abstracts exceedingly well pre . Altogether 
we think that the Institution of Civil ineers has 
done good service by making this ion to its 


‘* Minutes of Proceedings,” and we feel sure that 
its action in this matter will do much to familiari 
its members with the progress that is being made by 
foreign scientific societies, and with the contents of 
contemporary professional literature, 
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PILE WEA continued). 
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ig 598 a fe camene ogden cabagrtm sm 
at weaving bbons er, patented 
by Mr, ‘Thompson, of Coventry, hy # ight) ormeaned 
ribbon is hy erences Dagens Sen | 
In wo wires or “tags” are used. 
They are fixed into side and are and 
moved to follow the motion of the cloth. dia- 





W is the warp, C the cloth, and # and 6 the 
velvet wires, The wire 4 has been withdrawn, and ad- 
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vanced to the front of the wire a, ready to be in- 


——= 


serted again into the shed. The wire a is then with-/ FOOT BRIDGE, OVER CORRY-HALLOCH FALLS, LOCH-BROOM. 


drawn, and moved in a corresponding manner, as 
shown by the dotted lines a'. Thus the wires are 
woven into the cloth and withdrawn alternately. 

But this plan was found defective from the 
circumstances before alluded to, namely, that two 
wires are not sufficient for weaviog terry velvet 
carpeta. Many attempts were, therefore, made to use 
several wires, and at last with success. Fig. 233 shows 
the plan patented by Mr. Collier, of Halifax. In 
the diagram, W and C represent the warp and cloth 
into which a number of wires are placed. The out- 
side wire has been withdrawn from the cloth and | 
moved to the front to be again used, as may be| 
traced by the dotted lines and arrowsat zandn'. | 

This motion really follows the action of the | 
weaver in the process when the hand loom is used | 
for the purpose. 
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In both cases, Figs. 233 and 234, the wires are 
In 1855, Mr. Weild, of Manchester, took out a| for weaving terry velvet, but wires are used with 


patent for an ingenious and effective plan for insert- 
ing and withdrawing the wires, which is somewhat 
similar in its action to the circular shuttle boxes 
used in power looms. Mr. Weild places a cylinder 
at the side of the loom, upon the surface of which 
several grooves are cut for the reception of the 
wires. Now the distance between any two of the 
grooves corresponds to the distance between the 
first and the last wire in the cloth, consequently by 
means of catches and a slide the wires are inserted 
and withdrawn at each intermittent motion of the 
cylinder, This will be understood better by refer- 
ring to diagram, Fig. 234, which is a plan, and 
Fig. 2344 an end section of the cylinder. It will 
be seen the cylinder is enclosed in a tube, the upper 
surface z of which is left open, so that the wires 
can drop into the grooves, and then be carried round 
to the front of the cloth as required. A carrier or 
slide a provided with catches, &c., pushes and draws 
the wires at the appointed times. 

Fig. 236 shows one of the wires in two positions 
aand 4, They have, as in Mr. Collier's loom, a flat 
wedge-shaped head at one end for the purpose of 
7 it in position and for the catches to take 
hold of during the various movements. 


a thin knife-edge fixed upon the end as shown in 
dotted lines at m, Fig. 236, when the velvet is in- 
tended to be cut. On withdrawing wires of this 
kind the knife cuts the loop. 

Another class of velvet and plush weaving very 


the other, and the pile threads passing from one piece 
to the other connect them together. If these threads 
are cut, then two pieces of cloth with velvet sur- 
faces will be produced. Fig. 236 shows two warps 
wand w!, with the pile threads p passing from one to 
the other. 

At K, there is a thin knife blade which is made 
to move rapidly between two beams a and a’, and 
as the cloth is woven and advances the pile threads 
are cut and the two separate pieces are wound upon 
the beams. Mr. Lister, of Bradford, has done much 
to bring this kind of loom to its present perfection. 
Instead of a knife or blade being used, one patentee, 
Mr. Wattine (1873), has claimed the use of a plati- 
num wire, which being heated by electricity, has 
the effect of burning the pieces asunder. 

In double velvet weaving there has been one 





| the two pieces of cloth at a constant 


often used is to weave two pieces of cloth one above | 





CONSTRUCTED FROM THE DESIGNS OF MR. B. BAKER, C.E. 
(For Description, see Page 423.) 





To do this an exact supply of pile thread, and of one 
given tension, must be supplied at each shed of pile 
itional strains would draw 
the two pieces nearer together, and the pile would be 
irregular. Sometimes wires are inserted at short 
intervals which act as distance pieces, but their use 


threads, otherwise any 


| is evidently not desirable. 


The cutting knives are of various kinds, and are 
sharpened on stones as they pass over the sides of 
the loom in their rapid movement. A knife similar 
to the serrated blades of a mowing machine has been 
patented by Messrs. Shaw, Ditchfield, and Knowles, 
the long teeth of which enter between the two 
pieces, whilst the lateral movement of the top blade 
cuts the pile threads. See Fig. 237, which shows 
the movable blade d upon the fixed blade a. < 

A modification of pile weaving is made by using 
chenille weft. Chenille is a fringed thread, and 
when used as weft the filaments of fringe protrude 
through the interstices of the cloth, produce 4 
fur surface on the cloth. Fig. 238 shows a simple 
method of making chenille, which is weaving a piece 
of cloth with a small number of warp threads and 
then cutting into strips, as at c. The warp threads 
w, three in each case shown, bind the weft threads 


great difficulty to contend against, namely, to keep | s together, and when twisted form a cord, as ## 
i | Fig. 239, which when woven in the cloth appears 35 
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GYROSCOPIC CONTROLLING APPARATUS. 
DESIGNED BY MR. McFARLANE GRAY, ENGINEER, LONDON. 
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at Fig. 240. But it is woven in conjunction with 


ordinary weft according to the cloth required. 

Fig. 241 shows one method of raising the loops 
or “ knobs,” as they are called, on counterpanes, in 
which £ represents one of the knobs. It is formed 
by means of small levers with slots in them to raise 
the weft thread. Fig. 242, shows the notch or 
slot at a, and ¢ is the cord attached to the Jacquard 
to raise the thread where required. A number of 
these levers are used, but they are only raised at 
long intervals. The plan shown was patented by 
Mr. Myerscough in 1840. ‘The steps ss are stops to 
— the — «7 of the loop to be raised. 

igs. 243 and 244 show the method of fustian 
weaving. The pile is merely the floating weft 
threads aaa woven to form loops parallel to the 
warp threads. After the cloth is woven it is placed 
upon a table, and by means of a long rod at the 
end of which is a blade, the loops are cut by 
inserting the point under the loops and pushing the 
blade rapidly forward by hand. The loops are shown 
catatece. There isa guard placed on the lower 
side of the knife to prevent it piercing the cloth. 
Many attempts have been made to cut fustian by 
machinery, but it is attended with many difficulties, 
and is still generally done by hand, the work being 
carried on in the emall towns and villages in the 
neighbourhood of the manufactories. 
This system of cutting fustian was invented nearly 
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four centuries ago, for according to Meiklebam it 
was in ]494 that an improvement introduced in the 
manufacture of fustians, which at this time were 
brought in the rough state from abroad and finished 
here. The Act says, ‘‘ fustians rage an py ond 
sea should be the most profitable for 

and other wearing cloths used by the common 
people of this realm, and mew or Mena were truly 
wrought and shorn by the broad and no other 
deceitful means. Now, diverse persons have with 
undue sleights and means, imagined and contrived 
instruments of iron, with which irons, in the highest 
and most secret of their houses, they strike 
and draw the irons over the said fustians un- 
shorn, by which means they pluck off both the nap 
and cotton of the said fustians, and break commonly 
both the grounds and thread asunder ; and after by 
crafty sleeking they make the same fustians appear 
to the common le fine, whole, and sound. And 
also they raise up the cotton of such fustians, and 
then take a lighted candle and set it in the fustian 
burning, which singeth and burneth away the 
cotton from the said fustian from the one end to 
the other down to the hard threads, i 
shearing ; pak ateae et Oey them in colvers, 

dress 


their false work | our 
the 
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sy a = 
ly o cloth. Now b the 
, and g the Loweas base be 
formed, as shown at 5, where the reed has moved 
from R' to R in its progress towards the cloth, 

Thus a few shoots are woven in to bind the pile 
threads, and then by the batten forward 
the pile threads are carried forwards, but not the 
warp threads, which remain intact. 

In order to raise the pile threads for the 
duction of particular kinds of fabrics numberless 
are for the purpose, and the tie-up or 
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GYROSCOPIC CONTROLLING GEAR. 
Ow page 286 of our last volume are described and 


illustrated a controlling apparatus, de- 
igned b . H. , fi the 
Set Sitch 
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out practical objections to the scheme devised b 
Mr. ae. > om time he had himself 

roposed another form of gyroscopic controlling ap- 
voouan ble ee on and it is this 
which we illustrate on the p ing e, with the 
following description taken from Mr, McFarlane 
Gray's patent i ion. 

Since the philosophical toy, the gyroscope, was first brought 
unde tho woes ofthe ae, it is Saab Beaanetly poepend 
or suggested that the seemi persistency of direction of the 
plane of rotation of the dine of gyroscope might be applied 
effectively to lessen the oscillations of cabins, gun platforms, and 
observation stages at sea. 


In the specification filed Mr. Henry Bessemer with his 
ition for Letters Patent, No. 3274, dated the 24th day of 
September, 1874, is explained of apparatus in 


ined an arrangement 
which such an —— of the is attempted to be 
carried ont. In ificati ir. Bessemer says: “ I avail 
— oon y of matter which wend maintain the 
axis of all rapidly revolving bodies continu in the same 
plane as exemplihed by the rotation of a rifled shot, and still 
more clearly in the toy instrument known as the gyroscope.” 

The idea that an increased persistency of plane is induced by 
velocity of rotation, is only an idea; it has no foundation in 
dynamics, and ———— in arrangements based u that 
idea, that is to say, w the axis of the trunnions of the fly- 
wheel frame fixed in a position coincident with, or with, 
the axis of suspension of the saloon as by Mr. Bessemer 
in his aforesaid specification when vessel rolls only, the 
mechanism of the rotating disc controller will have absolutely 
no nore beneficial effect when it is ing as intended, sume- 
times at five thousand revolutions per minute, than it would 
have if it were carried without rotation at the same height in 
the ship. Further, when the vessel pitches, the action of the 
apparatus will be to violently ly in the way to produce 
rolling all the power that has ided to resist rolling, 
and thereby, without at all reducing the pitching of the saloon, 
add a most violent and destructive transverse on 
striking the stops at each side each time the vessel pitches con- 
siderably. 

Such a machine will, therefore, prove to be, if it be ever tried at 
all at sea, ——_ oscillation producer, quite inoperative when 
the vessel rolls only, and rocking the saloon, perhaps to destruc- 
tion, when the vessel pitches. 

The seeming are | of direction of plane manifest by the 
gyroscope is due to a ition that is essential to the machine, 
and that obtains also in the flight of a rifled shot, but which is 
excluded by arrangement and construction from Mr. Bessemer's 
ey apparatus above referred to. A gyroscope may be de- 

ined to be a machine consisting essentially of a rapidly rotating 

flywheel, the axis of which has angular motion in a surface that 

is »pproximately the surface of a cove, and exhibiting an inertia 

force beyond that due to the non-revolving flywheel, To pro- 

duce gyroscopic resistance to change of direction of plane in a 

given plane, the disc must be permitted at the same time to tilt 

itself im a direction transverse to the direction in which the 

eT : eee te 

planes, A, B, C (Fig. 1 ot the drawings), intersecting other 

at right angles, and a rotating fiywhed with its plane 

in A and its axis at the intersection of B, C, fag Seg Ale 
Ld - ws to be 

edge on to observer, ny 

as in Fig. 1. 

a force be appli 

direction C }. If the 

in the direction of that couple, via., 

ot pressu: 


the idea) su the 

Bs 5 ae ill be produced acting in the plane 
,acou ¥ in 

C tending to tilt as heel at the same time in the 


: 


B 4 by the velocity of rotation, and apparatus, when so 

restrained, is ee eee aes eee 

beyond what would in the tilting of the non-revolving 
Now my invention consists 


fly wheel. 

have above explained to be the true gyroscopic 

the valves of pressure cylinders to lessen the oscillation of sus- 
pended vessel-borne structures. An essential and distinctive 


rt of my invention consists in so arranging and combining the | i 
ywheel and its carrying frame with the structure whose oscil- 
lations are to be reduced, as that the trunnions or vibrating axis 
flywheel, as well as the axis of the fly- 
in a plane which, when re- 
vertical and 


of the frame ing the 
wheel itself, shall Sach be situate in a 





i ing, and in the inal vertical 
Qo 
In carrying out my invention according to one arrangement the 
a or 
another the 

_ ’ arrangement 


F 


prevent 
or suspended structure, which would other- 
wise result from the rolling of the ship. The valve will act in 
the same way as a steam engine slide valve, admitting steam to 
one end or to the other according as the tilting of the flywheel 


i 
H 


come directly by the movements of the gyroscopic us, 
8 Sdiaticee kes emaget 0 apes move- 
—eS i 

hen gyroscopic a; us is carried suspended 
saloon or the tilting motion of the fywheel will be 


structure, 
very little, and as the saloon is acted on by the power pi it 
wil carry the valve port face with it to follow up the valve 
when the motion of the saloon with reference to the bull, is 
sufficient to prevent further oscillation, and thus any over- 
running will be obviated by preventing undue admission of steam 
or actuating fluid. 

When the gyroscopic a us is carried on the vessel itself, 
the tilting motion of the flywheel frame will be much greater, 
and the action of the apparatus will be to reduce the oscillation 
of the suspended saloon, or a eee by an amount 
proportionate to the amount of tilting of the flywheel frame. 

he amount of travel necessary, and the extent to which the 
valves should be opened, will be regulated by experiment, and 
the connexion will provide for the adjustment of the motions by 
suitable slotted levers and screwed connecting rods, as in the 


fittings of ordinary marine engine steam . 
To provide against the possible enequal working of the appa- 
ratus which may result in imparting an inclination to the sus- 
structure, one of the rods connecting the machine and 
the slide valve is made with right and left hand screw and nut 
ny © DeSean cas hp artes i rod, 
re 


I now proceed to describe the manner of carrying my invention 
into practical effect with reference to the scsmmpaaging draw- 
ings thereof, premising that as my improvements refer only to 
methods by which I to automatically control the opera- 
tion of the means w y the saloon is moved in relation to 
the ship I have not shown the suspended saloon or its actuating 


a us. 

ig. 2 is a longitudinal vertical section of apparatus con- 
structed according to my invention, the section teing taben In 
the line D E of Fig. 4, which live is supposed to run in a direc- 
tion parallel with the axis of the trunnions of the suspended 


saloon. 
. Fig. 3 is an elevation of the apparatus at right angles to 
rig. 2. 

Fig. 4 isa of the ai tus, and Fig. 5 is a side eleva- 
anttndvsens 

According to the specification of Mr. Bessemer’s aforesaid 
patent, the saloon is moved by fluid under the force 
being applied in a sense regulated by the position of an equili- 


brium valve shown in section on sheet C and in elevation on 
sheet D of bis drawings and indicated by the letter K, the 
valve box being there indicated the letters A’ A* A’, 
es heel wee i 


improvements 
Let A’ on my drawings 
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The startin; a_i aoe of the engine driving the gyroscope 
should be effected slowly so as,to aay increase and reiuc 
precaution is to prevent j to 400 
The driving surface b* may be of 
the saloon, does not require to 
direction of its axis being the 
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BRIDGE OVER CORRY-HALLOCH FALLS. 

Wes illustrate this week by a perspective view on page 220, 
and by 4 two-page engraving, one of the miniature bridges 
which have been recently erected by Mr. Fowler, across the 
picturesque gorges of his estate at Loch-Broom. Although 
insignificant both in size and cost, a bridge of this class 
meets all the conditions of the case, and of the number- 
less other similar cases which arise in perfecting the arrange- 
ments of many large estates of England. Too fre- 
quently works of this character are remitted by the ar- 
chitect or landscape gardener, to the nearest foundry, or to 
the village compositor of rustic seats and summer-houaes, 
put surely the proprietor may not unreasonably be solicited 
to take at least as much personal interest in the grace and 
scientifie characteristics of his accommodation bridges as 
he does in the mechanical appliances of his stables, or the 
architectural pretensions of his piggeries. It is to be 
hoped, therefore, that the examples set by Mr. Fowler, Sir 
W. Armstrong, and other eminent engineers, will not be 
without frait, and that the specialities of miniature bridge 
building may form a recognised branch of the art. 

The little bridge forming the subject of the present notice 
is fortunate in being placed at a spot which, for combined 
picturesqueness and grandeur, is probably unsurpassed in the 
Highlands, rich though that district be in such associated 
charms. A huge longitudinal fissure in the meuntain-side, 
a mile or more in length, and from two to three hundred 
feet in depth, forms the channel of the river Broom, and 
across this gorge—at the point where the river takes a slicer 
leap downwards of a hundred feet at least—the bridge is 
thrown. At such a height, and with such surroundings the 
structure looks little more substantial than the telegraph 
wires which span our streets and leap from roof to roof in 
our cities. Indeed, the local inhabitants for some time 
hesitated to entrust themselves to the apparently frail 
work, although at present experience has dissipated their 
doubts, and not unfrequently the passing coach pulls 
up to enable the passengers to run down to the bridge and 
view the boiling cauldron of water over which it is sus- 
pended. The rigidity of the bridge is, indeed, no less 
satisfactory to the nerves than is its general outlines and 
slight proportions pleasing to the eye. No sensible deflec- 
tion or undulation is experienced, and it is probably to this 
consideration, coupled with the economy of the design, that 
the decision of the local authorities at Inverness to erect a 
similar bridge 200 feet in span across the river Ness is 
due. 

The drawings given by us are in such detail as to enable 
us to dispense with a full verbal description of the design. 
It will be noted that the lateral stability required to enable 
the bridge to sustain the gusts of wind blowing up the 
gorge is attained by splaying out the wire ropes from the 
centre of the bridge to the anchorages. The necessary 
vertical rigidity is furnished by the triangulated handrail 
girder, and it will be seen from the drawings that the latter 
is stiffened to resist outward pressure by carrying up every 
alternate floor bearer in a curved form to the tee-iron top 
rail. The piers are very simply framed of ordinary cast- 
iron pipes, socketed into head and foot plates, and the end 
of the wire rope is secured in the tapered hole in the cast- 
iron crosshead partly by bending back or doubling the wire 
strands, and partly by the insertion of wedges. The ar- 
rangements fur taking up the slack of the rope and the 
other details are sufficiently obvious from the drawing», so 
we need only add that the weight of wrought iron in the 
bridge is 82 cwt., of cast iron 31 ewt., of wire rope 7 cwt., 
and that the work was carried out by Mr. John Dixon, of 
Laurence Pountney-lane. 





Tue American Inon Traps.—In consequence of the 
strike which has prevailed in the anthracite coal districts of the 
United States, the proprietors of some blast furnaces have 
been compelled either to blow out their furnaces, or to resort 
to the use of coke. In the Lehigh Valley stocks of anthra- 
cite are now practically exhausted. 





Raruways rs New Sovurm Wates.—tThe first railway in 
New South Wales was projected in 1846, but it was not until 
July, 1850, that constructive ores were actually com- 
menced. Up to the close of 1871, 6,653,4131. had been ex- 
pended upon railways in the colony. In the course of 1872, 
the number of passengers conveyed over New South Welsh 
railways was 1,028,324, and the goods traffic amounted 
to 825,359 tons. The last available return enumerated the 
rolling stock at 47 locomotives, 218 passenger and other 
carriages, and 7174 goods trucks ; the present actual stock is, 
however, considerably in excess of these figures. 





Frexcn Battoontse.—M. Trouvé, a civil engineer, has 
offered to the French Society for the Promotion of Aerial 
Navigation to go up in a balloon to a height of 74 miles, and 
even beyond. M. Trouvé pro to provide his balloon 
with a reservoir of comp’ air sufficient to maintain the 
life of one man without discomfort for several hours. Th 
eapacity of the reservoir will be a cubic metre, and 
be compressed into it to the extent of five atmospheres. As 
soon as the i breat 


g 


for the face. This mask 
laserts between his teeth ; one of them has a valve opening 
inwards for the supply of pure air from the reservoir; the 
other has a valve opening outwards for the expulsion of 
vitiated air. This constitutes the breathing apparatus; to 
ee - ee ae Se ee ee eee 
uced into iver’s dress, which is to be composed 
double india-rubber stuff. 


THE MANCHESTER EXHIBITION. 
Iw another portion of this paper we print a portion of the 


inaugural address by John Anderson, C.B., Li.D., late 
Superintendent of i to the War de- 
livered at the opening of the Second Annual 


the Society for the Promotion of Scientific Industry, now 
being held at Cheetham-bill, Manchester. ‘The ° 
ceremony was to have been presided over by Earl Derby 


the President of the Society, but pressing business in'con- ar 
: ‘the 


nexion with the sitting of the of Lords, and: 
duties of the Foreign Office just at the conclusion of the 
important crisis through which Europe has passed, 
vented his lordship from being present. - ™ 

His placed was filled by Mr. Hugh Mason, the chairman 
of the council, who, on appearing on the platform, at once 
informed the audience of the absence of Earl Derby, and 
read a letter he had just received from him, which explained 
the whole matter. The letter was a most cordial and in- 
spiriting one, and conveyed not only the earl’s expression of 
hope for the success of the Society, but also a cheque for 
1002. towards the expenses involved. ures 

Mr. Mason in a few words introduced Dr. Anderson, 
read his address on the subject of tools; an address well 
worthy of close attention if we are to maintain the high 
standing which has hitherto been accorded to this countr 
for the manufacture of good workshop machinery. . 

The building in which the show of machines is poms. Tr 
is one erected from designs prepared, as were those of ‘the 
Peel Park Exhibition building of last 
of the Society, Mr. W. G. Larkins. A 


g 


building reappear here. Notably the arched roof of the 
central portion, and also that the whole building is com- 
posed of merchant sizes of timber, either baulks, deals, 
battens, or boards, as imported. Mibhaas 

Up to the time of opening, and indeéd up to the time of 
writing, the whole of the preparations within the building are 
not complete. It is strange how very difficult it appears to be 
for exhibitions such as this to be got ready by the time fixed. 
Were a rigid rule to be adhered to, refusing admittance 
to anything not ready to the time, there might perhaps be 
some ugly spaces left unoccupied, but surely some 
means should be made use of to avoid the delivery of open- 
ing speeches and carefully prepared 
amidst the noise of hammers, the shouts of workmen, 
and the continuel blowing off of steam from boilers, 
prepared for use, but not allowed to be at work. 
From what we ourselves saw of the state of matters two 
days before the opening, and the me that had 
taken place by the time of the ceremony, it is evident that 
no ordinary exertions can have been made by the officers of 
the Society, and those working with ‘them, but not even 
days of twenty-four working hours long were enough to get 
all straight. 

Now, however, one is able to obtain a general view of 
the collection of exhibits, which number over 1100. Large 
as the number is, it is after all less than we wished to see 
in response to so full a programme, but we are informed 
that had the space been sufficient, machinery to at least 
three times the amount would have been sent in. This 
fact must be gratifying to the Society, and we trast that, 
amongst the articles that are shown, there will on careful 
inspection turn out to be many important improvements 
worthy of study and imitation. 

Hydraulic machinery is pretty well represented, and we 
expect on closer investigation to find several ideas of recent 
birth carried out in this department. Lathes, planing, 
screwing, shaping, and slotting machines are, as may be 
expected, shown by several exhibitors, but so far as a first 
glance has shown, they are mostly of the usual form as 
turned out by the various makers. 

Of steam and power hammers there are several varieties 
sbown. Steam hammers being exhibited by Messrs. B. and 
S. Massey; Thwaites and Carbutt; and Davis and Prim- 
rose; and power hammers by Messrs. Rees and 
(Sholl’s pneumatic power hammer); W. Collier and 
(Justice’s Anglo-American dead-blow power hammer) ; 
Scott and Co., Limited (Browett’s power hammer). In 
Justice’s patent hammer a steel spring is used; in 
pneumatic hammer, air, cushioned in @ 
place of the steel spring, whilein Bro 6 
form of air spring is introduced. In this 
consists in the use of india-rubber balls charged wi 
a pressure of from 15 Ib. to 20 Ib. 

The balls are placed in two vertical wrought 
with closed ends, one on each side of the 
To the bottom of each of these cylinders are attached 
rods connecting to a crosshead in the lower part of 
frame to which the mechanical lift is imparted by the 

and crank, &c., provided for that purpose. The air 
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do not occupy the whole length of the two cylinders, but are 
so placed that in the middle of the length there is room and 
to spare for a piston fitting loosely in the cylinder, and 
to the pistons the crosshead attached to the tup or 
hammer head are fixed. These pistons have a free- 
dom of lift between the balls placed above and 
below them, g from 2 in. to 3 in. oF more, 


according to the size of the hammer. The action of 
mechanism causes the two side cylinders to rise, i 
doing, to lift the two or more balls contained in the \ 
portions up to the pistons, and thus to raise the tup. Being, 
however, lifted with some speed, the action compresses the 
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Exhibition can 4 the 
Joseph Whitworth. These, bese, with the breechloading steel 
measuring machine, &c., show the per- 


a, the gauges, 
fection to which it is to arrive in the construction 
such machinery, ai will doubtless be closely exa- 

With very interest by all the visitors who ap- 
good work and value it as it should be valued. In 
speaking thus of this exhibit, we do not wish to detract 
from the good displayed by much of the machinery 
exhibited by others, which is in many cases very good, and 

‘sure; that none will more ly the 
ede textes those who also themselves 

: n can, according to the rice the 
aren WE tnmand in the market. . " 


various exhibits of wood-working machinery, how ver 
werk eee is improving from year to ft 
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The general form of the machines seems so much less cum- 
peace te, yo «gy hat 
to was not very ago. Among 
this portion of the «: we noticed some machines 
scseclaieh Te Cablaos Macnee ae al cablont 
especially f dovetails, for box and drawer making, 
&c. Not with #haped and complex saws, such 
as bave been now seme used by Messrs. Robinson and 
Son, of Rochdale, and which are, we believe, a very great 
success for many classes of work, but in which, by a pecu- 
liar adaptation of concentric sheaves, encircled by straps, 
coupled to short rods and placed angularly upon the shalt, 
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hitherto been done in the 
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cutting department we had 

numerous exhibits, much 
of machinery. 
safety fuse for firing 
connexion with thig 
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teresting collection, one of cheerful and bright display. 
We purpose continuing the notice of the most prominent of 
here exhibited, as we are able to examine 
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MESSRS. ALLEN RANSOME AND CO.’S WORKS, CHELSEA. 
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such as saw-bands, is kept. The principal entrance, 4s 
shown, leads into a court-yard, containing spaces set apart 
for timber, an iron rack, and a space for castings. 
Altogether Messrs. Ransome and Co, may be cor i 
a having well-arranged and commodious works, whic!:, 
though their extent is somewhat limited by the compara- 
tae Lager digtatia cng bi deyerthicn igs Lyediny: a for 
We may mention 
in conclusion that Messrs. Ransome and Co. are now engaged 
in completing a very extensive plant for the of 
casks, Of this plant we hope shortly to illastra- 
tions. 
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RATIO OF EXPANSION FOR MAXIMUM 
EFFICIENCY IN STEAM CYLINDERS. 
To rue Eptror ov Enaingerina. 

Bagned” sled te sok “April 16th, T montionsd 
on e 
der odie lor would th 


Stele the man el eames ie ube the effi 

igher ratio of ex is the effici of 
the engine. But in an — with clearance, and where 
being. * eapeaming og Sova the experimen 

i case, a8 ts above 
referred to. By what law, " oy i 
of expansion ined? This is the question I propose 
dealing with now. 

In the following, p, represents the absolute initial cylinder 
pressure; p, the back pressure; s the stroke of the engine, 
and c the clearance; r stands for the ratio of expansion, 
while « is a constant for any given ine and pressure of 
steam, which will be consid poccenti. 

The comparative efficiency of any simple engine at a given 
pressure is—if we neglect compression—expressed by the 
equation : 


{p+ 2P log?» } (e+0)~(ri-p)o 
E= —_ S cascdieaiesical 2S} 
lay 
r 
The numerator of this fraction gives the mean pressure, 
while the denominator represents steam used per stroke, 


**° being the amount required for useful work, and a that 
? 


lost in condensation while ing the cylinder. 3 
Differentiating this equation with respect to r, then putting 
the result equal to 0 and solving for r, its maximum value is 
found. It oceurs when 
1 _abyp.log.r_(p-ps)e+ps(@+e) |, (gy 
r s+e Pp, (@+e) : 
In Sa eeei ot 0 cempennd egy * becomes : 


fo 1 hyp. Wf" _p, } (s+ a{ (Pi Pa) 1+ (Pe-Psdes } 


ates (3) 


r 
Where p, is the low-pressure initial cylinder pressure; ¢; 
the high-pressure clearance; and cs, the low-pressure 
clearance. Also equation 2 becomes 
ie hyp. log. r__ (pj — ps)ei + (ps—Pg) oo + Ps (8 + ¢) (4) 
r s+e Pi(er+e) F 
To equations 2 and 4 there is no simple solution, but 
neither on this account nor for their length, n 
us. The second of the equation is easily formed from 
under which it is to . that is the value 
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stant for any given pressure of lost internally 
will Ts tely upon the surface of metal heated 
by the entering steam at the of the stroke, and 
exposed to the 
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near for in engines of that size. values of @ in 
equation 5 are, when 5=1 for: 
Compound engines with jackets = .0010 
” o without , = 0017 
Simple engines with = .0012 


_ » without 5, = .0019 
The unjecketted engines are supposed to be well lagged. 
These aeambets apply to engines about the size of those 
used in the above-mentioned experiments. It would be useful 


as ape engines are concerned, w ider the 
heat lost to vary directly as the external and surfaces 
exposed, and inversely as the volume of en steam, in 


those given, may be found very nearly by multiplying the 


above by 

10 (R+8) (6) 

KS 

Where BR is the radius of the cylinder, and S the stroke of 
Co Ree Se be ee But in the case of jacketted 
engines different sizes the value of G will much 
more nearly constant. It is, however, probable that 
even in jacketted compound engines of large size, with ordi- 
nery clearances, the maximum efficiency, at ordinary pres- 
sures, will be reached at not more thau 8 expansions. 


yoo Ds 
. 


9 
| \ se 
\ss0 Bs 


f ; 7 
e 








REET eT aT 


In the accompanying diagram curves A and B represent 
the manner in which Gas edlidoney wanies as the ratio of ex- 
pansion changes: a 5 is the high-pressure cylinder clearance, 
and 6 d ite stroke; ac isthe c ce, and ce the stroke of 
the low-pressure cylinder, and also of the simple engine; 
~-{ = the ratio of cylinders in the compound engine. The 
a 

abscisse represent the various ratios of expansion, some of 
which are marked, while the ordinates re mt the ef- 
ficiencies. They are calculated under the following condi- 
tions. The standard is the work done by the compound 
engine when most efficient. Absolute initial cylinder pres- 
sure = 80)b.; back pressure = 3 |b. ; initial cylinder pressure 
in low-pressure cylinder of compound engine = 19)b. Clear- 
ance =: }in. per foot of stroke ; ratio of cylinders =3. The 
above values of § are used. 

Curve A, given by equation 3, refers to a jacketted com- 
pound engine. The maximum efficiency, given by equation 
4, is when r= 65. Calling this value 100, the ef- 
ficiency rap from 24.46 when only the high- re 
clearance is filled with steam, to 89.04 when the w high- 
pressure cylinder is filled per stroke. Curve B, given by 
equation 1, refers to an unjacketted simple engine. the 
maximum eae oy ie 79.17 when r = 4.448 given by equa- 
tion 2, and varies from 47.19 when the clearance is filled per 
ye ne a ee ery - 

Curve C represents efficiency of steam in above 
compound engine at the various pressures marked, when r 
is a maximum for those pressures, found by equations 4 and 
6. As the pressure is increased, r increases to so smal] an 
extent that it is evident that, for the economical working of 
Ligh pressures, no radical change is necessary in the style of 
engines already in use. 

The following remarks suggest themselves with regard to 
the bearing of the above on our present marine practice. 

Shipowners specify that their vessels must go ata 
of say 15 knots on the measured wile. This is generally 
with the engines working at what to be their most 
economical grades of expansion. W they are delivered 
and on their stations, they are run at eay 12 knots an hour, 
the engines working either at a high | secon ay ee or 
with a reduced ~~ ye with very much 
diminished y- By doing away with those absurd 
trial trip speeds, the engines might be made much smaller, 
expensive variable ex gears dispensed with, and 
greater economy effected besides. 

Again, a very superficial inspection of the above wi!! serve 
to show that the superiority of the compound, as com 
with the simple engine, very much more in its reduced 
clearances, than in smaller amount of heat lost, as 
hitherto supposed. As far as the latter alone is concerned, a 
jecketted simple engine is gy me. superior to an un- 
jacketted compound engine. Altogether, clearance bas 6 





great deal to do with want of efficiency in our engines, and 
it might, in many cases, be reduced to a very considerable 
estes The importance of the subject is my only apology 
for taking up so much of your valuable space. 
I am, Sir, yours faithfully, 
Gro. W. Macarius. 
Castlehead, Paisley, May 11, 1875. 





BREECHLOADING ORDNANCE. 
Sr,—In your sumbers of April 9 and May 7 you di 
r,—In numbers ay 7 you discuss 
very fairly the important question of muzzle-loading wv. 
ing, now oecupying the attention of both Houses 
of the English Parliament, and that not a day too soon. 
Upon the merits of the two systems I have no desire to 
enter, feeling sure that the question will have to be — 
out, but the proper place is not in wri opinions, in 
met Se ploend und. cheetah this ~ qed ty 
itive ground, is again am con- 


y 
ha ain, viz., the signal defeat of the muzzle-loader, 
coun oll Gem points that constitute an effective weapon of 
war. 

The point I however wish to claim your indulgence upon, 
 hecddenbemn ‘ou are in as to the ownership of the in- 
vention of the gun bears my name, but which you seek on 
every possible occasion, and in no friendly lan , to wrest 
from me and transfer to another, who no t to the 

either as a whole or in detail. You have evidently onl 

ened to one side of the question, and then p c 
your verdict with a decision I would be far from blamio 
if there was the remotest shadow of correctness init. H 
you desired, before coming to a conclusion, to have sifted the 
matter, I should have been happy to have placed before you 
all the evidence necessary to have cansted your fallacy. If 
you will allow me I will now give you the true position, and 
if you are not convinced of the wrong you have done me, I 
must leave the affair to those whose minds are not so preju- 
diced, and can form a correct judgment. The two principal 
parts of the breechloading \ : 
sliding wedge; and secondly, the expanding wing, or gas 
check—and these ther, with other accessories, you 
most unblushingly state, belong to Mr. Broadwell. First, the 
breech block : a simple sliding piece for closing the breech of 
a gun cannot be claimed by either Mr. Broadwell or myself. 
This was used by Cavalli, Wabrendorf, and Kreiner, and 
others, before Mr. Broadwell or I came upon the field. The 


section, ostensibly the same as now used. It is now and 
always has been in my case slightly wedge-shaped (whilst 
the sides of Mr. Broadwell's block are parallel), and ite move- 
ment has always been horizontal. This method of closing the 
breech I invented in 1859, and submitted it both by —- 
and by models to the Ordnance Select Committee early 

1860, and several trials were made with the modei I submitted. 
Now Mr. Broadwell did not take out his patent for his sys- 


cally tested my own invention. Moreover, Mr. Broadwell 
moved his wedge “ up and down,” or at right angles to my 
direction, and if Mr. Broadwell is desirous of claiming this 
i action of the wedge, he is perfectly welcome, 

— you can hardly allow your prejudices to go so far as 
still to insist upon a totally different wedge to mine, 
and moving in the opposite direction being prior to mine, 
which was two years earlier, and, with the exception of the 
mid section is similar to the wedge now used in all my con- 
structions. Mr. Broadwell afterwards himself so fully 
ised the superiority of my wedge and its direction of 
movement that he inserted it into ee ge ing 
the specification of his patent of April 29, 1865, only he kept 
the rectangular form—and this is important to bear in mind. 
During these early years I had of course made a great many 
trials, and in some cases with results that soon convinced me 
that the rectangular form was wrong, when used for guns firing 
heavy charges, as it compelled the 
of the same shape, and that therefore the angles or corners 
were sources of weakness, and this led me to make the 
mid section of wedge semicircular, or like the letter D. 
This gave me an increased bearing surface, and avoided the 
sources of danger, viz., the sharp a at the back, and the 
result has been that since my introduction of this form not 
a single piece (and I have supplied over 13,000) has given wa 
at this part. This form of wedge I patented in , 1865, 
or two months before Mr. Broadwell’s patent of April, 1866, 
in which he had copied my old form of wedge. I think now I 


have full +o of this first 
diced judge, 1 have quite proved my case, that whatever merit 
was in the wedge and its direction of action to 
me and not to Mr. Broadwell, and that your constant allusion 
to it as “ the Broadwell sliding block,” is as unjust as it is un- 
true. ne the accessories these are principally the 
pootinw _serew and the locking apparatus. The former 
patented in December, 1868, and also an improved locking 
apparatus, consisting of concentric rings, cut on a spindle, one 
portion of these rings being cut away, to allow the wedge to 
be withdrawn. In April, 1865, Mr. Broadwell had patented 
a locking « us consisting of a two or three-threaded 
screw, @ portion also being cut away to allow the to be 
withdrawn. But asa screw is an inclined 





are: first, the breech block, or | that 


breech block, however, used by me is, excepting in its mid- | t 


tem until July, 1861, or nearly two years after I had practi- | j 


in which it worked to be hes 


Ht 
i 
i 
IF 


! 
i 
E 
H 
BE 
i 
aH 
i 


F 
r 
ifs 
i 
4 
i 
ay 


f 
: 
i 
at 
Hit 


egé 
‘. 
F 
eff 
& 
gE. 
3 
P 
Be 


rE 

ty 
jot 
if 
: oH 
g* FEES 
sit 
frie 


TER 
} 
gE 
| 
hee 
gees 


a 
E 
ret 
7 
= 
; 
[ 
F 


: 
f 
: 
re 
: 
: 


ai 
ES 

i , 
igi 
Es 

tii 
Hi 
ie 


F 

5 

i 

pl 
TENG 
Ess 
at F 
Frtifece 


cf 
; 

abe 
5 
: 
: 
5 


Loyespos. 
Queen Victoria-street, London, May —— : 
[ We defer making any comment upon communication 
tn E) has been for Mr. Broadwell to reply.— 
D. 


FOREIGN AND COLONIAL NOTES. 
J 1904, the rect Conta Belgien’ hat <i 
an , 
owned $4 loeomotives; Pn Jan Ti at Hl ; a 4 
’ 7 . » @ was 
rorking' 285 tiles of tine; gx ton 4 1875, the system 
i The business of the undertaking 








Steel Rails on the Detroit and Milwaukee.—Of 189 miles 
of main track on the Detroit and Milwaukee Railway, 63 
iles are now laid with About 50 miles of the track 


become very necessary. The superintendent desires, in fact, 
that these renewals should be at once commenced on 63 
miles more. 

Prsmapivenien SAGi ine Cae One eae tines Oe 
Pennsylvanian coal districts thus far this year has been 
8,019,092 tons, showing a decrease of 910,258 tons, as com- 
pared with the corresponding period of 1874. The de- 
crease in the supply of anthracite this year has been 972,375 


E 


F 


Queensland Telegraphy.—New lines have been recently 
constructed by the Queensland t from Waterview 
to the Lower Herbert, a distance of 15 miles; from Ravens- 





seven miles from the Gulf of 
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ROTARY PUDDLING. 

Ir we may judge from the interest manifested in 
the remarks made by Mr. Menelaus in his i 
address to the mem of the Iron and Steel Insti- 
tute, and from the reports which reach us from the 
Various ironmaking districts, the problem of me- 
chanical puddling is now being regarded as of ever- 
increasing importance, Our own views on this sub- 
ject are well known to our readers. We regard the 
present system of hand-puddling as a blot upon the 
Progress which has been made in our iron manu- 
facture, and as entirely inconsistent with the 
growth of our metallurgical processes. As we have 
pointed out on more than one occasion the whole 
tendency of the modern development of our iron 
manufacture is towards the treatment of the ma- 


lit to be an undoubted fact that the 
@¢ | puddling machinery can only be en, A by 
ing so the 





terial in large quan 
least possible amount of the 
pry He en. process is totally opposed to this kind 
of development, the material being treated in small 
charges, and by the exertion of manual labour of the 
that everything tends to show thet the paddling pro- 
ev i to show i 
cess of the future will be carried out ore 5 wo 
naces capable of dealin; adr and 
worked in connexion with plant capable of dealing 
easily with the enormous puddled balls thus pro- 
duced, these balls being subsequently cut into 
pieces of convenient size and dealt with by existin 
machinery ; and we believe that the time has arriv 


when our ironmasters should, as a body, consider |i 


this subject more earnestly than they hi have 
done. In making this last remark we have no desire 
to underrate the progress which has been already 
made ; but this p has been due rather to the 
energy of a few particular firms and individuals than 
to any action taken by the iron trade as a whole, 
and it has thus been smaller than it need have been. 

The only united action which has taken has 
been that organised under the auspices of the Iron 
and Steel Institute—a body which, although the 
youngest of our importan 


in promoting the industries it represents. As we 
pointed out on a recent occasion, the commission 
sent to the United States by the Iron and Steel In- 
stitute to examine into the working of the Danks 
furnace, has been attended with valuable results, 
It is true that, as regards the Danks furnace itself, 
the early anticipations set forth by the re of the 
commission have not been completely f ; but 
this we regard as a small matter compared with the 
fact that English ironmasters have been familiarised 
with the results which can be obtained by rotary 
puddling, and that competent men, such as Siemens, 
Spencer, Crampton, and others, have been led to 
experiment further with that s of puddling, 
and to contribute towards ing it a thorough 
success. 

The process of mechanical puddling is essentially 
one requiring to be developed by experimental 
inquiry. To be commercially successful, machinery 
for puddling mechanically must not only be capable 
of turning out a product at least equal to that 
obtainable by ordinary hand work, but it must also 
be enduring and be capable of being worked with- 
out “nursing” and without giving trouble from 
frequent breakdowns. It is this quality of endur- 
ance under the rough ee in iron 
works which has proved so di t to obtain in 
puddling pane wigs and it is a quality the possession 
ornon-possession of which, in many instances, canonly 


oz | be determined by actual practice. We say in many 
0} instances—not in all—for there have un- 


doubtedly cases of the introduction into iron works 


t|of puddling machinery which would have been at 


once. condemned at sight, had it come under,the 
inspection of a competent mechanic, Setting aside 
these exceptional cases, however, we ma Pape " 


actual practical experience, and this 
various failures of such machinery which have 
occurred, can only be regarded as so many stepping- 
stones deposited on the road to success. 

Thanks to these failures, indeed, and to the 
labours of those who have endeavoured to overcome 
them, we may say that at the present time me- 


chanical puddling has been made a process, 
and has been brought to such a that its future 
development depends less upon individual exertion 


than upon its introduction into various iron-making 
districts and the consequent improvement of details 
of manipulation certain to result from more ex- 
tended experience. 

When the Danks furnace was first introduced 
into this country, it was in many quarters assumed 
—somewhat too hastily—that it was ey 

and the earlier experiences of Mr. Menelaus, 

ooth, and others in the same field were temporarily 
— Practical trials, however, on a commer- 
scale developed more or less serious difficulties 
maintenance 


t scientific societies, has | each 
set an excellent mes oe to its seniors by its energy | j 


for actually determining; but there are cer- 
tainly no reasons for believing that the results would 
be in favour of the former. With reference to this 
point we may remark that in the Crampton furnace 
the 5-in. cock revolving with the casing and through 
which the water supply enters the latter, is not 
liable to nt, 


effectively supply water to the latter involves the 
use of what may be regarded as a revolving cock 
A > diameter, - iy high surfaces fd which 
ve thus a comparative — re 
quality of product, the yoy any, may fairly 
be expected to be in favour of the Crampton furnace, 
on account of the high and uniform temperature 
which can be maintained and the ity of the 
working—both matters which practice has shown 
to be of a vast importance. ‘Taking, therefore, even 
the view of the question mogt favourable for the 
Danks system, we see no reasons why that s 
of working should, as regards quality or quantity of 
products, show any advantage over that of Mr. 
Crampton. 

If now we consider the matter further and ex- 
amine the other qualifications which go to make 
up a successful rotary puddling furnace we find 
that Mr. Crampton’s system 2 mg corn most impor- 
tant advantages. Thus, in rea cone 
of the dust fuel as carried out by Mr. Crampton 
gives a rege of controlling the action of the fur- 
nace which is utterly unattainable so long as or- 
dinary fires are used. We have frequently 
spoken upon this point, and the continued ex- 
ncn t + oo only serves to confirm all _ 

e shifting handles regulating the 
supplies el ae tak tak; a tempeeiens eon be 
vonage “al otto made one, yp See pgm 
sing ill, without a particle getting 
into the iron, while by simply leaving the handles 
alone any given condition can be maintained for 
hours, if absolutely without trouble. The ease 
and peg caper with which the combustion of dust 
fuel can be controiled is, in fact, so striking that we 
are inclined to think that it can only be thoroughly 

preciated by those who have examined it in opera- 
tion, and who are, at the same time, conversant with 
the difficulties of managing fires. Orie re- 
sult of the perfection of the combustion obtained 
with the dust fuel is the ity with which the 
furnace can be heated, the Woolwich furnace, when 
cold, having been repeatedly raised to a working het 
in three-quarters of an hour with an expenditure of 
3} cwt, to 4 ewt, of fuel. 

Another potty le the Crampton system of 
working is that it away with construction 
and maintenance of all brick-built furnaces, and 
leaves the revolving furnace itself quite free Aud one 


ugh 
the hich the dust fuel 
as eae es 
Weine Vip vir he pe towly om 
the alteration of the furnace so as to have one 





chamber only was found to save at least one-third 
of the fuel. Moreover, the Crampton furnace, in- 
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stead of having two revolving joints to keep tight 
(to prevent the liquid iron from escaping), as is the 
case with Danks’, has one only, while every facility is 
given for the expansion and contraction of the re- 
volving furnace itself. All firebars, too, are done 
away with. These, we think, are mechanical ad- 
vantages having no unimportant influence on the 
cost of maintenance, while as collateral advan- 
tages we have the effective utilisation of slack 
coal and its combustion without the production of 
smoke. The fact of the fuel being conveyed to the 
Crampton furnaces by mechanical means, aod all 
wheeling of coal to the furnaces being thus avoided, 
is also a feature of the system which should be 
borne in mind. 

The Crampton furnace at Woolwich, after being 
in operation two years, was when we last saw it a 
few weeks since, in as perfect condition as when it 
left the boiler-maker's hands, it not even a 
signs of distortion. During its working the liqui 
iron never issues from the revolving joints, while the 
friction is so small that the engines driving it require 
less than one-fourth the capacity of those found 
necessary on the Danks system. During the work- 
ing of the furnace at Woolwich, there have been 
puddled, alone and mixed, large charges of Swedish 
charcoal iron, hematite, Northamptonshire, Derby- 
shire, South Yorkshire, and Cleveland irons, and 
judging from the exhaustive tests applied, the 
Cleveland pig has produced tin-plates, sheets, wire, 
rails, bars, and plates equal in quality to the pro- 
ducts obtained from the best brands. Moreover, the 
steel made in pots and in the Siemens-Martin fur- 
nace from Cleveland puddled bars has proved equal 
to the best pot steel produced from Swedish char- 
coaliron. Most of these results were obtained during 
the time that the furnace was under the charge of 
independent manufacturers who, after treating the 
puddied blooms in their own works, forwarded 
samples of their products to Mr. Crampton, who has 
thus been enabled to arrange at his offices at 4, 
Victoria-street, Westminster, a most remarkable 
and instructive collection of materials produced by 
mechanical puddling—a collection which is well 
worthy of examination by those interested in the 
subject. 

Altogether when we consider the numerous ad- 
vantages attendant upon the employment of fuel in 
the form of dust, and the general excellence of the 
mechanical arrangements which Mr. Crampton has 
designed and practically carried into effect for the 
utilisation of such fuel, we cannot but regard the 
Crampton furnace as the most advanced solution 
of the problem of mechanical puddling, and we look 
forward with very considerable interest to the results 
which may be ex as soon as the Crampton 
furnaces now nearly completed in the Middlesbrough 
district are fairly at work; our interest being, we 
are sure, shared by all concerned in our iron manu- 
facture. It is anticipated that these results will be 
even superior to those already obtained at Woolwich, 
and from the completeness of the arrangements we 
have every hope that this anticipation may be 
realised. 








EXHAUSTING GAS. 

A CORRESPONDENCE which took place in our 
columns a short time since on the subject of gas 
exhausters tended to show the want which exists of 
trustworthy data relating to the subject. In most 
gas works the power required to drive the ex- 
hausters, and the quantity of coal or water expended 
in obtaining this power are absolutely unknown 
quantities, and hence it is not to be wondered at 

at, asa rule, engines employed to drive gas ex- 
hausters are of most uneconomical types. Under 
these circumstances we believe that the particulars 
we are about to give respecting some experiments 
on this subject lately carried out at the Phoenix Gas 
Works, Vauxhall station, will be regarded with very 
considerable interest by gas engineers. The ex- 

riments in question were carried out under the 
Socsthan of ‘Mr. Woodall, the engineer of the 
works, and we are indebted to him for permission 
to make the results pubiic. 

The plant on which the experiments were made 
consists of a horizontal engine driving an exhauster 
direct, and a condensing beam engine driving a 
pair of exhausters through gearing. The horizontal 
engine, although substantially made, is of a very 
uneconomical t It is non-condensing, and its 
cylinder is not steam-jacketted, while the steam 
with which it is worked is only supplied at a pressure 
of about 36 Ib., and is cut off by a single slide at about 


five-eighths of the stroke. e engine has a 12 in. 





cylinder with 24 in stroke, and the crankshaft is 
coupled direct to the shaft of the exhauster. 

y other engine experimented upon is, as we 
have said, a condensing beam engine, and is of an 
old-fashioned type. e cylinder, which is not 
steam-jacke , is 20in. in diameter with 30 in. 
stroke, and the crankshaft is connected by gearing 
to two exhausters, the ratio of the i 
such that the exhausters make ]} revolutions for 
each revolution of the engine. h of the ex- 
hausters thus driven is of about the same size as 
that driven direct by the horizontal engine, but 
owing to the slower speed at which the beam 
engive is run the quantity of gas passed per hour by 
its pair of exhausters is only about the same as that 
passed per hour by the single exhauster of the other 
engine. The exhausters are all of Beale’s type. 

The engines above mentioned were run on suc- 
cessive days, steam being supplied to them by a 
Cornish boiler 26 ft. long by 6 ft. in diameter, tra- 
versed by a single flue 3 ft. in diameter, without 
Galloway or other tubes. The boiler is set so that 
the products of combustion after leaving the flue, 
split down the sides and finally return under the 
bottom to the chimney. The firegrate is 6 ft. long 
by 3 ft. wide, its area being thus 18 square feet, 
while the total heating surface is as follows: 

Square feet. 
Flue ese ove ove on 245 
Outside surface o eee ose 339 


Gross heating surface ooo eon 584 

The ratio of gross heating surface to firegrate 
area was thus 32.44:1. Prior to the experiments 
with the engines this boiler was tested on three suc- 
cessive days to ascertain its evaporative efficiency 
with different kinds of fuel. On each of these days, 
as well as on the days when the engines were run, 
the trial lasted ten hours, the fire being completely 
drawn at the commencement of each experiment and 
again drawn at the end, when the amount of ashes, 
clinkers, &c., remaining was weighed off. The 
water evaporated was carefully measured by means 
of a tank which had been accurately gauged, while 
the fuel used was of course carefully weighed. 
The pressure of steam was recorded every quarter 
of an hour, and the temperature of the feed water 
was also noted; in fact every care was taken to 
procure data which should be trustworthy. The 
tirebars, it may be added, were not quite suitable for 
coal, while neither the flues nor the inside of the 
boiler had been cleaned for two months previous to 
the experiments. 

The first day's experiment made was for testing the 
evaporative power of the boiler only, the fuel used 
being gas coke, and the boiler being forced as much 
as xg The results of this day’s trial are sub- 

oined : 


Quantity of coke burnt ... ‘a oe 2,870 Ib. 
% water evaporated ... a 21,681 Ib. 
i bs 8 ee ae 
Mean temperature of feed «+» 69} deg. Fahr. 
of steam eve 30 ib. 


Weight of eliakers at end of tial = 1384 Ib. 
Weight of ashes atend of trial... ... 146 Ib. 
—— clinkers in percentage of fuel 


eee a «+ 93 per cent. 
Quantity of coke burnt per square foot of 
hour eo “ eee 15.94 Ib. 


Quantity pt aula evaporated per square 
foot of gross heating surface per hour... 8.7 Ib. 

The second day’s experiment was also made to 

test the —— only, the fuel used in this case 

being small breeze. In this instance the boiler was 

moderately worked, and the results were as follows : 


Quantity of breeze burnt ... eve nd 2994 Ib. 
» water evaporated ... aoe 14,960 Ib. 
” ” ” 
of breeze ... oss ove — aw 4.99 Ib. 
Mean temperature of feed en ewe 72 deg. Fabr. 
» pressure of steam ... eee coe Ib. 
Weight of clinkers at end of trial ooo 2125 Ib. 
Weight of ashes at end of trial ... +» 569 Ib. 
Ashes andi clinkers in percentage of fuel 
used . 26 per cent. 


Quantity of breeze burnt per square foot 
of perhour ... es we 
tad putbanoeeeioe..  2i0h. 

ace eee - 
The third day's experiment, like the two pre- 
ceding, was also for ev: tion only, the fuel, used 
ama J Welsh coal (Ballfa), and the boiler being 
wor 


16.6 Ib. 


Ashes and clinkers in percentage of fuel 
Lg on. an -- 124 per cent. 
Quantity of coal burnt per square foot of 
firegrate PP nat ys ovo wee wee |S 2.986 IB. 
— water evaporated per square 
‘ an measing surface pperhour.. 3.5 Ib. 
Daring the fourth day's trial the boiler only sup- 
plied steam to the horizontal non-condensing engine, 
and indicator diagrams were taken oan bets ends of 
pager yg ign hang $0 Gegvema being teen 
in all. a nes = ully taken by a 
counter, and the quantity of gas passed was ascer- 
tained by observations of the meter through which 
the gas was delivered. As will be seen from the re- 
sults subjoined, the boiler was much more easily 
worked on this occasion than during the first day's 
trial, when coke was also used as fuel, while the 
feed was also slightly hotter ; but notwithstanding 
these facts the evaporative efficiency of the boiler 
was slightly less, a result which is to be ascribed to 
the fact of the coke being of a rather inferior quality 
to that oro for use during the first day, while 
it would also ea anal due to the evaporation 
being effected at a higher pressure. 
The results of the fourth day's experiments are 


as follows : 
Quantity of coke burnt ... om ane 2,288 Ib. 


P »» Water evaporated ... --- 16,700 Ib. 
” , ” ” per po 
DN A Ne heme 
Mean temperature of feed ov 62 deg. Fabr. 
Ib. 


» pressure of steam ... jue eee ‘ 
Quantity of clinkers at end oftrial ... 1064 Ib. 
Quantity of ashes at end of trial «+ 119 Ib. 
Ashes and in percentage of fuel 


used aie ote oe wes 10 per cent. 
Quantity of coke burnt per square foot 

of on vee se 12.43 lb. 
Quantity of water evaporated 


per square 
foot of gross heating surface par heer 2.86 Ib. 
Mean speed of engine in revolutions per 
minute ... ove Leo ews ove 80.61 
Mean indicated horse power... eon 21.9 
Consumption of water per indicated horse 


power per hour ... ees ee eo» 76.25 1b. 
Quantity of gas passed per hour +++ 106,140 cub. ft. 
Vacuum on suction side of gas exhauster 

in inches of water _... ee 8 ase 3 in. 
Pressure on delivery side of exhauster 

in inches of dl ° . 38 in. 
T resistance to exhauster in inches 

of water 41 in. 


We now come to the fifth and last day's experi- 
ments, in which the boiler supplied steam to the 
condensing beam engine driving a pair of exhausters 
as already explain In this case the fuel used 
was Welsh coal of the same quality as that employed 
during the third day’s trial, and the result of the 
easier work and of the reduced quantity of ashes 
at the end of the trial was clearly shown by a 
better evaporative performance, notwithstanding 
that the temperature of the feed was 6 deg. lower 
than on the third day. Indicator diagrams, &c., 
were taken as during the fourth day’s trial and the 
results were as follows : 


Quantity of coal burnt ... «. «. 1,656 lb. 
” " a tae ee ae 14,244 ,, 
» ” ” 
of coal Paes oa "7 oe 9.2 Ib. 
Mean temperature of feed 60 deg. Fabr 
» Pressure of steam ... ie eee 28} Ib. 
uantity of clinkersatendoftrial ... 47 Ib. 
uantity of ashes at end of trial ia 634 Ib. 
Ashes and clinkers in percentage of fuel 
used Oe AP Soe 7.1 per cent. 
Mean speed of engine in revolutions per 
minute ... eee eee ore eee 29.26 rev. 
Mean indicated horse power «5 = ass 25.9 
Consumption of water per indicated horse 
power per hour os oo 55 Ib. 


Quantity of gas passed per hour ex» 108,800 cub. ft. 
Vacuum on suction side of exhauster in 
inches of water eee ove wee 8 in. 
Pressure on delivery side of exhauster in 
inches of water 


water ... oo ooo es 43} in. 
The facts above recorded are ingly sug- 
gestive, as they in the first show deci- 
sively the importance of employi i 
engines for drivi exhausters. is can per- 


ving 
Sans be best chown boy daliing as an unit of com- 
ison the weight of steam required to deliver 1000 


cubic feet of per hour in the case of the two 
engines just with. In the case of the non- 


sso af BA in af setens ont debting thn ohana 
direct, the power required was ae = 0.2063 horse 
power per 1000cubic feet of gas delivered per hour, and 
the equivalent steam consumption was 21-9 x 76.% 








ed very hard. e results are subjoined : 

Quantity of coal burnt... ee ee 2332 Ib. 
e water 20,483 Ib. 

Ct a 8.78 Ib. 
Mean temperature of feed one 66 deg. Fabr. 

»» pressure of steam ... den eos Ib. 
Weight of clinkers at end of trial «» S141. 
Quantity of ashes at end of trial... oe Ib. 


106.14 
=15.73 lb. 
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On the other hand, in the case of the 
beam engine driving a pair of exhausters, by 


gearing 
and delivering against a total resistance of 43} in. 


of water, the powerrequired was ms = 0.238 horse 
power per 1000 cubic feet of gas delivered per hour, 
and the equivalent steam consumption was = x 
= 13.09 Ib. per hour. But a well-designed and con- 
structed compound engine may be relied upon to 
develop an indicated horse apt x with a consump- 
tion of from 20} 1b. to 21 Ib. of steam per hour, as 
has been shown by experiments on Messrs. Donkin 
and Co.’s engines, recorded in this journal, and thus 
such an engine, if employed to drive a ex- 
hauster direct, would use but about 4} Ib. of steam 
per 1000 cubic feet of gas passed per hour under 
the conditions as to pressure which existed in the 
above experiments. 

As compared with the two engines on which the 
above experiments were made, a good compound 
engine would thus save about 1141b., and 8} Ib. of 
steam per hour respectively for each 1000 cubic feet 
of gas passed per hour. In the case of a gas ex- 
hauster passing 100,000 cubic feet of gas per hour, 
and running constantly, the saving effected by using 
a good compound engine instead of such a con- 
densing beam engine as that on which the experi- 
ments were made, would amount to 365 x 24 x 100 x 
83 =7,665,000 lb. of steam per annum, thus repre- 
senting the consumption of 851,4441b., or about 
380 tons of coal, even if the evaporation be taken 
as high as 9lb. of water per pound of fuel. As 
compared with a non-condensing engine of the type 
tested, the compound would effect a saving of no 
less than 10,074,000 lb. of steam per annum, equiva. 
lent at the above-mentioned rate of evaporation to 
the consumption of 1,119,333 1b., or almost exactly 
500 tons of coal per annum ! 

These are striking figures, and are deserving of 
the careful attention of gas engineers, for it must be 
remembered that the saving in coal means also a 
reduction of the boiler power at present necessary, 
together with an equivalent reduction in the cost of 
boiler maintenance. It may be said that the engines 
tested are of uneconomical t and this is no 
doubt the case; but they are, nevertheless, fair 
representatives of the classes of engines to be met 
with at the majority of our gas works, while the 
evaporative efficiency of the boiler is probably con- 
siderably above the average. 

We have in the present notice said nothing re- 
specting the efficiency of the gas exhausters them- 
selves, or, in other words, res ing the relation 
between the power required to drive the exhausters 
and that theoretically corresponding to the work 
done. This, however, is in itself an important point, 
and it is very desirable that experiments should be 
made affording trustworthy data concerning it. 
Respecting the points to be observed in carrying 
out such experiments, we pro to have some- 
thing to say in an early number, when we shall also 
deal with the theory of the subject, In the mean- 
while, it will, we think, be generally admitted that 
in carrying out the experiments we have recorded, 
Mr. Woodall has done good service to engineers, 
and we trust that the | tdi taught by his experi- 
ments may not be neglected, but that hey may lead 
to the general introduction of more economical 
engines into our gas works. 








BREECHLOADING ORDNANCE. 

In a recent communication to the Times, through 
Mr. Alfred Longsdon, Herr Friedrich Krupp, of 
Essen, has contributed some valuable information 
upon the subject of cast steel breechloading guns, 
information which no one was in a position to supply 
but himself, the largest private maker of ordnance 
in the world. The main object of this letter 
was to throw some light on the confused 
notions existing as to the powers of resistance of 
cast steel guns, and the reliability of the breech 
mechanism employed. With respect to the rumours 
that in the course of the Franco-German war 200 
field pieces failed, we are assured that not one gun 
burst during the whole of the campaign on the 
German side, which was supplied wholly from the 
works at Essen, while the breech mechanism in all 
cases showed its complete efficiency, and not a single 
failure of it is recorded. 

Mr. Longsdon next, taking wider 
us statistics as to the failures which have 
place among the 13,000 steel manufactured by 
the magnificent establishment he represents. These 


und, gives 


of Kru rk, but it is — be 
taken | am "s work, im to 
pee + w or other 


failures, he assures us, are limited to seventeen, Out 
of this extremely small number eleven may be fairly 
thrown out of consideration ; they were imperfect 


guns as far as the was 
concerned, having been made, tested, and destroyed 


before the present an gag sap of breech- 
pay had been pone Of remaining six 
r. Longsdon ive wh 9 nee ae eieees 

In 1865 a 9-in. gun burst explosivelyin Russia after 
the 410th round. This gun was a converted muzzle- 
loader, and failed under excessive charges. 

In 1866 a second 9-in. gun burst explosively in 
a after the 56th ase Bailie 

1869 an 8-in. burst explosively in Berli 
after the 650th me Yes 

In 1871 an 11-in. gun burst at Fort Constantine. 

In 1872 a 15-pounder burst in Berlin after 557 
rounds, 

Mr. Longsdon has, however, omitted to mention 
several other failures of his guns, which we may add 
to the above list. We take them from a read 
by Major Haig before the Royal Artillery Institution. 

In 1865 a Krupp 92 in. steel pnp Sar with a 
moderate charge of powder, a Prussian committee 
attributing the failure to inferiority of the metal. 

In the same year a 94-in. gun of Krupp’s steel 
burst in Russia at the 66th round. 

In the same year an 8}-in. similar gun burst at the 
* round, Fa 

n 1866 a Krupp field gun burst explosively at 
Berlin, killin ao cadets. ° J 

In 1866, during the Austro-Prussian war, six 
Prussian steel field guns burst, 

In January, 1867, a 7-in. Krupp gun burst at the 
second round of proof at Woolwieh, 

In the same year a 4-pounder burst at Tegel, near 
Berlin. 

In 1868 an 8-in, Krupp gun burst on board a 
Russian frigate very destructively, killing and 
wounding in all 12 men. 

In 1872 an ll-in. Krupp gun burst at the chase, 
and blew about 3 ft. off the muzzle. 

The correctness of the above list is easy of verifi- 
cation, and it is somewhat to be regretted that Mr, 
Longsdon should have overlooked these im t 
instances of dangerous failures, as they m con- 
siderably the inferences to be drawn from his letter. 
In statistics of this kind nothing is so necessary as 
unassailable accuracy ; and we should be glad to learn 
that Major Haig’s statements are incorrect, although 
we have not the slightest doubt that the failures 
enumerated by him did take place, and the value of 
Mr. Longsdon’s communication to the Times will lose 
all its value if we find that the assurances it contains 
are unreliable. And before ey Sar the assurance 
that no Krupp field guns failed during the Franco- 
German war, we are obliged to hesitate, because 
since the publication of Mr, Longsdon’s letter, the 
= 2 peony Raniig ry a nr Reyer se the 

eld guns have burst during that period. 

Onp correspondent, replying to Mr, Longsdon’s 
letter, states that in 1871 he was assured by an officer 
on the Head-quarters staff of the German army, 
that out of 70 long breechloading 24-pounders, 36 
became unserviceable during 15 days’ firing, and 
that had the bombardment been continued for 
another week, the German batteries would have 
been silenced owing to failure at the breech. Again 
on the Loire and in Brittany 24 field guns be- 
came unserviceable, chiefly through their own fire. 
A second writer goes further and maintains that 
about 200 field guns were wholly or partially dis- 
abled, two or three through the enemy's fire, 
and the rest through defects in the breech me- 
chanism and bursting of shells in the bore. It is 
only fair to state, however, that these ing 
allegations are advanced anonymously, and require 
corroboration. 

We have to assume, therefore, despite Mr. Longs- 
don's assurances to the contrary, that a considerable 
number of explosive failures of Krupp guns have 
taken place; but we would call attention +o the fact 
already recorded by us, that none of them are proved 
to have failed by reason of the breech mechani 

after it had attained its present form), but through 

Nag capers d of the metal rs re 

rom the experience thus gained it may y 
assumed that the steel employed in the heavy 
ordnance on the Continent is not so reliable as the 
en hand anda eee eae 
guns. A steel may show very hi wers 
of endurance, per by many admirable ex- 


absolutely sure of the absence of any 


ployed. 

But even with the materials at their disposal the 
guns made at Woolwich show no such annals of 
explosive failure as do those of Essen manufacture. 

the great merit of our heavy ordnance is 
its almost perfect non-liability to burst explosively, 
but that it yields gradually, giving timely warning 
of approaching failure. The admirable combination 
and arrangement of material used in the Woolwich 
guns is equalled nowhere, and in our nt state 
of knowledge cannot be , and the reason- 
ing in the Text Book of the Construction and 
Manufacture of Rifled Ordnance, published in 1872, 
holds equally to-day. ‘Steel from its hard- 
ness, high tensile strength, and freedom from flaws 
and defects, is better suited than wrought iron for 
the inner barrel of a gun, while its brittleness and 
uncertainty render it unsuitable for the exterior 
rtions. The construction adopted in the service 
is, therefore, founded on correct principles, as far 
as the materials and their arran ts are con- 
cerned, and the correctness of the principles has 
been proved by twelye years’ experience, during 
which period thousands of have been manu- 
factured and issued, and in no one instance has a 
un burst explosively on service, nor has a single 
ife been sacrificed,” Of the ordnance of no other 
great power in the world can this be said, and 
whether we compare our guns with the composite 
cast iron and steel structures of France, the steel 
guns of Germany and Russia, or the obsolete cast. 
iron pieces of the United States, our superiority of 
design, of materials, and of workmanship is as 
marked as it is reassuring. That reforms may have 
to be made in our mode of rifling, and that possibly, 
nay probably, we shall follow the practice of Con- 
tinental nations, and abandon muzzle in favour of 
breechloading for large calibres, does not alter the 
main fact of the superiority of our heavy guns. 

The durability of the breechloading system, which 
we have described and illustrated on previous oc- 
casions, has, as we have stated, been called into ques- 
tion bythe correspondents to the Times, whose letters 
were called forth in reply to Mr. Longsdon’s commu- 
nication. The evidence on this —_ however, is 
very vague, and on the other there is very 
powerful testimony in favour of the system. To 
“ply. it to one of our heavy guns will be (if such a 

wrgr2 ee =) but a small — and zs 
shall then have ample opportunity of judging for 
ourselves of the actual merits of the mechanism as 
carried out at Woolwich. 

At the close of his letter to the Times Mr. ve. ger 
refers to the claims of Mr, L. W. Broadwell, of 


Carlsruhe, to the invention of the breechloadi 
mechanism associated with Mr. "s name, 
as we have on previous occasions referred to the 


same subject, his remarks have a special interest for 
us. But as Mr. Lon has favoured us with a 
communication touching the same question, and 
dealing with it in much detail, we propose only to 
make a passing reference to the matter now, and to 
defer our criticism of the letter addressed to our- 
selves until Mr. Broadwell himself has been allowed 
time for reply. 

Mr. Krupp, writing by Mr. Longedon, accedes to 
Mr. Broadwell the invention of a detail originall 
connected with the system, a detail obsolete in ; 
but which at the time was of considerable impor- 
tance. ‘ To Mr. Broadwell pr SA ge of 
poste | ing the ring in the face of the breec , & very 
useful vention” Ths inalles are our own. This 
detail ae patented by Mr. Broadwell in 1861, yet 

in 








unseen element of weakness, and when it does yield, 
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breech block, endorsing our own statement, we | that the great object kept in view by these man- 
have no explanation why the same detail was 


patented by Mr. Krupp more than a year after. 
But we are 


is a misnomer, it “‘ wrongly goes by his name,’ ; 
and should, by inference, be called the Krupp ring. | and it was to these latter that the success which at- 
Reference must be made here we presume to the tended the Institute had been effected. But its 
rfected form of ring, patented by Mr. Broadwell future existence depended on 500/. being secured 
lfor the next three years to enable Mr. Solly to 


in 1865, and improved subsequently. Yet in Mr. 
Mr. Morley, M.P., in- 


ebruary, 1865, two/| continue the undertaking. 
months before that of Mr. Broadwell’s just referred | stanced the value of such institutes by citing the 
to, we only find drawings of the ring inserted in the | n , 

face of the breech block, the ‘very useful modifi- | enabled to increase his weekly wages sixfold t 
cation,” the merit of which belongs to Mr. Broad. | attending such classes. The Earl of Shaftesbury 
In the latter gentleman’s specification dated | moved a resolution to the effect that the success 
April, 1865, the first arrangement of a specially | which had attended the Artisans’ Institute made it 
formed ring fitting in a suitable channel in the bore | highly desirable to secure a continuance of the 
of the gun, and bearing at the back upon a circular | work, and its extension to other localities, and 
plate in a recess in the breech block, is shown. For | entered into various particulars in support of that 
many months before this patent was applied for, 
Mr. Broadwell had been in St. Petersburg, discuss- 
ing his plans for breechloading ordnance with the 
Minister of War, and it was while there that he in- | teaching. 
troduced this improvement on his original idea. In | abroad, have shown that the artisans of the Con- 


pate de specification dated 


well, 


that the ‘‘ Broadwell ring” | for it afforded at the same time actual lite 


and in this it differed from 
’ | practical instruction, carried on by skilled yar er 


view. 





July, 1865, about three months after his application | tinent, and especially of Germany and Switzerland, 


for a patent, the Russian Government had accepted | are much in advance of ourown. ‘There is no doubt 
eps much good will eventually arise from the visits 


his system, with a formal declaration of which the 
of some of our workmen from the manufacturing 


*“ After numerous 


following is a translation. 
experiments made by the Imperial Russian 
Government in the gas check ring, the invention 
of Mr. L. W. Broadwell, citizen of the United 
States, this ring has been recognised as per- 
fectly attaining its object of preventing the gases 
from the burning powder to escape through the 
transverse opening in the breech, through which 
the closing mechanism is introduced, and it is in 
consequence of these highly satisfactory results that 
the said Broadwell ring has been introduced in the 
Imperial Artillery, for use in cast-steel breech- 
loading guns, (Signed) Barantzorr, Aide-de-Camp 
Général.” Thus, while Mr. Krupp freely acknow- 
ledges the originality of Mr. B well’s insertion of 
the ring in the face of the breech block, dates and 
unquestionable authority award him the undoubted 
merit of the improved ring, universally known by 
his name, 

We have dwelt at some length upon this point, 
having been led to do so by the remark we have 
quoted from Mr. Longsdon’s letter to the Times, and 
here we leave the subject for the present, 

We would, however, take this opportunity of 
assuring Herr Krupp and Mr. Longsdon that the 
only object we have in view, isto arrive at, and 
place on record the exact truth connected with 
this interesting question. 


TECHNICAL INSTRUCTION. 

Unper the above head we have frequently drawn 
attention to the great necessity which exists in this 
country of technical instruction of a really practical 
character for our operatives, especially those en- 
gaged in mechanical and textile manufactures. Sir 
Joseph Whitworth and others have done much in 
that direction, but what has been accomplished is 
trifling when the extent of the want is considered, 
Oral instruction in the way of lectures and learning 
from books are all very well in their way, but what 
is really required is the universal establishment of 
educational workshops in which the operative may 
be trained. In our articles entitled ‘ Principles of 
Shop Manipulation for Engineering Apprentices” 
the Kind of instruction that should be imparted is 
fully pointed out. 

Recently, at the invitation of the Duke of West- 
minster, a meeting of many of our eminent advo- 
cates of technical instruction was held at Grosvenor 
House, for the p of considering the technical 
and general education given at the Artisans’ Insti- 
tute, in Castle-street, St, Martin’s-lane. This in- 
stitute has been established for the purpose of help- 
ing workmen to get a thorough and extended 
knowledge of written and practical matters, and 
also for enabling apprentices to perfect their train- 
ing by a course of practical labour in their various 
trades under competent superintendents. At pre- 
sent the number of students attending is about 150. 
Reading-rooms, entertainments, &c., are provided 
for their recreation. 

According to the statement of the Duke of West- 
minster, the Institute had received much enco e- 
ment from employers of labour. He hoped t 
eventually it would become self-sustaining, but at 
present, like most other institutions, it required ex- 





| districts to the Vienna and Paris Exhibitions. But 
| the lessons thus learned will soon be forgotten 
| unless followed up by practical teaching at home, 
jeven among skilled men. In regard to our appren- 
| tices in workshops and factories, a great evil exists 
|in keeping them to only one class of labour during 
| the greater part of their age nee Hence it 
frequently happens that when they seek work on 
their own account, they are quite incapable of taking 
an independent position, and consequently must be 
content with lower wages than they might other- 
wise have obtained, 

A want of skill in manual labour largely checks 
the development of inventive genius, because it 
leaves the inventor powerless to carry out his own 
ideas into a practical form, In a large workshop it 
generally happens that the most important improve- 
ments spring from the intelligent workmian, a fact 
_—- proved by the patent list. Generally speak- 
ing English products are characterised more by 
solidity than ornament, but there are numerous 
cases in which a judicious combination of both of 
these qualities add to the effective and pecuniary 
value of workmanship. At the meeting several 
working men en as teachers and otherwise, 
in connexion with the Institute, made observations 
in regard to the nature and value of work done 
there. One attributed the backward state of tech- 
nical knowledge among artisans to the disappear- 
ance of small employers of skilled labour. The 
owners of small establishments had been swallowed 
up in large manufactories, where they had become 
foremen. There is much truth in this, and no doubt 
this change will continue to go on as large amounts 
of capital become employed in manufactures. We 
wish the Artisans’ Institute every success, and 
sincerely hope to see the extension of such societies 
to all our manufacturing districts. 











THREE-CYLINDER ENGINES, 
Iw our issue of September 18th last, we illustrated and de- 
scribed a three-cylinder engine designed by Mr, P. W. 
Willans, of Greenwich, which combines great simplicity, 
with novelty of design. It may be remembered that 
this engine consists of three vertical cylinders with a 
shaft beneath, having three cranks placed at an angle of 
120 deg. with each other. In each cylinder is a very 
deep piston contain'ng a steam chamber. A tube passes 
upward from the steam chamber in the piston through a 


above, and common to all three cylinders. Steam is led from 


nected with each piston being open, the steam passes freely 
from the steam chest into the chamber of each piston. The 
steam distribution is arranged as follows: In the side of each 
piston is an opening leading from its steam chamber, and a 
co port is formed in the side of each cylinder; 
these ports form, through the passages of a conical valve 
placed at the side of the engine, communications between 
the several cylinders, while the pistons themselves serve as 
admission and exhaust valves to the adjacent cylinders. 
When one of the pistons has travelled through about three- 
fourths of its downward stroke, the opening in the steam 
chamber of the piston, passes over the port in the cylinder, 
and steam is admitted to the top of the adjacent piston. 
The reverse action takes place when the piston is ascending, 
and as soon as it has cleared the port in the side of one 
cylinder the steam in the adjacent one is exhausted into a 








ternal pecuniary aid. Lord Lyttelton pointed out 


casing underneath. Thus it will be seen that the engine is 


agers was that of combining theory with practice 
the Mechanies nstitute, 


and 


ease of a working man at Nottingham, who was 
h 


We heartily welcome this addition to former at- 
tempts to spread technical education by practical 
The recent exhibitions, both here and 


gland in the top of the cylinder, and into a steam chest | 300 
the boiler into this chamber, and the top of the tubes con- 8 


only single-acting, and that by means of the conical valye 
before-mentioned, the motion can be reversed, or the machine 
stopped at will. The crankshaft works within and near 
the bottom of the casing just alluded to, and lubrication js 
effected by means of a steam lubricator placed on the top 
of the steam chest, the oil being carried over with the steam 
and passing into the casing, mingles with the condensed 
steam, and lies at the bottom of the casing, so that at each 
revolution the crank and connecting rod crossheads are par- 
tially immersed, and are thus kept constantly lubricated, 
Lately Mr. Willans has introduced several modifications into 
this engine, of which the most important are the use of rings 
around the pistons, as without them a certain amount of 
leakage was unavoidable, the introduction of new packing 
for the tubes leading to the steam chest, a modification iq 
the arrangement of the crankshaft bearings, and in the 
form of the exhaust chamber below, by which the engine is 
rendered more compact and neater in appearance. Further 
improvements are now being made with reference to the 
conical admission valve, anda variable cut-off is also being 
added to each cylinder. We shall therefore take an early 
opportunity of again illustrating this engine with its im- 
proved details. 

Messrs. Massey, Willans, and Ward, of Lincoln’s-inn- 
fields, have recently fitted one of these engines to a 
steam launch belonging to Sir Gilbert Clayton East, and 
which had previously been driven by a pair of 50 indicated 
horse power twin screw engines supplied by Messrs. John 
Penn and Sons, of Greenwich. The boat, which was built 
by Messrs. Forrest and Co., of Limehouse, some five years 
since, was designed for comfort rather than for speed. She 
is a trifle under 59 ft. in length, 7 ft. 4 in. beam, and draws 
2 ft. of water forward and 3 ft. aft. The little vessel is 
fitted up as an up-river “house boat,” with excellent 
saloon and sleeping accommodation. As stated, the ori- 
ginal engines were supplied by Messrs. John Penn and Sons, 
but the present one was constructed by Messrs. Hunter 
and English, of Bow, that firm having been licensed to 
manufacture this class of engines for steam launches, while 
Messrs, Tangye Brothers and Holman, of Birmingham, 
are constructing them for purposes. 

At a recent trial with this boat, the engine developed its 
usual characteristic of admirable steadiness, and propelled 
it over a measured mile at an average speed of 9.73 miles, 
this being the mean of six one mile run. During these runs 
the engine indicated 40 horse power, working at 360 revolu- 
tions per minute, and a boiler pressure varying from 90 lb. 
to 100 Ib, 

The speed attained was, considering the form of the 
boat, a high one, and the small space occupied by the en- 
gines, combined with its steady working, render it ad- 
mirably adapted for steam launches. We may add that 
amongst other alterations made when the twin screw 
engines were removed, a steering wheel was placed forward 
of the saloon, and from the engine; which is far aft, a start- 
ing and reversing lever connected with the large steam 
cock on the engine, is led away forward over the roof of 
the saloon, so as to be close to the hand of the man at the 
wheel, who can thus absolutely control every movement 
of the boat, and is rendered independent of the assistance of 
an engineer. 


NOTES FROM SOUTH YORKSHIRE. 
Suerrietp, Wednesday. 

Purchase of Another Colliery by Miners.—It is stated 
that the “ Yorkshire Society of Miners” (but no particulars 
are given as to which society is meant) has purchased a 
colliery for 80,0001. with the object of ing out what the 
fits of coalowners really are. The Shirland Colliery, 
byshire, is in all probability that alluded to. 

Yorkshire Agricultural Show at Driffield.—Preparations 
for this great annual show are being pushed forward at 
Driffield. The North-Eastern Railway Company is now 
Pp ing with ‘the construction of a number of supple- 
mentary sidings and sheds, and additional platform accom- 
modation. A large show of implements is expected this 
year. 

wy eg Projects in the Locality.—The Sheffield U nited 
Gas Light Company is about to construct a tank 
156 ft. in diameter, at its extensive and recently enlarged 
ray goon Works. Messrs. Oliver and on oy Chester- 
field, are about to erect new workshops, offices, &c., at their 
Broad Oaks Iron Works, Chesterfield. The Hebden Bridge 
Local Board are about to construct a service reservoir to hold 





000 at & Royde, near that and will, 
Sh ib hes boas fniahod , lay about 8000 of 3-in. pipes 
T Deepear and 


Reduction in the Price of Bar Iron—The Midland Iron 
Company (Limited) has, it is stated, lowered the price of its 
bar iron to the extent of lis. per ton, making present 
quotation 9/. 10s. instead of 10/. as previously. 
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TRAIN SIGNAL 


DESIGNED BY MR. W. A. ROBINSON, LOCOMOTIVE SUPERINTENDENT, GREAT WESTERN RAILWAY OF CANADA. 
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Tax subject of communication between trainmen and |SAXBY’S CONDENSER FOR STEAM PUMPS. 


signalmen—while trains are in motion—is one of such im- 
portance that any improvement of practical utility is always 
welcomed with deserved interest as a step in the right 
direction. Many improvements have of late years been 
introduced for such communication on passenger trains, but 
very little seems to have been done for goods or freight 
train service. 

Above we give some illustrations of a very simple 
device introduced upon the Great Western Railway of 
Canada, and designed by Mr. W. A. Robinson (the locomo- 


tive and car superintendent of that railway), which promises | “ water inlet” the supply or remaining length of the suction 
to be of valuable assistance in the operating of goods trains, | pipe is attached. At the upper part of the condenser a 
and would also be a useful adjunct for passenger-train | branch is formed to carry an elbow pipe and a valve box. 
service. The device consists of the introduction of a| Within the upper branch, which is carefully bored, there is 
mirror placed on the engine weather plate immediately in | placed a circular brass nozzle, made parallel for a short por- 
front, and over the heads of the driver and fireman, at such | tion of its length, and thence tapering down both in 


an angle as to reflect a view of the whole of the wagons or 
carriages attached to the engine, and thus render the train 
behind as distinctly visible to the driver and fireman as 
the line itself in front. 

Figs. 8 and 4 illustrate the arrangement of the mirrors 


as adapted to the American type of locomotive, and as in | 


use on the Great Western Railway of Canada, The mirrors 
are shown at a, and are secured in a kind of bottomless 
boxes 4, which are placed over holes ¢ cut through the roof 
of the engine cab or house. The back ends of the boxes 
next the tender are provided with plain lights of glass d for 
admitting the view of the train, and the frames of the 
glasses d are so fixed on hinges or swivels that they may be 
conveniently opened on the inside for cleaning. 

The arrangement of the mirrors is such that the driver 
and fireman may, when in their usual position on the foot- 
plate, have an instantaneous view of the whole of their train 
as often as desirable. Instead of two mirrors being applied 
as shown, viz, one on each side of the weather plate or 
engine cab, one mirror only may be used and extended 
across the width of the plate (or, in American engines, the 
width of the cab), and thus afford the desired view of both 
sides of the train. 

Figs. 1 and 2 show the same invention, also suggested by 
Mr. Robinson, for American conductors’ cars or English 
guards’ vans, by means of which the guards of a goods 
train could from within watch the condition of the train 
and see if all is right with it. In the case of guards’ vans 
the mirrors are placed at opposite ends of the box, so that 
the mirror on one side will serve for the van going in one 
direction, while that on the other side will be used when 
moving in the opposite direction, unless the van be turned 
round to accommodate each trip. 

Besides the value of these arrangements for the purposes 
of transmitting signals to the «river, and the oversight of 
train from the guard's van, there is the very important 
knowledge at once gained by the driver of any accident to 
the vehicles in his train, whether by their getting off the 
rails or any casualty arising from sparks or fire. We have 
known of many instances where valuable lives and property 
could, and would, have been saved from burning vehicles, 
&c., had such an appliance as the one we now illustrate been 
in use at the time. 

With a desire of giving the public the benefit of the 
device, we understand that Mr. Robinson places this im- 
provement free for the use of all railroads desirous of adopt- 
ing it. 








Kavar Guau.—In three years ending with 1872 inclusive, 
14,276 tors of Kauri gum were exported from the province 
of Auckland, New Zealand. The value of these exports was 
497,1994. 
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Tue advantages to be gained by condensing the exhaust 
steam from steam pumps have of late caused several 
arrangements to be introduced for this purpose, and amongst 
them Mr. Saxby’s condenser, of which we subjoin an en- 
graving. This condenser, which is being manufactured by 
Messrs. J. H. Wilson and Co., of Liverpool, is, as shown, 
one arranged for attachment to a donkey pumping engine, 
and forms, in fact, a portion of the water-supply pipe 
leading to the pump. The lower orifice couples to the 
suction branch of the pump, and to the branch marked 


diameter and in thickness to its lower extremity. This 
nozzle is made to slide up and down a short distance, 
and its position is indicated and regulated by the screwed 
spindle to which it is suspended by a cross bar at the top, 
the handle or wheel by which it is moved being outside the 
elbow pipe, asshown. The brass nozzle just described is the 
only part of the apparatus requiring adjustment by the 
attendant when starting the condenser. 


iciddaddadadasdacaddaddadaadadsddiacasdidddasiags 
VW 








Surrounding the brass nozzle is a conical tube or valve 
formed of india-rubber, firmly attached to the casting by a 
collar flange. The lips of this valve close pretty firmly 
upon the brass tube, but the ductility of the india-rubber 
permits an easy and self-acting expansion and contraction 
in proportion to the pressure that may be brought to bear 
upon its interior or exterior surface, as the case may be. 

Attached to the upper branch of the condenser is a T- 
piece containing a self-acting valve arranged as shown. 
The exhaust steam enters the T-piece through the vertical 
branch, and any pressure existing in the exhaust pipe 
causes the valve on the right to be opened and the exhaust 
steam to be discharged into the atmosphere. On the other 
hand, when a vacuum is formed in the condenser the valve 
on the left is opened and the exhaust steam, instead of 
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When the engine and pump are started, the exhaust steam 
is discharged through the self-acting valve to the atmosphere, 
the exit being free that way, but not so to the condenser at 
starting. So soon as the pump is set to work and 
begins to exhaust the suction pipes and the condenser 
the water begins to flow in towards the pump, and in so 
doing it has to pass through the conical india-rubber valve. 
This it does in a thin hollow cone, and a vacuum having 
been formed within the condenser the self-acting valve in 
the exhaust pipe changes its position and the steam flows 
in through the brass pipe. Immediate condensation takes 
place and the vacuum becomes more complete. A little 
adjustment of the hand wheel in accordance with the indi- 
cation of the vacuum gauge, enables the attendant to regu- 
late the quantity of water that the pump will take. A con- 
stant stream of water passes downwards and out at the bottom 
of the condenser, while the remaining space round about it is 
amore or less complete vacuum. Herein lies the peculiarity 
of this action. For if the opening of the inlet be increased 
80 as to cause the water level to rise nearly up to the edge 
of the valve, and remain steadily there as can be done, the 
infl of the passage of the water cone is still the same. 
We have seen a small tap communicating direct to the 
atmosphere, opened so as to admit air till the vacuum gauge 
fell back to about 5in. or 6in., and then a few seconds 
after the closing of the tap was all that was needed to bring 
up the vacuum to 28 in. again. 

The experimental condenser in which these trials were 
made was furnished with glass windows, so that the whole 
of the interior might be easily and fully seen, and the cone 
was varied in its form from time to time with but little 
difference in the actual result. 

It would occur to any one looking at the section of the 
condenser that there would be an accumulation of air 
brought in by the water supply, but in actual trial this 
certainly is not the case. The application of such a con- 
denser as this to ordinary small pumping engines is a very 
great convenience and productive of considerable economy. 








Patents ror IsvewTiozs Bitt.—Petitions against the 
Bill have been presented to the House of Commons by the 
f ing since the Bill was sent down from the House of 
Lords. The Sheffield Associated Sheffield 


although he advocated the importance of improving the 
state of our sivers, still the intertete of indastry sagt ust to 
be lost sight of. He considered the chemical teste, which 
i 1873, as far too compli , 





escaping into the atmosphere, is discharged into the con- 
denser, 
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In 1864, the Monbeng Company, 7a peeiel © cle, { 

DOVETAILING AND MOULDING MACHINES. pecan ake ir works on the ame basi | 
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—— also lately adopted the same principle. 
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placed in @ square, forming thus two parallel rows of eight 









stoves each. 
Ps principal dimensions of the blast furnaces are as 
OlLlOW: 
Pow metres. ft. 
Diameter of hearth wo 10 = 6398 
| al ~e am — oe ee - = — 
. . op we \ = . 
wit § — = aes 
Inc'ination of boshes oe ~ 67) deg. 
Capacity ... 225 cubic metres=7942 cubic feet. 


Three blast engines of the special vertical type of Seraing, 
so well known on the Continent, and of which 123 are now 
in operation in various places, furnish the blast, 
at a pressure which attains 80 centimetres or 12 in. of 
mercu 














feet of blast, the tit ded 
metric tons of coke in 24 hours. 





. They each 
carry a large reheater 3.28 ft. in diameter, 49 ft. in length 
below them. The boilers are heated by the escaped gases 
from the blast furnaces. 

On the south side, the blast furnaces are situated along- 
side the Bessemer foundry, which is divided into three sepa- 
rate compartments by a series of cast-iron columns. 

The first compartment comprises the bed, and also re- 
ceives the ladles and the hydraulic which carry the 
molten metal from the furnaces to the converters. 
ng ; a ne tha po-cmsclting oft sine Ghtiek chee sa toe tone 

We illustrate, above, a type of dovetailin machine, t idea, worthy of the century, is rapidl extendin its ting — iron ¥ 
manufactured by the Chemnitzer Weshesugueacdiinen- Feneficial ‘influence beyond the contr limite of the | or from any cause it is ght advisable to work by the old 
—_ of Chemnitz, formerly owned by Zimmermann. In 

he arrangement of this machine will be understood from : wn open to the inspection 
the engraving, in which it will be scen thet mounted on « Saaekeen one esaiiy sani a few years back, | nately the iron from the furnace or from the cupolas as the 
frame are four small horizontal spindles, each carrying @ | yo, quite u rd of. 
curved cutter at one end, and a small pulley. The frame in| Ag slight proof of the truth of the above assertion, I —— the — hot. ‘ 
which the spindles are set can be adjusted to any desired | geome before you this day with a full statement of what our with and on the south side, 
angle. Over the machine is a hanging bracket kept in place | Bessemer Steel Worke, in Belgium, are now doing, and of o— the as bow por yng ne whee 
by a balance weight as shown, and on this bracket are | how they are doing it. : ald fa gee rn er wee group 
placed four pulleys, from each of which a strap passes over | _M. E. Sadoine, the able director of the John Cockeri eight boilers each, of exact, 


i i i t uest, has given me full leave to for the blast furnace 
the corresponding small pulley in the cutter spindle. The be mt . ae aos ta aie wae whole of the re- ‘— 


wood to be operated upon is held down on an advancing : 4 r pe... a W, aa 
Ae inal es See ee ei ene ot her, Tact “ay "wtos| Ste elrtnown chia maine of th 
I shall, in consequence, in as few words as pos- | Company, and whose name oak Ge he Sees ore pee sg 
ible, to exhibit a summary of the most important to the whole mechanical department of ’ 
I think may interest you. These engines ano of the compound vertical realising a 
, the iron is most successfully and regularly run way guar comtiuaiey fe Ce consumption of 
blast furnace into the converters—a most | only 14 kilogs., or #lb., tie baal oleh 
which, to my knowledge, has not, as We next come to the rol! mill, the of w! is 82 
Great Britain, but which I metres, or 270 ft., and eee Se ee 


PLL 














Each of the cutters as its comes in contact with the wood, 
cuts out one part of the dovetail, while the succeeding knife 
cuts ont the other. 

We also illustrate a small universal moulding machine 
by the same manufacturer, and the arrangement of which 
will be readily understood from the drawings. 
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BESSEMER STEEL. 
On the Manufacture of Bessemer Steel in Belgium.* 
By M. Jutiex Deny, C.E., Brussels. 

Tar members of the Iron and Steel Institute of Great 
Britain were the first to promulgate the economic doctrine 
por Led ndpmeronlr Pegler ened ghowby enerenr “mg whed the 
trader in general to exchan ly results of practice 
and of experience, than to lock up their proceedings from 
fellow ouhann and to live on i secrete. i 

Iam happy to have it in my power to affirm that this 


* Read before the Iron and Steel Institute. 
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The second or i em hee tue haningn oe SSS. 
rolls, and is worked by a reversib run- 
ning 80 t> 90 revolutions per minute. This engine two 
steam cylinders 40 in. in diameter, and acts directly on a 
crank from 12 in. to 14 in. in diameter, placed on the axis at 
gy San pen Se lied to th i order to 

Special are app to this engine in 
avoid the inevitable coauie-quumane 80 prejudicial to the 
working of engines of this class. plement to the 


As & com 
rolling mill, a special rail-finishing shop is established, which 
will contain al! the most modern and improved appliances for 
the. pu required. All the buildi of the works are 
simple, light, and airy, iron being largely used in their con- 
struction. They constitute a very harmonious and symme- 


trical whole. 
L— Blast Furnace Practice. 
As an ezample of the working of the new plant, we cannot 
do better than transcribe the results obtained in furnace 
No. 1, during each week of the months of March and April 


last. These are as follow : 
Metrie —_ 
« ime- 
1875. Coke. Ore. sone, Iron. 
March 1 to 7 417 759 211 3870 
o» 2 «df 424 771 218 369 
» 14,,32 415 773 183 369 
a. ee? ae oe ee ae 
» 28 ,, April4.. 468 913 208 434 
April 4,, uo 459 869 198 449 
» 11,18 455 868 172 «#7 
Weekly averago 445 838 196 = 409 
The mean composition of the charges was as follows : 
Coke 1650 kilogs. = 3630 Ibs. English avdp. 
Ore 3100 , =6820,, » 
Limestone 725 = 1695 , 


The ores specially employed were Algerian “and Spanish, 
nsisted of : 


and the mixture co 





Water . ane on 6.50 

Carbonic acid ... 2.50 

Silica ons 15.00 

Alumina... 4.00 

lime «. vee eee 3.00 

Magnesia ose 1.60 

Oxide of iron ... 64.00 Tron 45.08 

Oxide of manganese 425 Mang. 3.00 

Salphur... : ove 0.10 

Phosphoric acid ee 0.076 

99.925 

The practical product being 49 cent. “- iron. 
The proportion of limestone was 23.50 per cent. 


The coke was all made in Appolt ovens, and was very regular 
in quality, leaving from 8 to 10 per cent. of ash. 
‘ith the above mixture the iron obtained contained on an 





avernge : 
Silicon ... - ° ove 2.25 
Carbon .. oe ° o oe ove 4.50 
Sulphur ove ove ee és 0.04 
Phosphorus ~ oo inn ee 0.06 

eve eo - es 3.75 

Iron ws ooo eco oo o 89.40 
100.00 


A considerable percentage of slag was produced This slag 
is generally of a white colour with a nish tinge, and falls 
apes J to dust when exposed to the air. Its composition 
is as follows: 





Silica ... eos eve * 37.00 
Alumina pS . + ove 13.50 
Lime ... eee eee eve eee 20 43.00 
Ma i ons eee wi eco 1.50 
Ox e of iron eee eve ane 0.50 
Manganese ... ines eco : 3.60 
Salpbur ons od ‘ne 1.25 

100.25 


The in show that the consumption of coke has 
pd sane: 10 Ib. to the 100 Ib. of iron produced. This 
good result is attributable to the great care taken through- 
out the whole of the metallurgical processes, ‘and to the high 
heat, 600 deg. Centi , Maintained in the blast. 





It is also interesting to note what b of the reduced 
oxide of which was contained in the charge of 
mixed ores. this, two-thirds are found in the pig iron 


and one-third go into the slag. 
11L.—The Bessemer Foundry. 

The molten metal is, immediately it has run from the 
blast furnace into the tilt-ladle, taken to the qeneutun ly 
means of hydraulic lifts and the stationary bridge on w 
it is carried on rails. It is weighed in a very simple manner 
while on the lift, by means of the indications of an ordinary 
pressure gauge in communication with the water in 
the hydraulic cylinder of the lift. 


No inconvenience is suffered if the iron be left for even | the 


one and a half hours in the ladle, beyond the presence of a 


small solid bottom, which can be remelted afterwards in one | thick 


of the cupolas. 

The w operation of conversion- of iron into steel lasts 
from 15 to 22 minutes. 

In the middle of the decarburation, from 10 to 26 per 
cent. of rail ends are added, the quantity ,varying according 
to the temperature of the bath. 

The most fact connected with the whole pro- 
coun 00 Coning a fnd ne manage seatoces So eeeeinene cate 
the converter at the ot blow, it having been found 
that the iron contained sufficient manganese to render this 
addition quite useless. 

As soon as the bands of the spectroscope bane Gh ase 


peared, the is essayed in a ¥ sim 
manner, ae of i> apivilion ben red ony 
by « colour test. The modus operandi is as follows: 


blow is momentarily stop 
peddie is then introd 
into the bath. This is then drawn out, steeped 
water, and the thin sheet of investing slag taken 
cee ellow slag : ponds to hard 
A ow corres a very 
taining: . 0.75 of carbon or 
Orange yellow ... 0 
Light brown 





reached 

degree which, as we have seen, can be lated | 
at will, by yea oe Day adr De is run into | 
the moulds in the usual way, and the ingots are taken to the 
forge as soon as crystallisation has taken place, and before 
they have had time to cool. 

hree very light hydraulic cranes to each pit lift out the 
ingots rapidly, and without any kind of difficulty. The pit 
iteelf is very wide, 10 metres, or 33 ft., in diameter, and is 
very shallow, only 0.90 metres, or 3 ft., deep, and the moulds 
being placed side by side, plenty of space is left for circuls 
tion in the centre. 

The general distribution of this Bessemer foundry 
to mi 
nor in England, does there exist any establishment where 
the practical facilities are greater, nor their results more 
economical, than theyarehere. Having visited nearly ev 
steelwork in Europe, aad many in America, I ean speak wit 
confidence in this respect. 

At present, the produetion reaches:100 tons of 
each pair of 6-ton converters in 24 hours, but this 
largely increased when the new rail mills are 
rails of two or three rolled at once. = 

The economy realised by the direct rum from the blast 
furnace is easy of pee er ye consists in @ reduction in 
the quantity of iron tow saving in fuel, and to 
a diminution in labour. 


naces, not a single case of black slag has occurred, which 
gives sufficient that the iron produced is fit’ for the 
manufacturer of first steel. 

A very remarkable fact, as yet quite unexplained, is the 
undeniable one, that the direct product of the blast furnace 
works better in the mill and gives much tougher steel than 

ting of the same iron in the 
composition being identical, the steel from 
the dieetiaipees Manes the ordinary tests for rails and 
t eee has been obtained from 
the cu 


and which will work ingots two or 


now in course of erection, 
three times heavier than at 
per week without any difficulty. 

As it 30 hours for the conversion of iron ore in the 
blast furnace into pig iron, and as the operation in the converter 
lasts about one hour, including carriage of ingots, handling, 
&c., anid assuming that after ome hour of heating the rail | 
may be rolled ; we confidently affirm that, in the short space 
of 36 hours after the arrival of the ore at the works, a rail 
may be ready for shipment, and that during the whole pro- 
cess the materia! will not have been allowed to get cool. 

This appears to me about as complete a solution of the 
avenge of producing steel direct trom the ore as has yet 
ory a nat by any of the many ingenious 

y- 


t, will turn out 1200 tons 








COAL AND IRON IN THE UNITED STATES. 
Notes of a Visit to Coal and Iron Mines and Iron 
Works in the United States.t 
By Me. I. L. Bat, F.R.S. 

(Continued from pase 416.) 

i. 


I other Bh nn rod 
VISITED i this (so far as present uc- 
tion ws csncerned) most important of allthe American coated 
—I mean the eastern one. Near Youngstown, in Ohio, 
so-called Briar Hill or block coal is worked. fates i 
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shale from 8 in. to 12in. in thickness. This causes 
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The second cr i peal, ber tun Denia at SS 
rolls, and is worked by a direct-acting reversib ine run- 
ning 80 t» 90 revolutions per minute. This engine two 
steam cylinders 40 in. in diameter, and acts directly on a 
erank from 12 in. to 14 in. in diameter, placed on the axis at 
the end of the combination. 


5 condensers are applied to this engine in order to | tainin 


avoid the inevitable counter- 80 prejudicial to the 
working of engines of this class. As a complement to the 
rolling mill, a special rail-finishing shop is established, which 
wil! contain all the most modern and improved appliances for 
the Lay required, All the buildi of the works are 
simple, light, and airy, iron being largely used in their con- 
struction. They constitate a very harmonious and symme- 


trical whole. 
L—Blast Furnace Practice. 


Asan etample of the working of the new plant, we cannot 
do better than transcribe the results obtained in furnace 


No. 1, during each week of the months of March and April | ¢... 


last. These are as follow : 
payee dame 
~* ume- 
1875. Coke. Ore. prvoml Iron. 
March 1 to 7 ow: 4\7 759 211 387 
» 7 » Id es 218 360 
» 14,,31 415 773 183 369 
» 21,28 eee 475 910 184 433 
» 28 ,, April4.. 468 913 208 434 
Apni 4» if o 459 869 los 449 


» 11518 .w 455 868 172 4&7 


Weekly average 445 838 19% 8=6409 
The mean composition of the charges was as follows: 





Coke ... 1650 kilogs. = 3630 Ibs. English avdp. 
Ore - 8100 ,. =e, - 
Limestone 725 —Cliwastia ze 1‘, 


The ores specially employed were Algerian “and Spanish, 
and the mixture consisted of : 


Water eco eee 6.50 
Carbonic acid ... eve 2.50 
Silica... pom e- 16.00 
Alumina... , oe 4.00 
Lime a. ons an 3.00 
Magnesia ose ove 1.60 
Oxide of iron ... nel 64.00 ... Irom 45.08 
Oxide of manganese... 425 Mang. 3.00 
Sailphar... . eos 0.10 


Phosphoric acid ow» 0.076 





99.925 

The practical product being 49 per cent. of pig iron. 

The proportion of limestone added was 23.00 per cent. 
The coke was all made in Appolt ovens, and was very regular 
in quality, leaving from 8 to 10 per cent. of ash. 

‘ith the above mixture the iron obteined contained on an 


average : 
Silicon ... eos ove ‘ eee 2.25 
Carbon .. eco one eco ove ove 4.50 
Sulphur ove eee eee es eee 0.04 
Phosphorus... eee ove e eee 0.06 

C68 ks eee eve ees soo 3.75 

Iron ws eee eee ove eve . 89.40 
100.00 


A considerable percentage of slag was produced This slag 
is generally of a white colour with a greenish tinge, and falls 
promptly to dust when exposed to the air. Its composition 
is as tollows: 





Silica ... Sa ea ae eee Pe 37.00 
Alumina os ane sh eee 13.50 
Lime ... ese eco see eve eee 43.00 
Magnesia... eee es eco +4 1.50 
Oxide of iron ee eve see eco 0.50 
Manganese ... od eve a 3.60 
Sulphur ace we eee one 1.25 

100.25 

The preceding fi show that the consumption of coke has 


never excseded 110 lb. to the 100 Ib. of iron produced. This 
good result is attributable to the great care taken h- 
out the whole of the metallurgical processes, and to the high 
heat, 600 deg. Centi , maintained in the blast. 

It is also interesting to note what b of the reduced 
oxide of manganese which was contained in the charge of 
mixed ores. Of this, two-thirds are found in the pig iron 
and one-third go into the slag. 

11.—The Bessemer Foundry. 

‘The molten metal is, immediately it has run from the 
blast furnace into the tilt-ladle, taken to the raegeen ta | 
means of hydraulic lifts and the stationary bridge on whi 
it is carried on rails. It is weighed in a very simple manner 
while on the lift, by means of the indications of an ordinary 
pressure gauge in communication with the water in 
the hydraulic cy of the lift. 

No inconvenience is suffered if the iron be left for even 
one and a half hours in the ladle, beyond the presence of a 
small solid bottom, which can be remelted afterwards in one 
of the eupolas. 

The sade operation of conversion of iron into steel laste 
from 15 to 22 minutes. 

In the middle of the decarburation, from 10 to 26 per 
cent. of rail ends are added, the quantity varying according 
to the temperature of the bath. 

The most remarkable fact connected with the whole pro- 
cess at Seraing is that no spiegel whatever is introduced into 
the converter at the end of blow, it having been found 
that the iron contained sufficient manganese to render this 
addition quite useless. 

As soon as the bands of the spectroscope have all disap- 
peared, the is essayed in a very simple and i 
manner, the of the operation being i i ply 
by a colour test. The modus operandi is as follows: The 





blow is momentarily stopped and the converter inclined; 
paddle is then introd bh the mouth and dipped 
into the bath. This is then drawn out, steeped at once in 
water, and the thin sheet of investing slag taken off and com- 
pared to a standard scale.* 

A lemon yellow slag corresponds to a very hard steel con- 
ining: ) ~~Sa ap mailman 





which, as we have seen, can be regulated 
at will, by or the blow, it is run into | 
the moulds in the usual way, and the ingots are taken to the | 
forge as soon as crystallisation has taken place, and before | 
they have had time to cool. 

hree very light hydraulic cranes to each pit lift out the 
ingots rapidly, and without any kind of difficulty. The pit 
iteelf is very wide, 10 metres, or 33 ft., in diameter, and is 
wery shallow, only 0.90 metres, or 3 ft., deep, and the moulds} 
being placed side by side, plenty of space is left for circul& 
tion in the cestre. 

The distribution of this Bessemer foundry brings 
to mind the American works, and nowhere on the Contin 
nor in England, does there exist any establishment where 
the practical facilities are greater, nor their results more 
economical, than theyarehere. Having visited nearly a 
steelwork in Europe, end many in America, I ean speak wit 
confidence in this respect, 

At present, the p reaches: 100 tons of ingots for 
each pair of 6-ton converters in 24 hours, but this will be 
largely increased when the new rail mills are and 
rails of two or three a rolled at once. a 

The economy realised by the direct run from the blast 
furnace is easy of calculation» It comsists in @ reduction in 
the quantity of iron used,ad@ded tow saving in fucl, and to 
a diminution in labour. 

Since iron has been run from the new Seraing blast fur- 
naces, not a single case of black slag has oveurred, which 
gives ere! (ar thatthe iron produced is fit for the 
manufacturer of first-class steel. 

A very remarkable fact, as yet quite unexplained, is the 
undeniable one, that the direct product of the blast furnace 
works better in the mill and gives much tougher steel than 
that obtained: by the reamelting of the sane iron in the 
cupola. 

The chemigal composition beimg identical, the steel from 
the een: Sa the ordinary tests for rails and 
tyres much better than that whieh has been obtained from 


the cupolas. 
Il L—The Rail Mill. 
Until the present the ingots have been taken to the 
sated lemme length rai 


old rail mill,and 









the ad rolling the ingot while stil! 
hot have been fully i pro- 
duces, in this case, 20-ft. ing above 
70 Ib. to the yard, + 

No doubt whatever catGeentertained that the new mill, | 


now in course of erection, and’ which will work ingots two or | 

three times heavier than ot ae, will turn out 1200 tons | 

per week without any difficulty. | 
As it takes 30 hours for the conversion of iron ore in the 


lasts about one hour, carriage of ingots, handling, | 
&c., and assuming that after one hour of heating the rail | 
may be rolled ; we confidently affirm that, in the short space | 


may be ready for shipment, and that during the whole pro- 
cess the material will not have been allowed to get cool. 
This appears to me about as complete a solution of the 
blem of producing steel direct trom the ore as has yet 
been, proposed by any of the many ingenious searchers of 
y: 











COAL AND IRON IN THE UNITED STATES. 
Notes of a Visit to Coal and Iron Mines and Iron 
Works in the United States.+ 
( By Mz. 7 Bau, ar Oe 
Cont: mued rom le 
: “Bitwminone Coat oid 

VisiTgD other portions is (so far as present - 
tion is concerned) most important of ailthe Amorioan ovalteids 
—I mean the eastern one. sae inary meee or ay | 9 Ohio, 

n one 


duce tains a large quantity of volatile 
salina, tn GS GOO Be OF pet cent, et this coal is largely 
used in the raw state in blast furnaces, situate in the 
Mahoning and Valleys. The extent of ash, 


analysis, was given me, in one case at 4.38, and in another at 


The portion of this eastern coalfield, near Pittsburg, fur- 
nishes the celebrated coking coal which has been the cause 











j—r— 


blast furnace into pig iron, and as the operation in the converter | eogt 


of 86 hours after the arrival of the ore at the works, a rail | one of the coal workin 


of the great de ment of the iron trade in the vicinity of 
pope bene 3 ‘he district known as Connellsville has an 
area of 60 square miles. The seam is from 10 ft. to 11 ft. 
thiek, and it lies so soft in the ground, that a without 
the use of powder, can shovel a ton an hour into trams. 
The entire output of the mines is so generally converted into 
coke, that the cost of uction is estimated on this article 
instead of upon the iteelf. Five-and-sixpence was given 
me, as the cost to put a ton of coke into the wagons at the 
ovens, and the price obtained was sbout 10s. 6d. The yield 
is about 62) per Fetes the Connclnhe Dio, For iron. 

ing purposes, I infer as worked 
near the’ M ahela River, stands highest of any of the 
United States, in tbe estimation of furmage managers. Never. 
theless, both in hardness, aul ening pe mr of ash it 
contains, Connellsville is, opinion, tly 
ttre t that ‘familar to an lly high i Produced inte 
county of Durham. I never heard of 10 per cent. 
as the proportion of asb, and from this it varied up to 17, 


: 
F 


sulpbur from } to 4 per cent. 

Some coke is produced from the unsaleable small coal of 
the mines near Pittsburg, it being washed previous to the 
operation. In this way, coke, no doubt inferior in quality to 
the best Connellsville, is obtai and at a cost notably 
under that brought from the neighbourhood of the Monon- 
gahela River. 

The cheapest coal I heard of was that obtained for supply- 
ing one of the largest iron works in the United States. Es. 

Soe Ee per toa Incratsian bovreny 7 i one 
, 4 cent. 
ot vaphr and] pe cat of ah atte Lay Ae 
60 to 62 per cent. of its wei i 


a ith about 
to-about 7s. 6d. pow day of cig 


Valley ands eretrefnough «coma portion 9 
, ana, retore, a considerable portion ofthe 
field under ideration. sarfacs of the country being 


mountainous, and the coal lying im many cases above the 
level of the water courses, the are worked by drifts. 
The seams differ in thickness, and im one | entered, near 
iver, was 6 ft., but in this was 6 in. 
load in eight or nine hours 4 tons, for 
premed f redo royalty given me was low, viz, 
ut ; any one wishing to invest money in 
on the banks of the Kanawha, may do speck 


of 
for ean be d at somethi 
under a pound an iicdemcdiends prowl 
ing the railway, as - acre is obtained. In an 


agricultural point of view, valueless at present, bein 
covered with forests, and from the steepness of the hills, : 
bably at best could not be devoted to arable purposes. The 
cost of getting coal, exclusive of royalty, in this neighbour- 
hood, be taken at ds. 

duranaiguie giou a0 of the coal of this region was as 
follows : 

Moisture .. ee. | 


z 
: 
F 
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Volatile combustible matter ... -.» 18.29 
paw ove ee ewe $75.87 
Ash woote ~ 000 am eco o. 496 100 
The coke from the same being: 
Fixed carbon... we we o- 93.66 
Ash oa 


Siphe aa a CC gee 
Judging by those: which came under my notice, I should 
— these two must Aas er samples. P 
w seem, uality is really good, for 
I was informed that a ton of sirdne oe smelted with 23 


oe SE the Re eee Aas Be AR of 
In Northern » opposite Ironton, the seams of 


Kentucky, 
coal range from 3 ft. toS ft. in thickness. A hewer works 
about 4 tons per day, getting for this 8s. to 9s. The total 
per ton is about 4s. The coal of this portion of the field, 
although bituminous, is sufficiently dry-burning to admit of 
ite bein yey raw in the blast furnaces. 

Near Kooxville, in Tennessee, at Coal Creek, I went into 
Upon 3} ft. to 4 ft. of very good 
coal, somewhat resembling that of Briar Hill, is a friable 
shale from 8 in. to 12in. in thickness. This causes a little 
trouble by getting mixed with the remainder of the seam. 
Each hewer works about 3 tons per day, the total cost, on @ 
comparatively small output, being about 5s. |g beg 

At Rockwood, lower down the valley of the Tennessee 
River, the coal is also excellent for iron makiog purposes, 
and is worked somewhat cheaper than at the price above 


At Rising Fawn, on the Alabama and Chattanooga Rail- 
way, a new iron work is being constructed after the model of 
those lately erected in the North of land. Its source of 
coal is a seam 11 ft. thick, situate in Coosa field. Pre- 


ions are in ing it out, so that little can 
Sayre ante tho expente of worki The fracture of 
the coal is wavy in appearance, greasy to 
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certain quantity is also supplied from the extreme northern 
states, but of these I can say nothing from personal observa- 


tion. 
(To be continued.) 


HAND TURNING.—No. II. 
By Josuva Ross, of New York. 
FORGING DRILLS. _ 

Here it will be as well to give instructions as to how to 
forge the drill. First heat the steel wire slowly, otherwise the 
extreme point will become heated before the rest of the drill; 
and bear in mind that the steel must not be made hot enough to 
scale, that is to say, it may be made to a bright red but not in 
any case to a yellow heat, for at that heat it will become what 
is called burnt, by which the virtue of the steel will be de- 
stroyed, and it will fall to pieces when struck by the hammer. 
But there is a stage of overheating in which the steel, while not 
sufficiently burnt to cause it to crumble in forging, will yet be 
sufficiently deteriorated to nearly destroy its value as a cuttin 
tool, and the only way to avoid this evil is to heat the stee 
slowly and evenly to a bright red. ’ 2 3 

In forging the steel down to the required size, hammer it 
square, that is, forge it into a square to prevent it from 
becoming hammered hollow, or splitting, as it is almost sure to 
do if hammered all over its circumference ; and take care at first 
to forge the point least, so as to leave a body of metal there 
which will tend to prevent the steel from splitting. By follow- 
ing these directions, the shape of the drill, when forged down to 





the required size and ready to be rounded up and finished, will 
be as shown in Fig. 5. 
FIc.sS c 
A 8 


The corners of the square part, from A to B, may then be 
hammered down, making the stem round; and the bulbous end, 
C, may then be forged to the required finished size. A side 
view of such a drill is shown in Fig. 4, and Fig. 6 presents an 
edge view. 

Fic.6 


a 


r HARDENING AND TEMPERING. 

Our next duty is to harden and temper the cutting end of 
the drill, Steel is said to be hardened when it is as bard as it 
is practicable to make it, and tobe tempered when, after pare 


h 





been , it is ij to a less degree of heat, whi 
artly but not altogether destroys or removes the hardness. 
The egree to which this tempering is ormed, or in other 


words the degree of the temper, is je perceptible and esti- 
mated as follows: By — a piece of steel to ared heat (not 
so hot as to cause it to ), and then plunging it into cold 
water and allowing it to remain there until it is cold, it will be 
hardened right out, as it is termed, that is, it will be made hard 
to the greatest practicable degree. If it is then slowly reheated, 
its outer surface will, as the temperature increases, assume 
various shades of colour, commencing with a very light ‘straw 
colour, which deepens successively to a deep yellow, red, brown, 
purple, blue, and green, which latter fades away as the steel 
becomes heated to redness again, when the effects of the first 





hardening will have been entirely It b ap- 
parent, then, that the colours which aguas upon the surface of 
the steel denote the degree to which the tempering or re- 


softening operation has taken place. Having then by practice 
ascertained the colour which denotes the particular degree of 
hardness requisite for any specified tool, we are enabled to al- 
ways temper it to that degree, sufficiently near for all practicai 
pur It is undoubtedly true that, if the conditions of 
tempering which will be laid down in all our instructions are 
(for want of sufficient experience in the operator) varied, the 
colours will not present, to positive exactitude, the precise de- 
gree of temper; the difference being that, if the colour forms 
very rapidly, the tool may be left of a lighter colour; and that 
if the colours form very slowly, the tool may be left of a slightly 
deeper hue. The difference in temper, however, as compared to 
the colour, will in no case be sufficient to be perceptible in ordi- 
nary tool practice, and need not, save under circumstances re- 
quiring great minuteness in the degree of temper, be paid any 
attention to. 

When a tool (such as a drill) requires to be tempered at and 
near the cutting edge only, and it is desirable to leave the other 
part or parts soft, the ey performed by heating the 
steel for some little distance back from the cutting edge, and 
then immersing the cutting edge and about one-half of the rest 
of the steel, which is heated to as high a degree as a red heat 
in the water until it is cold; then withdraw the tool and 
brighten the surface which has been immersed by rubbing it 
with a piece of soft stone (such as a piece of a worn-out grind- 
stone) or a piece of coarse emery cloth, the object of brightening 
the surface being to cause the colours to show themselves dis- 
tinctly to indicate the state of the steel. The instant this 
operation bas been performed, the brightened surface should be 
lightly brushed by switching the fioger rapidly over it; for 
unless this is done, the colours appearing will be false colours, 
as will be found by neglecting this latter operation, in which 
case the steel after quenching will be of one colour; and if then 
wiped, will appear of a different hue. A iece of waste or other 
material may of course be used in place of the hand. The heat 
of that part of the tool which has not been immersed. will 
become imparted to that part which was hardened, and, by the 
deepening of the colours, denote the point of time at which it is 
necessary to again immerse the tool and quench it altogether cold. 

The operation of the first dipping requires some little judg- 
ment and care; for if the tool is dipped a certain distance 


held in that position without being moved till the end dipped is 
cold, and the tempering oa is proceeded with, the colours 
from yellow to green will 

be impossible to directly perceive when the cutting 

the exact shade of colour required; then the 
metal of any one d 
grinding the tool wi 


appear in a narrow band, and it will 
edge is at 

again, the breadth of 
ree of colour will be so small that once 
remove it and give ws a cutting edge 


and | Fig. 8 has two cutting edges, one 





having a different degree of temper or of hardness. The first 
dipping should be performed thus: Lower the tool vertically 
into the water to about one-third of the distance to which it is 
red hot, hold it still for about sufficient time to cool the end im- 
mersed, then suddenly plunge it another third of the distance to 
which it is heated red, and withdraw it before it has had time 
to become more than half cooled. By this means the body of 
metal between the cutting edge and the part behind, which is 
still red hot, will be sufficiently long to cause the variation in 
the temperature of the tool end to be extended in a broad band, 
so that the band of yellow will extend some little distance 
before it deepens into a red; hence it will be easy to ascertain 
when the precise degree of colour and of temper is obtained, 
when the tool may be entirely quenched. A further advantage 
to the credit of this plan of dipping is that the required deg 
of hardness will voy bad very little in consequence of grinding 
the tool; and if the operation is carefully performed, the tool 
can be so tempered that, by the time the tool has lost the re- 
quired degree of temper from being ground back, it will also 
— reforging or reforming. 

he distance a tool requires to be heated and dipped at the 
first dipping, and the distance to which the transient dipping 
should be performed, vary so much with the substance of the 
metal that a definite idea can only be obtained by an illustra- 
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tion, as shown in Fig. 7,A BC, &c., seepatins pieces of 
steel, either round or square, the line marked 1 being the dis- 
tance to which the steel is made red hot, the line 2 (in each 
case) representing the distance to which the first dipping should 
be made, and the line 3 representing the distance to which the 
sudden and transient plunging should be performed. 

Having tempered our drill according to these rules, to a dark 
purple, our next operation is to grind it. The flat sides of the 
cutting end should be ground on that side of the stone on which 
the latter is running from you, the faces being ground toa 
cee level, of which the extreme point is the thinnest part. 

e thinner the t is, the more easily the drill will enter 
the metal, and, but for the liability of its breaking, it might be 
almost ground to a sharpedge. The correct thickness cannot be 
determined because it increases with the size of the drill ; but a 
very little practice will enable the artisan to estimate it for any 
size of drill. 

The angle of one cutting edge to the other varies with the 
kind of work upon which the drill is to be used, the rule being 
that, for ordinary work, a right angle will suffice; but for drilling 
sheet metal a more acute angle should be employed, so that the 
drill will emerge from the work gradually ; otherwise, when, by 
reason of the point having emerged, the drill is released from the 
to force it into the metal, the remainder of 


pressure necessary 
the cutting edge will enter the metal very readily, and, taking an 
excessive cut, will twist or break the d For this reason the 


drill should be fed to its cut very slowly after its point has 
come through. Care must be taken to grind the drill so that 
the point is in the exact centre of the diameter, otherwise the 
drill will bore a hole larger in diameter than itself; and the 
angle of the cutting edge should be equal on each side of the 
point, or else one cutting edge only will perform any duty. The 
angles should be = with the gales running towards 
ou, the flat side of the drill being a the grindstone rest. 
hen the drill is placed in the lathe ly for operation, it may 
easily be made to run true by tapping it lightly with a hammer. 

Small drills may be ran very fast in the lathe, which will 
cause them to cut freely, and to drill the hole straight ; if, 
however, the metal to be drilled is unusually hard, the speed 
must be reduced. 

SQUARING THE ENDS OF THE WORK. 

The work being centre-drilled, it must be placed in the lathe, 
with a driving dog on one end, the back centre being screwed 
up only just so tight that the work may be moved by the 
fingers, and yet it must have a firm bearing against the lathe 
centres. The hand rest should then be placed as close to the 
work as possible without touching it, when the ends of the work 
must be trued up. The object of first truing the ends is to pre- 
vent the centres in the work from wearing on one side more 
than the other, as they would do if one side of the end face of 
the work was, at either end, higher than the other. The 
operation is called “squaring the ends” and is performed with a 
side tool, of which there are two kinds, both being made of 
three-cornered (or three-square, as it is ly termed) steel, 
the only point of difference being in the manner of grinding 
them. A worn-out saw file is a excellent thing to make a side 
tool of, because the teeth grip the rest and prevent the tool 
from slipping. It is not necessary to soften the file at all, but 
~ either kind) merely to grind it as shown in Figs. 8 and 

, A being in each case the cutting ed The Stool shown in 
which rests upon the hand 
rest while the other is cutting, which does not in any way 
damage the edge but causes the tool to hold very firmly to the 
rest, and hence to turn very true. It the further ad- 
vantages that it cuts very freely, and that its point can, by 
reason of its thinness, approach 
work without coming into contact with the lathe centre. Ex- 
cept for heavy work, it is by far the best tool in every respect, 


much nearer to the centre of the | i 


nor would the other have been presented at all, save that it is 
very largely employed when it is required to orm heavy 
duty. Both of these too!s are slightly rounded in the length 
of their cutting edges, and are kept sharpened from the end 
about half an inch back. 

SIDE VIEW 
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View 








If their pe edges are smoothed by the ery of an 
oilstone, they will give a very clean and smooth polish to the 
work. The rest should be set at such a height that the cuttin, 
edge of the tool is slightly above the horizontal centre o 
the work; and the tool should be so held that its side face 
stands nearly parallel with the end face of the work, the cuttin, 
edge being held slightly inclined towards the work, which wil 
give to the tool edge the ery clearance. Any excess ot 
this inclination renders the tool liable to turn out of true, and 
destroys its cutting edge very rapidly. Having squared each 
end of the work, it must be taken from the lathe, and the burr 
left by the turning tool around the centre filed off, when the 
work will be — to countersink, that is, to bevel off the edge 
of the hole made by the centre drilling, and thus to form a recess 
in which the lathe centre will fit. And here it becomes neces- 
sary to explain one of those fine points for which the purely 
practical man is apt to sneer at the theoretical workman. Nine 
out of ten tical men will countersink by a centre 
punching, or else neglect the operation altogether, and force up 
the back centre of the lathe, and thus wear a countersink in 
the work. The wear and damage caused to the lathe centre is 
sufficient condemnation of a unless it be applied to 
work that requires to be reduced in size regardless of its bein, 
either true or uniform, and this should be done in a lathe 
only for such work. Countersinking by centre punching will 
answer very well for jobs that require sufficient work to be per- 
formed on them at each end to give them time to wear and fit 
the centre ; and as this is nearly always the case, this system is 
considered sufficient for all practical purposes. It is, however, 
mechanically incorrect, because (even supposing the artisan to 
be able to grind the centre punch true so far as roundness is 
concerned, and true in its bevel with relation to the bevel of the 
lathe centre), unless he holds the centre punch so that the 
centre line of its length is dead true with the centre line of the 
work, the countersinking will be deeper on one side of the work 
than on the other, and hence will throw the work out of true. 
It will, however, right itself after running a little time in the 
lathe. Now it is quite true that the amount to which the work 
will thus be thrown out of true is very slight, and (as stated) 
soon rights itself; but even when the end of the work running 
on the still or dead centre has worn itself true, it must be turned 
end for end in the lathe before the other end will become true. 
Then, again, when there are many pieces of work to counter- 
sink, that operation may be as quickly performed by means of the 
uare centre as with the centre punch, while the square centre 
will cut true and uniform. The only possible claim that 
countersinking by centre punching can possess is the saving of 
the time required —- the square centre in the lathe; for 
after it is once placed there, the operation may be as quickly 
performed in the one case as in the other. 

Countersinking by the square centre is performed by making 
the square centre the running centre of the lathe, and by feed- 
ing the work up to it by the back lathe centre, as described in 
the instructions upon centre drilling. 





Winter Navieation or tHe St. Lawrzyce. — The 
Ottawa Free Press says:—“ The steamer, Northern Light, 
now building in the yard of Mr. E. W. Sewell, at Levis, and 
intended to test the winter navigation of the Gulf and River 
St. Lawrence, is a vessel of great speed and power. She is 
of the following dimensions : length on deck, 154 feet ; depth 
of hold, 14ft. 9in.; breadth of beam, 24ft. She is to be 
fitted with a compound engine of 700 horse power indicated. 
The diameter of the screw, 12 ft. 6in., with a pitch of 20 ft. ; 
boiler 11 ft. by 14 ft., made of the best { in. iron, fitted with 
condenser, and carrying 105 1b. of steam. This vessel is so 
formed that no right angle pressure can be brought to bear by 
ice in any part of the hull, thus reducing the resistance to a 
minimum. The keel runs with a graceful curve (something in 
the form of a skate) to the foot of the stern, which is so 
shaped as to continue the sweep above the line of greatest 
immersion, thus enabling the vessel to separate or displace 
the ice at three points, viz., underneath, and on the port and 
starboard sides of the bow. All these provisions on the part 
of the builder and designer show great forethought and study. 
Fora ht of 2 ft. above the line of flotation and a depth 
of 1 ft. w, the Northern Light is to be plated with iron 
ene See So, See She is to be fitted with a spar 

eck, on which is to be built the wheel house, well forward. 
This house will be fitted with double plate glass, and heated 


by the exhaust steam, h iron piping, which 
will be fitted in all tans pestis of the oonnal x we heat is 
required. She will carry a fore and aft foresail, mainsail, and 
fore staysail, and will steam 17 miles an hour in smooth water. 
The Premier, by way of testing this national ques‘ion 
with as little cost as possible to the country, has offered the 
contract to Mr. Sewell, for the mails across the 
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N T * but that the words relating to war and most other subjects | circle, each ing accuratel the other, 

ap, oN TO01S* iginatod by, the soveral beamshee. after ne, Atgen | fmotn ovey’ peaitint. tien nade te ee 
y Dr. AnpEnson, C.E., F.R.8.E. family had been broken up, thus showing that tools, the arts absolutely straight lines of movement for the guidance of the 
Tu honour of having been called upon pa ne ng A of peace and industry, must have been 2 cutting instruments, whereby the true circle derived from 
“Tools” before this Society, on the present occasion, I greatly | otherwise the names of tools could not have so firmly | the spindle and dead centre point is into a true 
value. It was, however, with considerable diffidence that I | rooted in the minds of the entire race, to be ined in the | cylinder, an-nah quandon Eeeaaecaicee ight 
accepted your invitation, because at first sight the word | memories of the whole stock in their respective colonies, when | lines are in themselves. If a perfectly flat surface 
tools” did not seem to afford an in “ text,” and like-| they, one by one, found a resting-place in other lands, in- | is required from the lathe, the cutting instrument must 
wise the tool subject in Manchester, of all places, must now | cluding our own little island home. : pass in a straight line transversely to the axis of the revolv- 
be pretty well worn out. . 3 When compared with those early days, it seems like com- | ing spindle, and if the two are set absolutely at right angles 
Besides, the greater number of the members of this Society | ing down to modern times, when we a on pees to each other, a correctly flat surface is the result. If, 
are already acquainted with all that can be said, either | where there is abundant evidence of the existence of tools, | however, any of the contitions of accuracy are fg, 
descriptive or explanatory, of the whole class of tools or ma- | not only in Persia and Egypt, but more especially | then imperfection in the produce will follow, as a matter of 
chines that are to be displayed at your Exhibition. Add to | the Semitic race of Israel, which are so eon a course. If the lathe is intended to afford screws, it must 

this the fact that the engineer, as a rule, does not feel quite | to in the Scriptures. The human race must have been long | first have a perfect screw within itself to copy 
at home upon the platform; he prefers thinking or working, | familiar with tools and the mechanical arts generally, before | if there is any imperfection in the screw copy, or in the 
and would rather be engaged in designing, making, or using | the ingenious millwrights of Persia could have conceived | divisions of the teeth of the wheels by w it receives 
tools, than in 5 g about them. ‘ and —— ied out into successful operation those | collateral motion, the screw uced will contain a trans- 
In this work-a-day world it is occasionally necessary to | deeply interesting water-raising contrivances, which are still, | ferred copy of each imperfection. It will thus be seen that 
have our minds directed from the wor! tools to the in- | almost unchanged, employed in the irrigation of that country, | the lathe is simply a tool to transfer its own character to 
tellectual dignity of the ideas upon which are severally | and are rendered all the more interesting from the circum- | other things; hence the ¢ importance of having the 
founded, because we are s0 - in our every-day life to as-| stance that they are the first self-acting tools of which we | lathe — in itself. But, unfortunately, the world, as 
sociate tools with drudgery only, or with a sort of unthinking | have any record. rule, not su Conan tebeten 


practical work, rather than with the intellectual work by 
which they came. We shall find that tools, when properly 
considered, are oes of leading our minds into the regions 
of philosophy, and that the poet who could find sermons in 
stones will by-and-bye discover, that the dry subject of tools, 
even, will yield him an abundant harvest of real poetry. 
Carlyle defined man as a tool-using animal. On re- 
flection there is more truth in the aphorism than may ap 
to lie u the surface, for without tools man, restri 
the teoth and nails only, would be a very helpless creature 
indeed ; but with tools, in combination with the intellectual 
force of the human mind, man has been enabled to carry 
out the world’s work for thousands of years, and has done 
thing which we see upon earth, including all things 
which afford evidence of material advancement or civilisa- 
tion. Tools, therefore, have been a very tangible element in 
the past history of mankind. For in all ages there has scarcely 
been a better index of the state of civilisation in any nation or 
period than the condition of its tools ; the one being the com- 
plement of the other; a low state of civilisation always indi- 
cating bad tools, while good tools are a reflex of a high 


ci n. 

It has been said that necessity is the mother of invention. 
With equal truth it may be said that progress breeds new ne- 
cessities. Thus, by the action and reaction of one idea upon 
another, tools have emerged from an invisible point in the 
mist of aremote antiquity, from which, by a series of ,im- 
perceptible increments, they have grown and spread out- 
wards to the commanding position which they now occupy. 

The word “tool” may be said, when taken in its broadest 
sense, to include every mechanical device that man has con- 
ceived and embodied in a material formin order to aid his 
own efforts in the accomplishment of his own ne more 
especially where the application of force is implied. They 
range from the first smooth stone used by the savage up to 
the self-acting mule or the Walter printing ine, in- 
cluding even the locomotive engine, or any other higher de- 
velopment ; for through them all, from the smooth stone up- 

is, one idea passes into another so gradually and imper- 
ceptibly that it is now impossible to draw a distinct line at 
any definite point, the conventional classification or nomencla- 
ture which is now employed — merely a matter of con- 
venience to enable us to distinguish one sort of tool or device 
from another. The great point to realise clearly at the out- 
ret is this, that all mechanism of whatever nature, or b 
whatever name it may be known amongst men, is, in eac 
individual case, the result of the material embodiment of an 
idea, that the original idea was first conceived in the human 
mind, and then, by the means available at the particular 
period of the world’s history, man has been enabled to reduce 
the mental idea into a material, tangible form. 

According to Carlyle, the first tool used by the prehistoric 
man was a smooth stone, selected for a practical purpose, to 
be employed against his foe, or to aid him in killing wild 
animals for his daily sustenance. In course of time the idea 


would gradually dawn upon the mind of some other man of | gene’ 


an ingenious turn, that if a long leather —— attached 
to the stone, with the other end of the thong having a | 

to over the right wrist, he could thereby save the troub 
of having to look for and find the stone after each effort, and 
he could sit quietly under the shade of a tree in waiting for 
the prey, and hurl the stone without having to change posi- 
tion for its recovery ; the assumed would thus be the 
first decided contrivance for the saving‘of labour. 

Of the earliest invention of tools, or the first applications 
of mechanical force to perform work, there is no existing 
record. Man’s first efforts with tools lie far beyond the 
reach of history or even tradition. The tool arts existed for 
thousands of years before Greece had reached the period of 
her artistic —— ; the tool art was ancient and mythical 
long before Romulus or Remus had been fondled; even far 
beyond the time when the ian Pyramids were erected ; 
for then tools were in a highly advanced stage, of which 
there is ample evidence. Those great works were not carried 
out by the apprentice hand of man. In searching for the 
origin of tools, we have to goa way still back, 
away up into the somewhat my region of our own old 
fatherland, the home of the Aryan race, somewhere in Asia, 
where there is evidence that tools were familiar long before 
the Aryan swarms of colonists set out to people Hindostan, 

whole of Europe. 
in- 


Persia, Greece, and Rome, and nearly the 
It is interesting to read the account of the ical 

vestigations that have thrown light upon the ition of 
tools during that period. We read that the words relating 
to tools, industry, and peaceful pursuits, to the domestic 
animals, to the weaving of cloth and the working of metals, 
have the same roots in the languages of all those nations, 


* Read before the Society for the Promotion of Scientific 
Industry, Manchester. 








Referring to the Jews, we have every reason to infer from 
the Scriptures, that Israel in Egypt had many of her sons 
apprenticed or employed in the foundries and workshops of 
that country. Moses holds out as an inducement to the 

le to leave Egypt and go to Palestine, that it was “a 
- whose stones are iron, and out of whose hills thou 
mayest dig brass,” showing how familiar they must have 


been with metallurgical pursuits. And we find that almost 
to vended 


as soon as they had the wilderness, Moses called a 
meeting and appointed men of wisdom, understanding, and 
knowledge to carry out all manner of workmanship, to devise 
curious works in gold, silver, and the cutting of stones 
and the carving of wood, and the cunning work of the 
engraver. Further on, it is impossible to read the account 
of their metal productions, the enormous dimensions of the 
castings which were executed in bronze, without feeling that 
in Solomon’s time the mechanical arts must have attained a 
very high standard ; indeed it is doubtful whether there is a 
founder in England even now who would un @ con- 
tract for some of the castings that are described, while the 
many references that are made to the working of iron, to the 
smith and his various tools, show that they were much 
further advanced than we generally give them credit for. 

On reaching the times of Euclid and Archimedes, we find 
tools highly advanced; the principles of tools are clearly 
understood, and about 130 years betes the Christian era 
there is a pumping steam engine at work in the court-yard 
of Hero of Alexandria, the p having an air vessel attached 
to produce a constant jet of water, similar to the modern fire 
engine of John Vanderheyden. Both Pliny and Cicero 
refer to the tool called a lathe, but it is do’ if they mean 
the lathe tool of our time; it is more than probable that they 
refer to the class of lathe which is now extensively employed 
in Birmingham for spinning sheets of metal into bowls or 
dish-covers, but in those early days the sheet of metal seems 
to have been laid on the table of a sort of potter’s wheel, 
which would afford the same result. 

Coming down to the tenth century of our era, we find that 
clocks were being made in Germany, and two centuries later 
in England, when a new class of tools begins, constructed 
with much greater neatness and refinement. Some of those 
new tools contained the rudimentary elements of our own 
self-acting tools, notably the lathe and the machine for 
cutting the teeth of wheels. In time those new tools 
became old, and are rapidly passing out of the sight of this 
generation, but, all the same, they were the tools by which 
our grandfathers were enabled to give a material em- 
bodiment to the ideas of Kay and Arkwright and Watt. 
They are now almost entirely replaced by the automatic tool 
cteations of ,Maudslay, Roberts, Sir. J. Whitworth, James 
Nasmyth, and many other great men, both of the past and 
present generation. 

Although, in a short paper, it would be impossible to 
into the etails of the various classes of tools that are to 
displayed at your Exhibition, still there are a few points of a 
ral nature that may be referred to, if only to show the 
philosophy which underlies and prevades them all. In the 
automatic or self-acting tools of this ion, the great 
epee veer fewer phe the WB cae hang be on 
once the tools are in working order depend upon 
the attendant for the result. This condition is obvious in the 
tools of the textile manufactures, and almost equally so in the 
class of tools that are employed for the treatment of 
wood, and stone. In the latter, when considered in a 
way, there is a family likeness running —- them all, 
not so much in the outward ph eraper tren as in principles 
of action, and still more in their adaptation to trace out the 
required form or pattern from a permanent copy embodied 
in the tool by a process of transfer. In the intelligent 
examination of such mechanism, the first thing to observe is 
the manner in which this leading feature has been developed 
and it will be interesting to compare in each separate 
how the primary idea of copying the form has been embodied 
in the material structure, bocauso this is the very point 
where a man shows his superiority for ree craft, 
or taste. Although the ways in which the idea of is 
embodied are innumerable, still it will be found in 
almost each case the means emp ae eee ing! a > 
a 


accuracy entails greater cost in their production, both at the 
pessoas tiene andl heneaiens 7 ®: 
fin gicing asta it ie 0 sort of lathe, but diferently ar- 
or p —it is a e, but differently ar- 
; i intended che for the ransfor of fiat 
8 3 it is, however, uently employed for the produc- 
tion of eylindsionl surfaces, oF oven otees, both i 
obtained on the same principle as ina lathe, by com- 


bining, although in a different manner, the straight lines of 
the machine with the circles of some appendage on the table. 
As in the lathe, 0 in the plane, if the latter is not absolutely 
correct in itself, in all its lines or transferring surfaces, its 
productions fren a rere also, and much more costly, if 
they have to be recti ny bre tools afterwards. The family 
relationship that subsists between the lathe and the plane is 
very intimate; neither have much resemblance to their old 
ancestor, the Aryan potter’s wheel, and still less does. the 
lathe resemble its more immediate progenitor, the dead. 
centre lathe, worked by the alternate motion of a wooden 
lath, which has given the family name to its many illustrious 


ts. 

Another member of the lathe family is the drilling machine 
tool. As its name implies, ‘it is generally used for drillin 
holes by a revolving spindle, the articles to be drilled being 
laid upon a stationary table. Here accuracy is of the utmost 

sian endl oils tho-weching quap hating 
wi 
polished deportment of the Sorfect 
igid testing process, with the drill- 
in every position, would soon lose 
focpeoatin's — hee explain 4 
uently so ect in some work- 
These errors arise all the asiedibem the cheoamsteren 
that the article under operation is standing still, while the 
illing instrument revolves. The lathe escapes this crucial 
test to a considerable extent, the article itself turns 
round. If the work-table surface of the drill is at perfect 
right angles to the drill-spindle axis, then it would be equail 
= at ne correct bye bape rad oe ny error Ww 
not be so uent. As a spin ight, 
but that counts for nothing, use the ati te boa ss 
devious courses by the evil companionship of the table; hence 
incorrect workmanship ever . i 
Ought to be perfeot, otherwiee it is only a enave to dssetve the 
most workman, and to entail an unnecessary expense 
upon the employer. 

There are other tools of the same family, known by various 
names, in which the principal motion is given to the cutting 
instrument. They are variously aongel for movement in 





any required direction, vertically, horizontally, or otherwise ; 
but the leading feature in all is the copy from which the 
transfer movement is effected. 

(To be continued.) 

IRON ORES. 
The Ores of Iron Considered in their Geo Relations.* 


By Proresson WarrnoTon W. Smyru, M.A., F.R.S. 

Tu following is a copy of the lecture delivered by Mr. Smyth 
to the members of the Iron and Steel Institute, at the annual 
a ou Wednesday, May 5: 

In addressing an audience like this Institute, composed of men 
to whom the subject matter is familiar, the lecturer has the ad- 
vantage of being able to dis; with most of the usual intro- 
ont explanations. I w with the concurrence 
of my hearers, assume that it is to dwell upon the 
special characters of the different ores of iron, further than to 
accentuate those in parti upon which my later statements 
and arguments in to-night’s discourse will mainly depend, omit- 
ting the discussion of certain silicates, rarely employed for 
smelting, and of iron pyrites, the recent technical history of 
which has introduced to us a new purple ore on a large scale. 
The ores of iron to which I would invite your present attention 


water, or with substances, in fact, which 
yr hye con bulk of the material employed for the production 


the metal. 

When we observe the various results of analysis, or even 
carefully look into the actual samples pi Hang ecg often 
anomalies noticeable where not expected, two or more 
i intermediate results; but I 


hold fast to them through 
their sundry minor Wiad loan’ how to follow the cite 
when these substances are found to pass distinctly from one 








* Read before the Iron and Steel Institute. 
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ise magnetite, or 

rotallia often taking partially or 

edron, but even when 

crystalline form by the brightness 

of the triangular faces ; farther, by its black colour, and black 
streak, and its _— property often showing polarity. 

This mineral, Fe O+ Fe, Os, with 72.41 per cent., when 

re, is the fine rich ore which Dannemora in Sweden, Arendal 
in Norway, and several other mines in Scandinavia, bave worked 
with great success for centuries from elonguted deposits which 
are neither lodes nor true strata. It is mainly this ore which 
forms the vast mass at Gellivara, in La » apparently on a 
larger scale than any other known agg tion of iron 
this it is also which is the chief constituent of the remarkable 
eee y boasted of by the Uralian metallurgists, the Katsch- 

ar, the Blagodat near Kuschwinsk, and the Vissokaya Gora. 
In Italy, fine examples of magnetite are those of Traversella, in 
the Piedmontese Alps, and that of Cape Calamita, in the Isle of 
Elba. In North America, the older stratified rocks, both 
Lawrentian and Huronian, in Canada; as well as in New York 
and New Jersey, abound in strips, beds, and masses of magne- 
tite, which are concordant with the stratification, and, though 
4 no means uniformly rich, are sometimes wondrously massive. 
hese have been opened out in hundreds of mines,* and are, 
doubtless, destined to play a great part in the iron trade of the 
United States. 

In Great Britain, a few localities only can be quoted as offer- 
ing magnetite in workable quantities. A small vein near 
Penryn, in Cornwall, and another or two near Roche, and = 
haps, that ee near Arklow, ought to be available in 
favourable times; while a singular series of several successive 
beds exist at Hey Tor, near ey, in Devon, which has only 
now in these last few weeks been placed in a working position. 
(Mr. Smyth here submitted a section of these remarkable crys- 
talline de as showing on the line of cross-cut level a thick- 
ness worthy of attention, and a mode of occurrence bearing 
strong analogy to some of the Scandinavian mines). 

The minutely crystalline ——) which occurs in the north 

Aran —— and = Y Idris, in ae has 
never yet been o out with perseverance, and the objection 
to come of te, thint it fo pyritces, is to be met by more careful 


selection 

Hematite.—The second species is the well known hematite 
termed specular ore, or oligist when crystallised, red ore or kidney 
ore when in a compact or fibrous condition. This substance, 
Fe? 0%, with 70 per cent. of iron in its state of highest purity, 
too well known to need description, and an important i ient 
in the trade of most of the ironmaking countries, is dist ish- 
able in most cases instantly if not by its external aspect, by the 

sometimes difficult 


blood-red which is to produce on 
surfaces as bard and as smooth as ee 
even though the colour of the outside be purple or black. The 
value of this ore, so little recognised thirty years ago, is now too 
well known for me to enlarge upon. Its occurrence in 
Furness and near Whitehaven has been well described in the 


In our western districts, as near St. Austell and at Exmoor, 


ite occurs in veins, not generally but exhibiting 
some splendid ores, and showing, Whew they intersect the clay- 
slates, an analogy with the rich district of Siegen in Prussia, 


also situated on rocks of the Devonian system. 
There are cases in which |these ores are certainly of a bedded 
character, as in Canad M i ichi 
where very extensive. workings have 
mostly made up of this ore, to be from 60 ft, to near 100 ft. in 
Provably. thoes ‘of Bilbao may. be thus stratified, 
The Americans seem mostly to ascribe an intrusive origin to 
their of. red ore in Missouri, the well-known Pilot 
and Tava. Shoqeinins 900, Ue. inngrifenty doais of ore 
seven in number, occurring in a straight li » are 


respectively 17, 


‘alied T : 
i 2 Fe Gtr an oxide 
waish <ul 


kno bat litle about ti pei er | tosh 
queng tha ewan sete in prone, by mrs 4am 





* See “ Transactions of the American Institute of Miaing 
Engineers,” Philadelphia, 1874. 


percentage 34.37, | i 





brown streak. The most notable 
own country are at the Restormel Mine ‘ 
on the Brendon Hill, in the Mendip, near Bristol, and in the 
Forest of Dean; but there are very numerous places, at home 
as well as abroad, where, amidst ores called in the Jarge 
scale brown iron, or brown hematite, a portion will prove to be 
this monohydrate, whilst other — of the same deposit may, 
very likely, belong to the next following species. The name of 
stilpnosiderite has been given to @ mineral with a lustrous 
itchy fracture, but it is somewhat uncertain as to whether it 
Pelones to the divisions, ~~ Bett 

Limonite, 2 Fe* O* + 3H *0, with iron 69.9, and water 14.4 
per cent. A large proportion of the “ brown iron ore,’’ or that 
which gives a brown streak, belongs to this series, but both the 
external contour and the structure are very variable. The fact 
of the brown ores being often met with in the shallower parts of 
repositories, which may contain other substances in depth, is an 
explanation of their having been largely a worked 
from a very early period. Thus, a8 a stratified rock, limonite it 
may sometimes in great thickness be followed downward a long 
way without change, as in the mines near Elbingerode, in the 
Hartz, or it may change downward into, the impure carbonate, 
as in the Lias and Oolitic strata. When, in veins, it will 
commonly be found ,to constitute a sort of gossan or iron-hat, 
fated to yield to other minerals in depth. 

In the Alston Moor district, hitherto but little worked, it is 
observable that the “rider’”’ of the lead lodes often shows itself 
at surface in a t mass of brown ores; and similarly, in the 
central part of Cornwall, between Par Station and Ladock, a 
number of lodes, apparently continuous in their course, with 
veins bearing elsewhere copper and tin ores, carry, as they 
a » and, in some cases, enter the granite rock, brown 
ores in considerable abundance, . 

To illustrate the different conditions of hydration and ad- 
mixture in brown ores from the same lvcality, I am enabled, by 
Messrs. Snelus and E, Jackson, to compare two examples of the 
ore so largely imported from Porman, near Carthagena: 


No/1. No. 2. 

Peroxide of iron ... rsd eee 83.80 74.85 
Alumifa ... ia ave ss -50 8.00 
Oxide of manganese ove os Trace 0.83 
Lime rome tee os esd — — 
Silica as * eo 1.50 8.60 
Sulphur ... aes ae ot -20 0.21 
Phosphoric acid ... a ose 07 0.14 
Combined water ... eee od 14.00 10.17 
'100.07' 100.04 

Metallic iron pad oo) BE" FB.6 52.40 


No. 1, a particularly lustrous, stripy ore, would thus approach 
linnonite ; on, Sie Me ied eis 
Xanthoriderite, or yellow iron ore, Fe? 0 +H*O, with 18.4 
per cent. of water. This ore is of a yellowiab colout, i 

mo aie Shoes and noteien, Me. eter. pee Way ete £8, arben.; 
but it is cited definitely from ouly a few localities; and from the 
character of the occurrence, so commonly in successive incrusta- 
tion, it is difficult with many of the substances called “ morass,” 
ge F basen an Ai, So. Fah nepenet Sn as Hie Pee PS 
wn. 


Chalybite, Siderite, White Iron Carbonate, Spathic, 
Spathose, or Sparry Iron, FeO, Gor hh 62.1 of protoxide of 
iren. Such a percentage would give 48.22 of metallic iron; but 
this is an ore which almost invariably contains, in lieu of some 
of the iron, a notable amount of manganese, calcium, or magne- 
sium. The rhombohedral crystallisation. and the stalline 
structure are sometimes minutely, but often largely ellar, 

b its light 
are 


both. outer and inner planes often curvilinear, w 

shades of colour so readily heightened by 

tolerably distinct external charac 

within the last twenty-five years that maser 
ty 


exposure, these 
ters. It is_only, however, 
after steel irons, 
i isen, have 
ve led, to ex- 


and more recently after the means of 
attracted attention to it in this coun 





Sher ere 


of 
met with but little attention. 


‘| tween these 


and | Hereis a 





Let us now, in order to see more clearly the relationship be- 
oxides, examine a few typical specimens, 
the ont may be studied on 
onthe table a of what looks like 
i from Hitt » in Carinthia; it is' 
; edral crystals characteristic of that’ 
ore, and th the mass may be traced lines showing the 
tendency*to. rhombohedral cleavage. But it is chalybite no 
‘longer; the brown ‘streak, the presence of water, and the per- 
centage of iron, prove it to have been changed into brown ore. 
from the lodes ot the Deer-park in Exmoor : 
the cellular mass is pervaded by lines still’ exhibiting distinctly 
structure, but the. rich brown colour, and the 
innumérable array of brilliant needles of Githite, show that 
this, too, bas lost its carbonic acid, has acquired oxygen and 
water,:and actually become a different substance. The first stage 
of the may be observed in heaps exposed on the shaft 
tips even for a few months:-a brown tint, heightening with 
time, takes the place of the: yellowish grey, and shows that a 
chemical action attacks the exterior and towards the 
‘interior. Similarly, at Raleigh’s Cross, that well-defined lode, 
—— over 20it..in thickness was found at from 25 to 30 
oms deep (vertically) to yield lcmps of cellular ore, with 
kernels of ‘un posed spathic, and thence down to the 
bottom of the mine, this latter ore in greatly increased propor~ 
tion.* In the Great Perran-lode, near Traro, the entire mass, 
sometimes for a few feet in depth, in other places down to 10 
or 20 fathoms, is proved to consist of brown ores, which then 
begin to show,nuclei of undecomposed chalybite; and lastly, 
solid masses of that mineral. 

It has been Ss somet that the change commences 
with-the formation of the more. bydrated species, and passes 
through successive stages to these with the least amount of 
water; but on this point the evidence is as yet defective. 

The brown ores, are undoubtedly (for one may watch the 
cess in-old workings) formed by another series of changes, 
pyrites through thesulphate of iron. The crystals of brown 
ore, in the form of pyrites, are among the best known pseudo- 
morphs, and there are localities which invite the inference that 
this action has taken place on an important scale, 

Let. us now proceed a step further, It was long since 
argued by Haidinger, that red ore is a pseudomorph after brown 
ore, and many instances were cited to prove that this change 
may generally be proved to have taken place. Unfortunately, 
the most notable example described, was that of speci from 
Reeevetl ° The highest authorities were = a — the 

ision. Gustav erystallographically show at the 
forms of the crystals were. those of Githite;.Rammelsberg 

ved.that the substance was pure anhydrous oxide. I fear, 

wever, that the whole phenomenon arose from she Inqpanity of 
a roguish mineral dealer, who, by exposing the. Gothite to a 
suitable heat, expelled the water, and thus manufactured de- 
ceptive specimens. But the fact is better borne out in other 
cases, and h difficult to prove in hard fragments, it has 
been shown by Morgans that a good deal of red ore was found 
pes shallow — of oes Raleigh's excite which may probably 

ve passed ag! intermediate bydrated stage. 
i imen Bearland Wood, on 
rs’s lode, Exmoor, a third from 
by Siegen, and a fourth Somorrostro, at 
us, we. shall notice: first, that the large 

edrons of chalybite; secondly, that 

distinct clea of that miaeral the entire mass; 
thirdly, that the substance is.pure red ore; and, fourthly, that 
this last crystallises out boldly.as specular, In all these cases, 
therefore, and innumerable o' even toa batch of ore brought 
i i ivi from. Central Africa, the hema- 


ltaken from 
x 


another from 


Bilbao, 
crystals are the r 


vexed question of the original deposition of our great northern 
masses of hematite, although ments for their havi 
"E Reet tir seemed 


once been chalybite ma, 
mountain limestone f turned into red ore. The half-way 


stage may be seen on the north side of Cross Fell, where, at 
ail prabeldlity hate bona shanget fe aim, Chouglt the interme 

ty have e interme- 
diate of the carbonate. ” 


There is still a last change of condition among the oxides of 
iron to be noticed. Is it not a significant fact, that. magnetite is 
pg omg) of ee formations. § thee hedies of rock 
which have, during the longest period. of time, exposed to 
the influences bring about mepanerthiont and change 
of substance? In the Perran lode, small portions of magnetite 
have.been found among the brown ores near ie surface, In 
some of the Cornish copper lodes, notably in ood ‘owey Consols, 

pe of etic ore have occurred, w look. very much 
as if they | been carbonates, Among the ey ul red ores od 
Siegen, sm ins of magnetite appeur to testify to_a, partia 
re the dhaasieal coak of the mine, Alte Birket in 

, a &il black rather powdery substance, “ eisen- 
of which an example is placed befcre you, shows how the 


| ore of the mine, in some places chalybite, in others red ore, is 
| changed into an. earthy magnetite. This, it is true, has been 


explained b; contiguity of a dyke; but without 
i ar; eat Birchof, there appear to 

jent foe ollsvioms bist, jn tanay ences at least, 
this last change in the degree of oxidation may be produced by 
the ordinary action of natural causes. 


; sor 
i 


= 





ry 


Tus ImPpRovEMENT oF THE St. LAWRENCE.—The Mon- 


‘| treal Gazette announces that Mr. John Kennedy, now en- 


a the Great Western Railway, of Ontario, 
been appointed ‘chief ae Hoerbous Trust. 
Ct ene ett ween Quebec and Montreal, 





* Bee the — description by Mr. Morgans, in Proc. S. 


. for 1868. 
: ' ae 
t V. Léinhard, Benaligebildeacd Diebot Geolipe IL). 798. 
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FITTINGS FOR LINE SHAFTS. 
By J. RicHarps. 
(Continued from page 397.) 

BeroreE noticing the various examples of compres- 
sive shaft couplings which will be given, it will be 
proper to point out in a general way the objects 
which such couplings are designed to accomplish, and 
the classes into which they may be divid 

The drawings are not prepared to a scale, as exact 
examples, but are intended only to explain the con- 
struction of such modifications as have come into 
use sufficiently to warrant notice here. 

1. A compression coupling should act inde- 

endently on each shaft, so that slight variations 
in the diameter of the shafts connected will not 
cause one to be more firmly gripped than the other. 

2. The range of adjustment should be such as to 
suit the ordinary irregularities of diameter which 
must occur in turning shafts in an expeditious 
manner, and finishing at one operation, 

3. The couplings should close concentrically upon 
shafts, or, as this is impracticable ina strict sense we 
may say, bear upon three or more points, the more 
extended such bearing the better. 

4. They should be so constructed as to be in- 
stantly removable, and so that there will be no joints 
to stick fast by corrosion. 

5. The strength of the coupling as to resisting 
either torsional or deflective strains should be at 
least one-half greater than that of the shafts con- 
nected. 

Other things could be added,- but these are 


essentials, without which compressive couplings must. 


fail to fill the objects for which they are intended. 

Such couplings now in use may be divided into 
two classes, one in which the clamping devices act 
altogether independently on each shaft, the other 
‘lass in which continuous sleeves are employed 
acting independently on each shaft only to the 
extent of the flexibility of the sleeves or shells. 

In regard to the last-named type, it may be re- 
marked that when the compressive sleeves or shells 
represent the continued strength of the shaft 
through the coupled joint there occurs a ‘war of 
principles ;” the flexibility required to secure an in- 
dependent action on each shaft requires the shells 
to be thin and weak, while as representing the 
strength of the shaft in the joint these shells 
require to be thick and strong. ‘This will be under- 
stood from the examples which will hereafter be 
described. 

Fig. 3 is a section through a coupling constructed 

on the plan of Messrs. 
Sellers and Co.- aa 
are cones bored to 
fit loosely on the 
shaft c; externally 
these cone plugs are 
turned to an exact 
taper, and fit within 
the external shell e, 
which is a plain cy- 
a diminishing taper 
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linder of cast iron bored with 
from each end. 

The cones aa are drawn into the shell ¢ by the 
through bolts x. These bolts are square to pre- 
vent them from turning when the nuts are screwed 
up, and are as shown let into the external shell 
ein such a manner as to constitute keys, which 
prevent the cones a from turning in the shell e¢, 
and by this means communicate the driving strain 
from one cone to the other, and from one shaft to 
the other. The cones a are split open on one side, 
and deeply grooved on the other side; this, with 
the deep slots provided for the bolts, renders the 
cones quite flexible, although their cross section may 
be even greater than that of the shafts connected. 

The manner usually adopted for testing the 
strength and endurance of these and other com- 
pressive couplings, is to apply them on a shaft in 
use, and then force the shaft out of line as much as 
possible, not to endanger a fracture of the rod during 
the experiment. 

It would be difficult to devise or even to conceive 
of a test more severe than this; it is in fact one 
which is so complete and so directly in accordance 
with the required duties of couplings, that it may 
be considered unfortunate that other kinds of ma- 
chinery do not admit of similar tests. 

When out of line, the rotation of a shaft is equi- 
valent to violently wrenching it in all directions 
from its axis, and corresponds to the means that 
would naturally be adopted to draw the tenons out 
of the couplings if that were the object in view ; but 












not only this, it is at the same time the most effec- 
tive means of destroying the fit or bearing of the 
shafts in the couplings, a result which will at once 
follow if there is the least yielding or looseness in 
the joints. Such tests, have been made with compres- 
sion couplings, extending over weeks, and until by 

tallisation or other causes, the shafts themselves 
would fail, leaving the couplings intact. 

It is thought best to revert to this matter of tests 
at some length because a want of efficiency and 
holding power is the most common argument ad- 
duced against compression couplings for shafts. 

Fig. 4 is a coupling manufactured by Richards, 
oh aes mesiiaciliead London, and Kelley, of 

N Philadelphia, belonging 
Fig. @ N to that class which acts 
A independently on each 


umetee 1A end of the coupled 
CIO WEEZ, ¢ 













P shafts, and deserves no- 
tice because of its sim- 
plicity and the small 
cost of its construction ; 
a aare two strong semi- 
circular ca bolted 
over each shaft in the 
manner of a common 
journal bearing. The 
lower shell is continuous, and is formed solid 
with the pulley c. The centre flange of this pulley 
is thickened up at s, so that the two ends » of 
the shafts are “‘doweled” in this part. The keys 
mm are fitted in the caps, so as to be firmly gripped 
by any bending of the caps, and also to more a 
permit a slight springing of the caps to accommo- 
date i ities of size in the shafts. The caps 
are made of malleable or cast iron as circumstances 
may require. The external peley ¢ can be made of 
any size to suit the purpose of driving machinery. 
and at the same time answers to shield the bolts and 
guard — danger; so that in estimating the 
cost of these couplings, the value of a pulley can in 
most cases be deducted, leaving the coupling to be 
computed as the extra iron in the bosses, and the.ad- 
ditional fitting required over boring and keying a 
common pulley. 

Fig. 5 isa section through a coupling, of which 
one-half is a com- 
mon flange keyed 
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rangement did not, however, admit of inter- 
change from one shaft to another, and each 
coupling had to be fitted to its place the same as 
when two common flanges were employed, this 
coupling has not met with favour. The shell a 
was conical, as shown, and split open on one side; 
a screw collar c drew the collar a from the centre, 
causing it to grip the shaft with great force, while, 
by loosing the collar c, the cone shell @ could be 
driven back to release the shaft, which could then, 
if there was room, be withdrawn without disconnect- 
ing the two flanges ¢ e. f 
Fig. 6 (Richards’ patent, English and American) 
— was introduced in 
SS Fig.6. America about nine 
‘yf yearsago. It belongs 
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bracing both shafts, 
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L4Yy wi e difference 


SS from other couplings 
of its class, that the shell a is made thin and flexible 
to such an extent as to permit an independent 
action more or less complete on each shaft. c care 
two strong conical thimbles drawn together by the 
ring collar ¢ provided with screws threads at s. 
The thimbles ¢ ¢ could not of course be drawn up 
sufficiently firm by means of the ring collar e because 
of the frictioa of the screw threads, and of the joint 
at i, so that in applying the coupling the thimbles 
cc are driven on by blows until the tension is 
thought sufficient, and the collar ¢ then screwed up 
as firmly as possible. 















It will seem at first glance that the strength of 
this coupling in resisting transverse strains depends 
on the shell a alone, but it is evident that unless 
the thimbles ¢ e move on the sleeve a the ring collar 
e must be regarded as a firm connexion between the 
shafts, and capable of resisting bending strains the 
same as a common flange coupling, except that the 
neutral axis will be in a different position. As this 
presents a problem of some interest, one which has 
in many cases led to conflicting opinions, no facts 
as to the ormance of these couplings will be 
given, leaving the readers of ENGINEERING to ex- 
press any opinions which an interest in the matter 
may call out, 

ig. 7 is a coupling which has been manufacturéd 
Fig, 7. to some extent in 
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in two parts 
divided centrally and 


parallel to the 

ss. The ends are 
which force the two thimbles ¢¢ upon the tapered 
surface of the shell a, The two thimbles ¢ ¢ are 
provided with flanges at 0, which come nearly to- 
gether, so as to give to the complete coupling the 
appearance of a cylinder ; the farther object of this 
“ap ce” is left to conjecture, and as the 
whole strength of the couplings in resisting trans- 
verse strain consists in the shell a the probiiin will 
not be a difficult one. No key is shown, as dowel 
pins were employed to hold the shafts from turning 
in such examples as have come under the writer's 
notice. 

Fig. 8 is an end view of a coupling (Cressons, 
American patent) which ma 
be classed among those whi 
act independently on each 
shaft, e sectional shell a 
is divided transversely in the 
centre of the — and 
is forced upon the te 
by means of the screws ¢, 
which are long and ta 
The shells a being split on 
one side, as shown, are suffi- 
ciently flexible 20 that when the screws c are driven 
in there is a strong grip given at these points on 
the shaft. 

The solid portion at s affords a firm seat for key- 
ing. The cored section extends entirely through 
the coupling. These couplings we are told have 
withstood the test of holding a sprung shaft, as 
before described, which is perhaps all that requires 
to be said of their gripping power and endurance, 

Fig. 9 is an end view of a clamp coupling of 

: which there are several 

Fig 9 modifications, all, however, 

7 arranged upon the same 
general plan of two semi- 
circular clamps bolted to- 

|} gether. The rim ¢c is merel 

a shield to prevent acci- 


\W dents from the bolts catch- 
ing on belts or clothing and 
to avoid the ungainly 
a ce of an irregular 


ate, ppearan 
form in rotation. The flanges cc are merely supports 
to the shell a, 

Fig. 10 is also an end view of a kind of coupling 
which has been employed to a 
considerable extent in America. 
These couplings consist merely 
of a strong shell, split on one 
side, and adjustable to the ex- 
tent of their flexibility by means 
of the countersunk bolts, shown 
in the dotted lines. 

Couplings of this kind are 
employed to connect some of 
the shafts in the works of Messrs, Cail and Co., of 
Paris, and they have been in use for more than 
twenty years, a fact, however, which did not prevent 



































a patent from being taken out for them in America 
at a much more recent date. 

In reference to the two couplings last noticed it 
may be remarked that their holding power is de- 


pendent on the tenons being turned to an accurately 
uniform diameter, a —_— attainable only by a care 
in fitting which is hardly to be expected in the 
manufacture of line shafts. 

So far as transmitting torsional strain, such 








/ 
| 
: 
" 


440 


ENGINEERING. 





[May 28, 1875. 








couplings, or in fact —, compressive coupling, may 
answer without filling the conditions pointed out in 
a previous place, but when a shaft from any cause 
is thrown out of line, or when the strain of large 
belts causes deflection between the bearings, nothing 
but a secure grip will prevent some movement of 
the tenons, which movement will ~ umy multiply 
until abrasion begins, and the coupling and shaft 
are both pera. oy far as a joint is concerned. 
Failure of the better forms of compression 
couplings must occur either from deficient strength 
in their proportions, or from very bad fitting. The 
principle is right certainly, while the advantages 


arising from their use, such as a duplicating system, | pe 


lacing pulleys, and so on, are so apparent as to 
y it of an opinion. 

In the manufacture of such couplings, as in 
almost every other kind of machinery, there is a 
constant tendency to minimum proportions, and it 
can hardly be expected that in general practice, 
supplying cotton mill shafts for example, that 

eers will provide the same ——— for 
couplings, as though they were to be employed for 
more severe uses, and where accidental strains are 
to be expected, 

To claim, therefore, that compressive couplings 
are not safe, because one now and then fails under 
severe strains, or by an accident, is no argument 
against the system, further than to say that uniform 
proportions will not suit for all cases. 

to actual facts the writer, whose own experience 
is included in the remark, will say that, in propor- 
tion to the number in use, compression couplings 
properly constructed do not cause one-tenth part as 
much delay and expense as those having a solid fit, 
and held on by means of wedge keys, to say nothing 
of the important advantages in favour of the system 
of Sotenchante which has been pointed out in the 
course of this article. 

(To be continued.) 





PATENT LAWS AS A PROTECTION TO 
INVENTORS AND INVESTORS. 
By Josuva Rose, of New York. 

W3ETHER the prpeneenapented by letters patent 
is the most desirable me of rewarding inventors 
it ia not my province to discuss, but rather to point 
out what my experience has taught me to be indis- 
pensable to a practical protection of the inventor 
who is necessitated to obtain at the instance of 
letters patent the only available medium through 
which to receive some recompense for the time, 
labour, and study which he may have devoted to 
the discovery and ecting of his invention. 

Tt has become almost a truism that the inventor 
never receives the reward obtained by 
reason of the commercial success of his discovery, 
an evil which I have frequently found as deeply 
deplored one moment as the only, so far as I can 
perceive, ible remedies are demurred to in the 
next as being ‘all very right and proper, but it is 
impossible to legislate so as to e men honest,” 
To this statement I reply, that when the intended 
effect of a law is evaded we have two alternatives 
only, one being to legislate to prevent evesions, and 
thus to erect every possible barrier to their acting 
dishonestly, or by refusing so to do to disclaim a 
true desire to t a practical protection. 

It is not sufficient to cusel Seah laws as will 
enable a poor inventor to protect himself at an 
ex he is unable to incur, and by a degree of 
legal knowledge and watchfulness which in a large 
majority of cases he does not possess ; such a course 
is nothing but a practical denial of justice, and a 
virtual protection of the evils complained of. 

We may not be able to frame new laws so per- 
fect in themselves as to leave no ible loophole 
for irregularities and evasions of the intent of such 
laws, but we certainly can make such a revision of 
existing laws as will prevent or render inoperative 
malpractices well known and universally deplored. 

e provisions of the United States Patent Laws 
enable an inventor to obtain the assistance of capital 
oy permitting the assignment of the whole or part 
of an invention — to, pending, or subsequent 
to the issuing of the letters patent, and permit him 
to sell and assign either an undivided interest in the 
letters patent, or to sell his entire right and title of, 
in, and to the protection granted by the letters patent 
over any definite portion of the country or territory 
over which the jurisdiction of the letters patent 
extends ; those laws aleo require the recording in the 
Patent Office of any sale or assignment of any portion 





of the letters patent which he may make, and also 
the recording of any agreement he may enter into 
binding himself to assign (or giving a purchaser the 
right to purchase) an interest in the letters patent. 
The registration of such documents is attended by 
the payment of a small fee to defray the cost. 

e laws referred to also permit of the recording 
of an agreement to sell and assign over to the 
purchaser of an existing patent any future im- 
provements which the inventor may make in the 
same — matter. 

Now while the recording of agreements to perform 
acts or make certain transfers contingent upon the 
rformance of stipulated conditions is an excellent 
provision of law whereby to secure to a purchaser 
an intelligent understanding of the right and titles 
to any letters patent securing an invention in which 
he .nay desire to invest capital, and also a very 
desirable protection to an inventor in that no 
transfer on the part of any agent whom he may 
employ or appoint can be made without the inventor 
being able to ascertain the fact, yet such records do 
not constitute a remedy for those evils which are 
the bane of both the inventor of and the investor 
in a patent, and often prove the rocks upon which 
the interests of the two become divided, if not 
actually wrecked. Suppose, for instance, an artisan 
discovers an invention and enters into and records 
an agreement made with a capitalist stipulating to 
sell and assign to him one half interest in the letters 
patent for the same (when they are granted), pro- 
viding that the capitalist shall defray the cost 
incurred in obtaining the letters patent, and shall 
pay a further 1) tage sum of money, the date of 
— of which is not stated. 

ow suppose that after the inventor has signed 
the application papers for the patent, and the patent 
being allowed, the capitalist suffers the matter to lie 
in abeyance for the six months allowed by the law 
before paying the final fee, and obtains the patent, 
and at the expiration of that time refuses or neglects 
to pay the sum agreed upon, has the inventor any 
available remedy? He may, it is true, appeal to the 
law courts, but the very fact that he not the 
capital wherewith to obtain the patent himself 
is primd facie evidence that he cannot afford to go 
to law. It may, of course, be urged that the date 
wed ent should have been expressly stipulated, 

the: 


re should have been made in the agreement | ceedings 


a clause incurring [forfeiture in case of default, and 
that the agreement should have determined a time 
within which the letters patents were to be obtained, 
but, unfortunately, inventors are not, as a rule, 
lawyers ; and, furthermore, there isa wide difference 
in the length of time necessary to obtain one patent 
as com to another, because of amendments, 
disclaimers, &c., which may be necessary in one case 
and not in another. 

Suppose, on the other hand, that the inventor, 
— received a consideration and made and re- 
corded an agreement, refuses to sign any necessary 
document, such as an amendment or disclaimer, or 
that, disregarding the recorded ment, he 
one the oe right, o> and interest in the 
etters patent when granted to a third , pro- 
ceeds with the application for the letters nah ond 
requests the Commissioner of Patents to issue the 
patent to and in the name of the last assignee, what 
redress has the capitalist, and of what use is the 
recorded agreement? None whatever, unless it be 
as evidence in case the aggrieved party should 
institute an action for damages in consequence of 
the breach of contract, a course I have never yet 
known to be taken. 

The remedy for these defects in the operation of 
the law is first to enact that no agreement shall be 
recorded unless it specifies a particular date upon 
which each and either of its provisions shall be 
fulfilled, and that in case of default the aggrieved 
party shall have the option of recording an abroga- 
tion of the agreement upon payment of a fee and 
proof of service of a notice upon the defendant, 
which service might be made through the Patent 
Office itself and a rule that patents issued under a 

visional ayree.nent to , the obtaining of the 
etters patent being a part of the consideration, shall 
be proceeded with from the date of the filing the 
:. oe continuously and without unnecessary 
elay. 


And, secondly, in case the inventor shall refuse 
to proceed with his ae despite his recorded 
agreement, to provide that the aggrieved capitalist 
on production of the recorded ent and proof 
of the service of notice (which may be made as be- 
fore through the Patent Office itself), allowing the 





inventor reasonable time wherein to proceed with the 
application for letters patent, shall in case of default 
be allowed by virtue of the recorded instrument to 
complete the taking out of the letters patent. 

And, thirdly, to enact that any sale or transfer of 
any interest in letters patent, against which a pro- 
visional and unexpired agreement to sell and assign 
to other parties had been previously recorded, shall 
be null and void in law and effect, or what would 
be still better to refuse to record the transfer of an 
interest in letters patent in all cases wherein su 
interest shall have recorded against it an unexpired 
agreement to sell to third parties. If the owner of 
letters patent appoints an agent or attorney to sell 
the whole or a of the same, the agent may, as 
I have known them to do, make sales and record 
transfers without making any returns to the in- 
ventor. The latter has, it is true, the opportunity 
to ascertain from the Patent Office, upon payment 
of the usual fee, what, if any, transfers the agent 
may have made, but this entails an expense and 
watchfulness on his part which could easily be 
obviated by a provision in the law to the effect that 
all persons interested in a patent may, upon pay- 
ment of a small fee, have their name and address re- 
corded in the Patent Office, and a further provision 
that upon the registration of an ga ge of ‘in- 
terest in letters patent, the party making such re- 
ovntion shall pay such fees as may be nece to 

efray the cost of notifying all others interested in 
the patent that the proposed assignment will be 
recorded in, say, six days, unless under protest 
filed to the contrary. 

In the United States a patent can be obtained by 
joint inventors. An application for such a patent 
may be filed, one inventor may sell to the other 
nineteen-twentieths of his half interest, and then 
in case.an amendment, disclaimer, or other docu- 
ment shall thereafter require his signature, he may 
refuse to affix it. In such a case the laws of prac- 
tice of the Patent Office should provide to the 
aggrieved party some such redress as to give the 
recalcitrant inventor notice to proceed, and in his 
default to issue the patent at the request of the 
proceeding inventor, but granting it in the names of 
the two applicants, and according to the terms of 
such agreements as may be on record. 

The fees payable for the above notices and pro- 
i could be placed at a sum which would 
enable the receipts of the Patent Office to become 
an increased source of revenue to the Government. 

We have next to deal with the instrument known 
as.an absolute and irrevocable power of attorney, 
concerning which I would say to all inventors, be- 
ware. The cover under which an agent or attorney 
will invariably endeavour to obtain such an instru- 
ment.is that he cannot negotiate with intendin 
purchasers unless he can produce full power an 
authority to bargain and transfer, &c., but is not an 
unconditional power to sell and assign without 
notice to the inventor equal in effect to an absolute 
sale, assignment, and transfer,? Iam strongly of 
the opinion that absolute and irrevocable powers of 
attorney should be refused registration at the Patent 
Office, unless upon a declaration filed to the effect 
that the inventor desires to learn the territory over 
which the jurisdiction of the letters patent extends. 
For the reason that their legal effects are obtainable 
by positive sale and transfer, which is not so liable 
to be obtained under plausible pretences. At any 
rate an inventor should receive notice from the 
Patent Office, ten days before its consummation, of 
the intention to sell and assign any portion of letters 
patent, his right and title to which are not recorded 
as being sold, transferred, and assigned by an instru- 
ment of that and no other import, 

Next in order comes that vexed and most litigious 
of all questions the right to ‘“‘future improve- 
ments.” 

The purchaser of a patent has no tee of 
good faith on the part of an inventor from whom he 
may 2 sreagrogs letters patent, unless the patentee will 
stipulate to assign in the future any and all im- 
provements which he may thereafter make. With- 
out such a provision, the inventor having in view an 
additional invention, may sell his existing aig 
and the next day apply for letters patent for his 
new discovery, thus rendering the patent first ob- 
tained and sold valueless. a“ Ba 

It is therefore customary in disposing of le 
point to stipulate that the rights the purchaser 

acquired shall extend to any future discovery in 
the same subject matter made by the inventor. 

The effect of such a contract upon an ordinary 
inventor is, if he honestly intends to observe the 
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contract, to put a quietus upon his inventive faculties 
as applied to that particular field of invention. 

Now what is a “‘ future improvement?” Does an 
entirely new invention upon and in the same kind 
of machinery, but having no one claim in conflict 
with any one part of the first invention, come under 
that category ? 

It is evident that the stipulation has given the 
purchaser some rights in the premises, which the 
seller is bound to respect, but where those rights 
begin and end is at present altogether indefinable. 

What means has the purchaser of letters patent 
upon and under such a provision to enforce a per- 
formance of the contract? He cannot prevent the 
inventor from filing a new application for letters 
patent for a similar invention in the same kind of 
machine, he cannot influence the insurance of the 

atent in any way whatever, while, on the other 
= the inventor may sell and assign his latest in- 
vention, and have the letters patent therefore issued 
to and in the name of the last purchaser, and thus 
place the patent beyond the reach of the purchaser 
of the future improvements, who would not become 
aware of the application until the issuance of the 
letters patent, at which time the sale and transfer 
will have become legally consummated to finality. 
He has one supposed remedy, that is to sue the in- 
ventor for breach of contract, but this is an un- 
profitable proceeding when it is considered that the 
defendant by means of a transfer to his wife can 
effectually bar an execution, that the law forbids a 
levy unless the defendant is possessed of more than 
350 dols., and that the offence is not in any event 
punishable by imprisonment. 

The only escape from this anomaly, perceptible 
to me, is a special record of inventions sold under 
contract, to include future improvements, with the 
address of each party to the contract, and that upon 
application made by the inventor for a second patent, 
he should be required either to file a record of the 
consent of the purchasers of the first patent to the 
issuance of the second, or to pay such fee as will 
defray the cost of a notification from the Com- 
missioner of Patents, notifying them of the filing of 
the second application, and that in cases of dispute 
the case be treated as in the matter of interference 
cases. Furthermore, a rule that the term “ future 
improvements” shall, unless otherwise agreed, be 
construed to include all future inventions in the 
same subject matter. 

The result of these proposed amendments would 
be to remove the existing fruitful causes of evasion, 
distrust, and litigation, while the fees obtainable 
would become a valuable source of revenue. Cer- 
tain it is that the sale and transfer of letters patent 
can never assume the degree of certainty, legitimacy, 
and tangibility attending the sale and transfer of 
other property, unless at the instance of laws re- 
moving the possibility of the contingencies I have 
pointed out. 

The Patent Laws of the United Sates appear to be 
much better adapted to the end of giving tangible 
value to an invention, from its first inception, than 
do the laws of either England, France, or Belgium. 
First, because an inventor can obtain letters patent 
for his discovery at any date within two years 
after he may have put the same into practical opera- 
tion. 

Secondly, because after obtaining his letters 
patent he has an assurance that no subsequent letters 
patent will be issued to any other person which 
shall, in the opinion of the examiners, be for the same 
device and for the same purpose as is covered by 
his patent. 

And thirdly, because if the examiner allow his 
patent, it is primd facie evidence that his device is a 
new one, and 1s not in conflict with any previously 
patented discovery. 

Whereas in England, France, and Belgium, the 
patentee obtains his patent without prejudice to the 
rights of the issuance of a subsequent patent for the 
same discovery. 

Another feature to the credit of the American 
system is, that the amount of time and labour re- 
quisite to ascertain whéther an invention has been 
anticipated, is much less when the necessary research 
is nile by men versed in conducting those especial 
inquiries and having at their hands the requisite 
material, wherefrom to investigate, in the way of 
complete records, than when such inquiries are con- 
ducted by inventors, a vast majority of whom have 
no knowledge as to the most effectual method of 
instituting such inquiries, and no means of access to 
the requisite records. 

Consider for a moment the waste of national energy 





when any number of persons may obtain letters 
patent for the same device, each be devoting his 
time and labour upon the same ; that in the event of 
the success of the discovery the labours of one only 
will have been productive of any tangible public 
benefit, whereas if the invention fails, the path is 
still open for others to devote their time and labours 
to the same abortive end, 

It may of course be submitted that if inventors 
are necessitated, for their own security, to ascertain 
for themselves before obtaining a patent, the 
novelty or otherwise of their discoveries, they may 
thereby be prevented from prosecuting a patent for 
useless or exploded devices, and, therefore, from 
expending time and labour in a direction unproduc- 
tive in both a national and a personal sense. To 
this it may be, I think, fairly urged that the ex- 
pense of making an application for a patent under 
the United States system is, excluding the cost of 
the model—the necessity for which is very question- 
able—less than would probably beincurrred in dis- 
covering what had previously been invented in that 
particular line, whereas in the matter of time and 
labour the filing of an application has infinitely the 
advantage. 

(To be continued.) 





TESTS OF IRON AND STEEL. 

Ws published the week before last an article relating to 
the elaborate tests of iron and steel about to be carried out 
under the auspices of the United States Government. We 
now give particulars of the organisation of the Board by 
whom the researches will be conducted. 


ORGANISATION OF THE U.S. BOARD APPOINTED TO TEST 
Iron, SteEt, &c. 

President—Lieut.-Col. T. T. 8. Laidley, U.S.A. Com- 
mander L. A. Beardslee, U.S.N. Lieut.-Col. Q. A. Gilmore, 
U.S.A. Chief Engineer David Smith, U.S.N. W. Soo 
Smith, C.E. A. L. Holley, C.E. R. H. Thurston, C.E., 
Secretary. 

This Board is appointed by the President of the United 
States, in accordance with the provisions of Section 4 of 
* An Act making Appropriations for Sundry Civil Expenses 
of the Government, for the fiscal year ending June 30, 1876, 
and for other purposes,” approved March 3, 1875. 

It is instructed to determine by actual tests the strength 
and value of all kinds of iron, steel, and other metals which 
may be submitted to it, or by it procured, and to prepare 
tables which will exhibit the strength and value of said 
materials for constructive purposes. 


SranpiInG CoMMITTEE OF THE BoaRp. 
(A) On Abrasion and Wear. 
R. H. Thurston, C.E., Chairman. A. L. Holley, C.E. 
Chief Engineer D. Smith, U.S.N. 
Instructions.—To examine and Bs gps upon the abrasion 
and wear of railway wheels, axles, rails, and other materials, 
under the conditions of actual use. 


(B) On Armour Plate. 
Lieut.-Col. Q. A. Gilmore, U.S.A., Chairman. A. L. 
Holley, C.E. R. H. Thurston, C.E. 
Instructions.—To make tests of armour plate, and to 
collect data derived from experiments already made to de- 
termine the characteristics of metal suitable for such use. 


(C) On Chemical Research. 
A. L. Holley, C.E., Chairman. R. H. Thurston C.E. 
Instructions.—To plan and conduct investigations of the 
mutual relations of the chemical and mechanical properties 
of metals. 
(D) On Chains and Wire 5 
Commander L. A. Beardslee, U.S.N., Chairman. Lieut.- 

Col. Q. A. Gilmore, U.S.A. Chief Engineer D. Smith, U.S.N. 
Instructions.—To determine the character of iron best 

adapted for chain cables, the best form and proportions of 

link, and the qualities of metal used in the manufacture of 
iron and steel wire rope. 
(EZ) On Corrosion of Metals. 
W. Sooy Smith, C.E., Chairman. Lieut.-Col. Q. A. 

Gilmore, U.S.A. Commander L. A. Beardslee, U.S.A. 
Instructions.—To investigate the subject of the corrosion 

of metals under the conditions of actual use. 

(F) On the Effects of Temperature. 
R. H. Thurston, C.E., Chairman. Lieut.-Col. Q. A. 

Gilmore, U.S.A. Commander L. A. Beardslee. U.S.N. 
Instructions—To investigate the effects of variations ot 

temperature upon the strength and other qualities of iron, 

aah ou other metals. 
(G) On Girders and Columns. 
A Smith, C.E., Chairman. Lieut.-Col. Q. A. 

Gilmore, U.S.A. Chief Engineer D. Smith, U.S.N. 
Instructions.—To arrange and conduct experiments to 

determine the laws of resistance of beams, girders, and 

columns to change of form and to fracture. 
(H) On Iron, Malleable. 
Commander L. A. Beardslee, U.S.N., Chairman. W. Sooy 

Smith, C.E. A. L. Holley, C.E. : 
Instructions.—To examine and report upon the mechanical 

and physical proportions of wrought iron. 

(1) On Iron, Cast. 

Ra uaty sg iam y= . wsN R. H. 
urston, C.K. B . Smii . - 
Instructions.—To condiieg ent report upon the mechanical 

and physical properties of cast iron. 


(J) On Metallic Alloys. 
R. H. Thurston, C.E., Chairman. Commander L. A. 
Beardslee, U.S.N. Chief Engineer D. Smith, U.S.N. 
Instructions.—To assume charge of a series of experiments 
on the characteristics of alloys, and an investigation of the 
laws of combination. 


(K) On Orthogonal Simultaneous Strains. 
W. Sooy Smith, C.E., Chairman. Commander L. A. 
Beardslee, U.S.N. R. H. Thurston, C.E. 
Instructions.—To plan and conduct a series of experiments 
on simultaneous orthogonal strains, with a view to the 
determination of laws. 


W. Sooy Smith OE, Chatman” i 
, mi 5 A. L. Holley, C.E. 
H. Thurston, CE.” " 

Instructions—To make a special investigation of the 
physical phenomena accompanying the Estortion and 
rupture of materials. 

an On Re-heating and Re-rolling. 

Commander L. A. Beardslee, U.S.N., Chairman. Chief 
Engineer D. Smith, U.S.N. W. Sooy Smith, O.E. 

nstructions.—To observe and to experiment upon the 
effects of re-heating, re-rolling, or otherwise re-working ; 
of hammering, as compared with rolling, and of annealing 
the metals. 

‘ A ) : oe poet by ae Processes. 

. L. Holley, C.E., irman. Chief Engineer D. Smi' 

U.S.N. W. Sooy Smith, C.E. - 

Instructions.—To investigate the constitution and chea- 
racteristics of steels made by the Bessemer, open hearth, and 
other modern methods. 

: . (9) On Steels for Tools. 

Chief Engineer D. Smith, U.S.N., Chairman. Commander 
L, A. Beardslee, U.S.N. W. Sooy Smith, C.E. 

Instructions.—To determine the constitution and cha- 
an and the special adaptations of steels used for 
The above-named Committees of this Board are appointed 
to conduct the several investigations, and the special re- 
searches assigned them in the interval during which the 
regular work of the Board is delayed by the preparation of 
the necessary testing machinery, and during such periods 
of leisure as may afterward occur. 

These investigations are expected to be made with critical 


Y | and scientific accuracy, and will, therefore, consist in the 


minute analysis of a somewhat limited number of specimens 
and the precise determination of mechanical and physical 
properties, with a view to the detection and enunciation of 
the laws connecting them with the phenomena of resistance 
to flexure, distortion and rupture. 
_ The Board will be prepared to enter upon a more general 
investigation, testing such specimens as may be forwarded 
to the President of the Board, or such as it may be deter- 
mined to purchase in open market, immediately upon the 
completion of the apparatus ordered, at which time circulars 
will be published giving detailed instructions relative to the 
reparation of specimens for test, and stating minutely the 
information which will be demanded previous to their 


acceptance. 
R. H. Taxurston, Secretary of the Board. 





Tue Parents vor Inventions Br11.—From the list of 
the petitions against this Bill, which we published in our last 
number, that from “The Inventors of Glasgow’’ was inad- 
vertently omitted. The subscribers to this petition are both 
influential and numerous. 





Potiurion or Rivers 1n ScoTLanD.—The Scottish Rivers 
Purification and Sani Association have recently pre- 
sented a petition to the House of Lords, in which they su 
gest alterations in the measure, the chief provisions of whi 
we noticed at pages 409 and 432 ante. hile they hail with 
satisfaction comprehensive legislation on the subject, they con- 
sider that some important amendments are necessary to render 
the Bill effective. First, they suggest that local authorities 
in Scotland, in respect to Baw be of such boards, may them- 
rooted be polluters, and they ye consequently not be = 

executive in carrying out the provisions. They 

placing the ti of the Act in the hands of inteoes 

appointed by Government, and for which they would be held 
responsible. They object, secondly, to the distinction drawn 
in the Bill between pollutions of above and under twelve 
ears’ existence, and think that all polluters, present and 
uture, should be placed on exactly the same footing, what- 
ever the cause of such pollution may be, the only protection 
to the polluter being that he has used, and continues to use, 
the best practicable and available means to purity refuse, and 
thus to keep back polluting matter. But ina fourth sug- 
gestion they remark that such attempts should be defined as 
meaning that they should be carried on “ at reasonable cost.” 
They pee that Clause 12 of the Bill should be left out, 
and that the existing laws and practices of Scotland relating 
to the pollution of streams be expressly repealed, and that 
all offenders should be tried by the Government ry yg 
ay por Act should _ the — <= present law in 
all its provisions, penalties, 4 i . suggest 
that facilities should be afforded under the reg for pre- 
sent and future polluters to have access to drains, and 





also land necessary for the construction of purifying works 
upon the terms specified in Clause 6 ; and such purifying being 
for the benefit of the nation, and all interested . the 


amelioration, power should be given to make the cost 
thereof a first charge, as has been sanctioned by Parliament 
in the case of land drainage. ly, they suggest that as 
very large interests may become involved in the execution of 
the Act power of ap from the Sheriffs’ Courts 
Supreme Courts sho be granted for the purpose 
viewing the judgments of the inferior courts. 
uestions we have already mooted, and we 
them more fully when the Bill has been further considered in 





both Houses. 
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HORIZONTAL DRILLING MACHINE FOR BOILER-END FLANGES. 


CONSTRUCTED BY MESSRS. G. AND A. HARVEY, ENGINEERS, GLASGOW. 
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LAWRENCE AND PORTERS CENTRIFUGAL PUMP. 
CONSTRUCTED BY MESSRS. APPLEBY BROTHERS, ENGINEERS, LONDON. 





TN 


WE annex an engraving of an arrangement of centrifugal 
pump now being constructed: by Messrs. Appleby Brothers, 
on the plans of Messrs. Lawrence and Porter, of Parliament- 
street. The chief feature in this pump will be at once 
understood from the engraving. From the latter it will be 
seen that one side of the pump together with the corres- 
ponding part of the suction pipe down to the level of the 
bedplate is cast in one piece, and thus by simply breaking 
this cover joint the whole of the interior of the pump is 
exposed and the fan is left clear for removal. The arrange- 
ment also considerably facilitates the manufacture of the 
pumps by simplifying the character of the castings. 


HORIZONTAL DRILLING MACHINE. 

WE illustrate, above, a neatly arranged horizontal drill- 
ing machine especially designed for forming the holes in the 
flanges of boiler ends and furnace mouth rings. The en- 
graving clearly shows the arrangement of the machine, 
which will be seen to consist of a cast-iron bed, upon which 
is a standard carrying a circular table, whereon the work 
is received. This standard can be moved to and fro upon 
the bed, and the table can be caused to revolye, so that the 














work can be brought up to the drill, and any portion pre- 
sented to it by turning the table. The base of the drill is 
bolted down to the end of the main frame of the machine, 
and the standard carries a saddle which can be raised or 
lowered by a screw and hand wheel. It will be noticed 
motion is imparted to the drill (the spindle of which is 
2} in. in diameter, and has 6 in. travel), from the pulley 
and bevel gearing, to the vertical spindle and similar gearing 
above, while the feed motion of the drill is produced as 
shown. The standard carrying the drill can be rotated 
by means of a worm and worm wheel, and in making the 
holes in furnace door rings, the table is advanced so 
that the drill is placed within the ring, and the standard is 
rotated as just described, so as to bring the drill successively 
to the different points desired. 

The machine illustrated is adapted for drilling the holes 
in the flange of a plate 13 ft. in diameter, and of furnace 
door rings not less than 29 in. in diameter, but it can be 
easily adapted for rings of smaller size. Messrs. G. and A, 
Harvey, of the Albion Works, Glasgow, have constructed a 
large number of these machines, which appear admirably 
adapted to the special purpose for which they are designed. 
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DEPREZ’S EXPANSION GEAR. 

WE give on page 442 engravings of a winding engine 
fitted with an ingenious arrangement of expansion and re- 
versing gear, designed by M. Deprez. The object which 
M. Deprez had in view in designing this gear was to obtain 
the action of a separate adjustable expansion valve while 
using but a single slide valve only, and by the arrangement 
we illustrate he is able to vary the period of admission from 
10 per cent. to 95 per cent. of the stroke, without giving 
to the valve an excessively long travel. The openings and 
closings of the ports also are effected rapidly, a result due 
to the fact that the intermediate shaft upon which the 
eccentrics are keyed receives an irregular motion, its rota- 
tion being accelerated at those points of the revolution when 
the valve is opening and closing the ports. 

The arrangement of the gear is as follows: On the side 
of each connecting rod of the pair of engines is a stud which 
is connected by’a link to an arm on an intermediate shaft 
carrying a pair of eccentrics, one set for fore and the other 
for back gear in the usual way. These eccentrics are con- 
nected to an expansion link of the “stationary” type, 
the radius link from which is connected to the end of a lever 


7} Fig aes 








fixed on shafts extending across to the other engine. There 
are two of these shafts A and B, placed one above and one 
below the centre line, and by means of them the valve gear 
of the right-hand engine works the valve of the left-hand 
engine and vice versd. The slide valves themselves are 
simple valves of the Trick pattern, and hence the reversal 
is much more easily effected than it is with those gears in 
which a separate expansion valve has to be shifted as well 
as the main valve. In fact, with M. Deprez’s gear a single 
lever serves for reversing, varying the expansion, and 
applying the steam brake. 

As an example of the working of this gear we give in 
Table No. I. on the next page the distribution effected 
by the application of the arrangement—which M. Deprez 
designates his elliptic gear—to an engine with 23% in. 
cylinder and 6 ft. 10.86 in. stroke, the valve having: an 
outside lap of 0.827 in., and inside lap of 0.138 in., and a 
lead of 0.854 in. 

For the purposes of comparison we also annex Table 
No. II. giving the distribution effected by an ordinary 
link motion applied under similar circumstaces, 

An examination of these two Tables will show that with 
any given degree of admission up to 50 per cent. of the 
stroke, the ‘elliptic’ gear gives a longer travel to the 
valvethan that given by the ordinary gear, and hence there 
is with the former a larger port opening as well as smaller 
per centages of compression, of pre-exhaust, and of pre- 
admission. On the other hand, with admissions exceeding 
50 per cent, we find the elliptic gear working with a smaller 
travel of valve and giving smaller port openings than the 
ordinary gear, the former being an advantage and the 
latter no disadvantage, as the port openings given by the 
elliptic gear are sufficient for all requirements. Altogether 
the distributions with the longer periods of admission are 
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describe the breechloading i by most 
of the Ye age] Governments, so extensively fabrieated by 
Herr , and to a more limited extent m - Th 

hani PP; : lind yeelf. e 



















































n% in question consists of a conoidal or 
Admission in Percentages of Stroke. round-backed tapering breech block, which in guns of light 
car pt nym f hee sali oy a meals d os 
‘ screw, in 8 0 v ibre by a ification of this 
20 80 40 50 bu 70 80 90 device aided Welter cmos of uick pitch, to facilitate the 
in - i. i. “ in os in rapid ve = and out - = lock. This oe the 
: - . ° : opening and closin of the invention. remaining, 
Travel of valve. | a : “2017 2.811 2.929 3.005 8.807 8.622 4.209 and certainly o—_ apt important part, namely, the 
Maximum opening on 4. 0,708 9.776 0.835 0.917 1.063 1.181 1.520 device for preventing escape of gas when the gun is fired, 
k By cont ae Gent. | per cent. | per cent. | per cent. | per cent. | per : Ps. cent. | consists of a gas ring curved on its external surface and flat 
Compression ove ee ee 5 12.5 10.6 8.0 6.5 4. . on its rear surface, the curvature of the ring being always 
Pre-exhaust o-| 170 12.5 9.7 7.5 6.0 45 8.6 the same as that of a sphere whose diameter is equal or nearly 
Pre-admission ... 25 4 15 1,2 0.9 0.6 0.8 equal to that of the greatest diameter of ing; the near 
— parte: peck compry teh also ; if ipeea 
ex may ' “if deemed 
TABLE No. Il. ere desirable. This gas nog by means of ite construc- 
— ent fro agonal ma he 8 he 
: eee leading cause wo! success. The ring is in 
Admission in Percentages of Stroke. Herly siaped chamber formed in the rear end of 
Saal p bf the breech block, and is supported by an 
d; plate of steel recessed into the face of the 
20°. po 40 50 60 70 80 90 breech b 

— - . - . . Pbelieve that no person will undertake to say that this is 
Me in.” in. in in. in. in. in. not” nti fair description of the breechloading 
Travel ofvalve ... | * 2.488 2657 | 2.894 8.228 3.701 4.528 6.878 istd dequestion, and now we will endeavour to find 

Maximum opening one} 0.664 0.614 0.697 0.815 0.984 1.220 1.634 2.559 outto whom y belongs. 
per cent. | per cent. | per cent. | per cent. | per cent. | per cent. | per cent. | per cent. Herr : com to have ted the round-backed 
Com n ee 88 80 18 13 8 4 ‘Bebruary, 1865, he: fails to mention the 
Pre-exhaust ooo ow} 40 $1 24 19 14 10 6 3 important fact that, accompanied by Mr. G. A. Bubl, of 
Pre-admission «. «.| Il 6.5 4.3 8 2 1.8 0.7 0.5 Carleruhe, I visited his works in Essen in March, 1864, with 
a model of my im system, having the round-backed 
4 Bee of which is similar in shape to 
TABLE No. Ill. shert partially threaded screw for 
“ego be found - all cin 4 

Pa lg . ‘ ; e a coni as chec 

Admission in Percentages of Stroke. located in a chamber in the bore and supported 44 circular 
chien adjustable recoil plate recessed in face of breech block, the 
curved ring having as yet no existence, but was invented by 
10 20 80 40 50 60 70 80 90 95 me in the fall of 1864 while in St. Petersburg. Failing to 
‘ans P the desired interview with Herr Krupp or with his 
in. in. in. in. in. in. in. in. in. in, principal representative in Essen, I showed my model to one 
Travel of valve ... «| 2.480 2.638 2.786 2.854 2.9138 8.024 8.165 8.346 8.780 4.252 | of his engineers, a Mr. Richter, who called on me at my 
Maximum opening «| 0.610 | 0.681 | 0.740 | 0.787 | 0.827 | 0.866 | 0.945 | 1.024 | 1.260 | 1.457 | hotel and stated that he had been -~ to inquire — 
cent. cent. cent.|per cent.|per cent.|per cent.|per cent.|per cent.|per cent.|/per cent. | of my business. If it is reallythe desire of Herr Krupp to 
Compression ee ee 8.0 mi 5 art 6.6 5.6 5.0 4.0 8.0 2.0 . an you the true i oS poy mee gs why does he a 
Pre-exhaust wee « | 12.0 7.5 6.5 4.0 8.5 8.0 2.6 2.0 1.0 to have “patented thw for of breech block in February, 
Pre-admission ... «| 1.0 1.0 0.5 1865, and not.state also thatthe idea was communicated to 
him by me through his man Richter, in March, 1864? This 

















improved by the adoption of the elliptic gear, and in fact the 
ordinary gear, if employed to give admissions above 75 per 
cent. of the stroke, would require much larger valves than 
the elliptic gear, as otherwise the increased travel would 
cause the exhaust port to be opened to steam. In fact, the 
elliptic gear, when giving a 90 per cent. admission, only re- 
quires the same travel as the ordinary gear giving an ad- 
mission of 75 per cent. Of eourse the reduction in the 
travel of the valves effected by M. Deprez’s arrangement 
facilitates the handling of the engine. 

The first of the Tables given above is for a gear so pro- 
portioned that the point in the connecting rod from which 
the motion is taken describes an ellipse having its greater 
axis equal to twice its smaller axis. If, however, the pro- 
portion be modified so that the ratio between the two axes 
becomes 1 : 8 a still more favourable distribution is obtained, 
as in Table No. III., the admission being varied from 10 to 
95 per cent. 

On a future occasion we shall probably have something 
to say respecting the theory of M. Deprez’s “ elliptic” valve 
gear. 





BREECHLOADING GUNS. 


To rus Epiron or Eneinzenine. : 

Seen at eeete see that at last Herr Krupp, pp. his 

tative Mr. Lon has publicly undertaken his 

the of having unfairly appro riated 

= me Saree oe Specs Sem. his is 

what I have most wished for since I have been obliged to 

abandon all hope of receiving from him voluntarily the com- 

pensation oo fey and so long due to me. is is the 

oP ity I sought to — judgment before the bar 

of English public opinion, the huge injustice done to me by 

this renowned cannon fabricant, being indebted to the 
use of my invention for the 

fortune, not deem it to be beneath his digni 


of his fame and 
ty to avail 
himeelf of the 1 epee gee ape him by the iniquitous 
Patent Law of his country, which refuses protection to a 
fi inventor; and being thereby relieved from | 
restrictions, persistently declines to any moral obli- 
at to compensate the inventor, and by whose labours he 
8 profited so enormously. In Germany, where public 
has but little force, 


and where the has 
but little freedom or en , it is quite ible for one 
fortune of Herr 


‘ occupying the position and wielding 

Krupp to perpetrate a monstrous like this, with com- 
parative impunity, for a time at least, But even there | have 
reason to believe it will not be for always. 





judgment, as of all regard for strict truthfulness in his stute- 


ments. In y there is'no doubt about the fact that 
Herr ve is the “ great tof gunmakers, and it is 
generally believed that what ses not already know about 


guns must certainly be not ‘Wearning ; hence to pre- 
sume to entertain a different opinién from his, anil more 
especially to doubt the soundness of his views in any respect, 
is at once pronounced rank heresy and not to be tolerated. 
In England, however, it is fortunately otherwise—here, I 
believe, the question will rest upon its own merits, and the 
mere name of Herr Krupp not be quite sufficient to 
—~ it in his favour. . 
After protesting against the 
alleges that yee face dene to him in 
this subject, Herr Krupp asks you to allow him to “give you 
the true position,” and thereupon follows the most curious 
misstatement of facts I have ever known to be publicly 
made. Whether this misstatement is wilful, or arises from 
a want of knowledge of the subject, I am not now prepared 


to say. 
Herr Krupp correctly states that neither he nor I could 
justly lay any claim to the simple sliding breech block, 
-—s been preceded in its use by Cavalli and others; but 
as I have never made any such claim I fail to see the foree 
of this argument, if it be an argument. A little further on, 
however, Herr Krupp forgets himself, and boldly lays claim 
to this simple sliding wedge by stating that “ Mr. Broadwell 
rwards himself so fully solaneel the superiority of my 
wedge and its direction as movement that he inserted it into 
his patent drawin 1865.” My gun with a vertical 
block was my first effort, and necessarily of a crude and im- 
rfect construction and soon abandoned, because of radical 
improvements which I soon after effected. The only feature 
of any value in this first model of mine was the use of a 
lindrical metallic expandin ig gas check applied in a similarly 
ped chamber formed in face of the breech block. This 
was ee by me in July, 1861; in October of that 
year I showed the drawings at Essen, and in October, 1862, 
the same device was patented by Herr Krupp. 
In changing the movement of the block from the 
vertical to the horizontal, I did not copy Herr Krupp, but 
like himself made use of an old device which had long since 
become public property, and therefore as free to me as to 
him. It is a palpable evidence of weakness and poverty 
of csgument to allege such paltry and unsubstantial claims 
as t 


injustice which he wrongly 
receding articles on 





Herr Krupp harps unnecesarily much upon my old 1861 
patent, with the view I qoonam et im ing his readers 
with the idea that I hold it to be of considerable tm ance at 


this time, while in fact he knows, as well as I do, that it has 
little or nothing whatever to do with the question as it now 
stands, which I believe to be substantially as follows: “ Who 
is the veritable inventor of the breechloading mechanism now 
employed by most of the Continental powers, and universally 
employed in all the so-called Krupp guns?” This is really 


the question at issue, and to which I propose to confine what 
I have to say on the subject, except in so far as I feel called 
upon to criticise some of the marvellous assertions and 
baseless claims contained in Herr Krupp’s communica. 
tion. In order to be able to confine my closel 


y 


is a startling ci ance, and one of so much importance in 
this connexion that I have obtained the sworn testimony of 
those mt at the time to prove the truth of my state- 
ment, in a court of law if necessary. I did not embody this 
form of breech block in my of 1865, simply because I 
had found that by well ro off the rear corners of the 
rectangular wedge the same result was obtained ina simpler 
and less expensive manner. The round-backed wedge is the 
best form for heavy guns, but for field guns it possesses no 
advantages over the round-cornered rectan wedge ; how- 
ever, whatever merits or demerits it may have, the credit of 
its invention belongstome. The fact that I am prepared to 
lg that I showed my model with this cylindro-prismatic 

of breech block to Herr 's efgineer, at Essen, 


early in 1864 is. to t ) impropriety, to use 
i i aed having taken out patents 

for the same ‘in 18 I will assume that my claim to 
be the true | or of this rounded form of breech block is 
now sed, or of being so, with the aid of 
the docw: in my possession ; and will, therefore, pass 
pecan ‘ se of oe invention, viz., me -proof 
i ; and | err appears to at sea ; 
any person well acquainted with the subject will on reading 
this part of his communitation, be forcibly struck with the 
of ignorante displayed therein as to the 

history of arti check construction and their trials ; 
to him, or it wo be more just to say, to his 


oo 
eloquent but badly informed representative, it is all one 
whether the ring be cylindrical, conical, or curved, whether 
Seceste located in the ~ - Honagirg the pone of the 
or in an of the bore, he treats these, to 
ot dltmarees in construction and application 
with sublime indifference, and evidently thinks that he has 
thoroughly exhausted the subject and p his case beyond 


the reach of discussion when he states that “ this 
ring (what ring?) was invented by me at the same time 
that docigutl my breechloader with the sliding breech 
block in 1859, and that the sectional shape of this ring was 


then nearly the same as now.” If this last assertion be 
true then it is also true that the sectional shape of a cube is 
nearly the same as that of a sphere. I fear that the 
mathematical education of Herr Krupp’s advocate has been 


mee. ny wap 
err Krupp goes on to say that “I had already designed 
the recessing of the end of the bore of the gun to receive the 
ring, and thus render unnecessary the withdrawing the ring 
after each discharge, before I was made acquainted with the 
lan, or rather simply modification of position, proposed by 
. Broadwell, to ass the ring, which was identical in shape 
and purpose to mine. . . . Surely the alteration of position, 
without one whit altering the action of the ring, as a gas 
check, cannot constitute a claim such as you advance so per- 
tinaciously to the invention of the expanding ring, and it 
has altogether been a wrong done to me, to call this expand- 
ing ring, the ‘ Broadwell ring,’ for with respect to 
the ring and its pu Thad invented it as a necessity when 
designing breechloader two years previously to Mr. - 
well, submitted it, as I before have stated, to the Ord- 
nance Select Committee at Woolwich early in 1860.” 





few words as possible 


to the legitimate question, I will in as 


To say that he had already the recessing the end 
of the bore, &&., is an ex' convenient method of 
dodging this part of the question, but it is no argument. The 
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effort to depreciate the value of the only improvement which 
he gives me reluctant credit for, viz., the locating the ring in 
a recess in the bore, defeats itself when he admits above that 
this change of position would obviate the necessity. of with- 
drawing the ring after each discharge ; its value is demon- 
strated by the fact that it is adopted not only by Herr Ronee, 
but by every other fabricant of breechloading ordnance. It 
gets to be just a little bit comical, however, when we cume to 
where he proclaims—evidently in earnest too—that it has 
altogether oe a wrong done to him, to call this expanding 
gas check ring the “‘ Broadwell ring.” Yes, Sir, if you had in- 
discreetly called thisa cup, not a ring, cut from sheet metal of 
uniform thickness and stamped into shape, the old and worth- 
less Krupp gas check, long since abandoned, but to which 
the writer continually alludes without apparently being aware 
of its absurdity, if you had called this abortion the “ Broad- 
well ring” you certainly would have done Herr Krupp 
altogether a great wrong, but you would at the same time, 
Sir, have done me a vastly greater wrong, for nothing could 
possibly be more unlike my ring. Happily you were much 
too well informed to do either of us this wrong. 

The detailed history of my breechloading mechanism, and 
specially that of the now famous “ Broadwell riog,” has 
already been published by you, and may be found in all 
modern writings upon artillery in all languages; I do not, 
therefore, feel called upon to go over the ground again now. 

In order to show up the exquisite absurdity of the position 
of injured innocence assumed by Mr. Longsdon for his chief, 
it is only necessary to call attention to the fact that Herr 
Krupp himself has never refused to recognise my claim to 
the ring, while he at the same time persistently refuses to pay 
me forit. In all the Krupp publications descriptive of his 
guns, distributed at the Paris and Vienna Exhibitions and 
elsewhere, the gas check is invariably called the “ Broadwell 
ring.” 

A conclusion I beg you, Mr. Editor, to believe that all 
the claims made in your valuable journal in my behalf as 
being the veritable inveptor of the cylindro-prismatic breech 
block, with its short and partially-threaded screw for operating 
and locking the same, as also of the curved self-aujusting 
gas check in the gun, in combination with its adjustable 
recoil plate in the face of the breech block, are thoroughly 
sound, both in a moral and in a legal point of view, as 1 am 
always prepared to prove. 

I have the honour to be, Sir, very truly yours, 

Carlsruhe, May 24th, 1875. L. W. BRoapwELL. 


THE MANUFACTURE OF IRON. 
To THE Eptror or ENGINEERING. 

Srr,—My letters to you upon the manufacture of iron 
have brought me into communication chiefly with those 
who are most to be benefited by the use of refined iron, i.c., 
the rolling-mill proprietors, most of whom have, however, 
no blast furnaces. They admit the increased value of the metal, 
and say they will purchase it readily when it is for sale; but 
the blast furnace proprietors, who are not as well acquainted 
with the manufacture of wrought iron, doubt whether they 
will, and doubt also whether the silicon and sulphur can be 
removed in the manner and at the cost I mention. 

I have, however, melted in a cupola at my experimental 
works at Middlesbrough over a course of two years, about 
1009 tons of iron, operating upon quantities varying from 
2} tons to 5 tons of iron at atime, and the operation has 
been witnessed by several persons who are engaged in the 
North of England iron trade. I have puddled the greater 
part of this iron at various rolling-mills in order to note 
the exact results obtained with varying quantities of silicon, 
sulphur, and carbon, the particulars of which I have already 
published. 

There are now about fifty lots of iron on my premises with 
the silicon removed, and in order to prove that its removal 
was effected by the quantity of materials named (401b. 
limestone and 40 lb. soda ash), I give the analysis of the 
slag resulting from the process, which was made by Mr. 
Cameron of the Tondu Works for Mr. Brogden, who also 
had some of the iron, and can speak as to its improved 


uality. 
q ear 





ica evo ove Gos “< «» 40.50 
Lime ose ove too ove 20.00 
Protoxide of iron ace - « 5.00 
Alumina ... ses ose ove oe §=68. 
Protoxide of manganese... she oco.,).. Soa. 
Magnesia ... oe oe ove o. 403 
Sulphur ... eve we ove oo. 0.83 
Potash and seda* see oe ee 25.37 

99.90 


The constituents principally requiring notice are the silicon 
which comes from the iron, and the soda and lime resulting 
from the soda ash and limestone used to removeit. The 
atomic weight of silicon being 28.5, and that of oxygen 16.0, 
and silica consisting of SiO,, it will be seen that 40.50 of 
silica in the slag contains 19 of silicon, which, taken in 
pounds, is very nearly 1 percent. ofa ton. In a similar man- 
ner taking the atomie weight of lime (Ca O) at 40+16=56, 
that of soda (Na,O) at 12+ (16x 2)=44, it will be seen that 
20.00 of lime corresponds to 35.7 of carbonate of lime, and 
25.87 of soda corresponds to 44.0 of carbonate of soda (soda 
ash). The magnesia existed, no doubt, in the state of car- 
bonate as an impurity in ‘the limestone—4.03 magnesia 
would equal 8,46 carbonate of magnesia, which, added to the 
35.70 already obtained of carbonate of lime, would show 
44.16 of limestone to be used. This is just 4}bs. more of each 
substance than I have stated to be n , and the excess 
is probably due to the fact that the pig iron, from the re- 
fining of which it resulted, contained somewhat less silicon 
than was calculated upon, and therefore after all there was 
hed eee anne Sp ae der of the soda and lime was 
wasted. 

The amount of iron in the slag is very little, and represents 





* Principally soda arising from the soda used in the 


| & loss of only about 0.20 per cent. upon the metal tréated. 

Blast furnace proprietors in the North of England, burden 
| as arule, for foundry iron which is high in silicon. and have 

forge iron for sale only when it comes by accident, which 

accident generally means a slight increase of sulphur, not a 

decrease in silicon; and such iron is most suitable for pud- 
dling. Now although it is advantageous for the puddler to 

obtain an iron low in silicon, it is not to the interest of the 

pig-maker to produce it, for his 1 or 14 per cent. extra silicon 

sells as iron, and he would obtain no Petter price for forge 
iron with a smaller quantity; but if he were to burden his 

furnace so as to produce an iron containing, say, only 1} per 
cent. silicon, and subsequently remove it all by my process, 
he would have no longer forge iron with a fixed market value 
that buyers would not exceed, but refined metal for which they 
would willingly pay a much higher price especially when fuel 
and fettling were dear. 

It would thus answer the purpose of the pig maker to keep 
down the silicon in order to lessen the cost of refining which 
would then not exceed 4s, 3d. per ton for materials, from 
which he must deduct the saving of coke in the blast furnace 
on account of making forge 4 instead of No.3. The year 
before last refined metal was selling at from 25s. to 30s. per 
ton over pig iron, and is now fetching 15s. And as I have 
shown that rolling-mill proprietors can at this extra price 
make a considerable extra profit a large demand would arise 
for the metal. 

Furnaces that are somewhat out of repair, and have con- 
sequently a trouble in producing all one sort of iron, could 
run all their cast into a receiver, and produce from it a uni- 
forra refined metal, instead of having a great deal of white 
and mottled iron in hand which has rey sold at a reduction. 

There are ironmakers in the North of England wh» tell me 
most positively that I am wrong in my figures, that it is not 
possible to make ten heats per shift, that iron cannot be 
puddled with 16 cwt. of coal, and that the men will not use 
a Dandy to the furnace; that they can now make iron from 
Cleveland pig every bit as good as Low Moor, but they do not 
do so, because they prefer to have it as it is. The last state- 
meut scarcely requires contradiction, but with respect to the 
others, I have Mr. Evans’ permission to make use of informa- 
tion he has given me as to their mode of puddling at the 
et Iron Works, as well as an analysis of the iron 

u . 
Pu Refined metal from No. 2 pig iron Bowling Iron Works: 
Carbon. Silicon. Phosphorus. Sulphur. Manganese. Iron. 

2.97 0.81 to 0.29 0.423 0.038 0.306 96.07 
The number of heats made shift in the Dandy furnace is 
ten. ani the consumption of coal is from 14 ewt. to 16 cwt. 
per ton of puddled iron.” 

The analysis of my refined Cleveland iron with which we 
obtained the same results at the Kirkstall forge was: 
Carbon. Silicon. Phosphorus. Sulphur. Mavganese. Iron. 

3.64 0.095 1.897 0.081 O.1lL 94.561 
So little do the men object to work the Dandy furnaces and 
make ten heats per day, that in those works where there are 
furnaces both with and without a Dandy, promotion to one 
of the former is looked upon as a favour and a reward for 
steady and good behaviour. 

I suggest that two or three houses in the malleable iron 
trade who feel interested in the subject should arrange with 
a blast furnace owner to burden a furnace for No. 4 forge 
iron, and refine by my process, they agreeing to take t 
make of that furnace at 12s. 6d. a ton over the market price 
of the same iron unrefined. A set of 10 puddling furnaces 
could have Dandy ovens affixed for about 5/. apiece, when 
the extra profit to be obtained can be calculated by all. 

1. 2 ewt. of fettling per ton of iron would be used. 
2. 14 cwt. to 16 ewt. of coal burnt instead of 24 cwt. 
8. 24 per cent. of iron bought instead of silicon, which 
would show that increase in the yield of puddled bars. 
4. Increased yield at the mill, which it is well known 
always obtained with refined metal. 
5. 2s. per ton less wages to the men. 
6. Improved quality. 
7. Comfort to managers and men by always having an iron 
of regular quality, whereby disputes about bleeding, &c., 
would be avoided. 
I trust these points will receive the careful consideration 
of rolling-mill proprietors, and remain 

Yours faithfully, 

ARTHUR WARNER. 

21, Leinster-square, Bayswater, London, May, 1875. 


GYROSTATIC CONTROLLING APPARATUS. 
To THE Epitor or ENGINEERING. 
S1z,—I think it is to be regretted that Mr. Bessemer has 
not persevered so far with the gyrostatic appargtus for con- 
trolling the ship saloon as to obtain by actual trials at sea data 
which might contribute towards the solution of the interest- 
ing mechanical problem involved. I am<certain such appa- 
ratus could be made to answer so far as to not merely lessen, 
but prevent angular movements of the saloon (whether that 
would prevent sea-sickness is another matter), but I am 
equally certain that neither Mr. Bessemer’s nor Mr. Gray’s 
arrangement will do it. Mr. Gray was right so farin saying 
that with the trunnions of the gyroscope trame in the position 
propooss by Mr. Bessemer, the rolling of the ship would not 
evoke the true gyrostatic action, and in his specification he 
expatiates in strong terms on the “ violent and destructive 
transverse motion” which the pitching of the ship would 
through the action of the apparatus impart to the saloon. Is 
Mr. Gray, however, quite certain that his own modification 
would be free from undesired action when the ship pitched ? 
His valve f must, he says, have its friction soteal toa 
minimum, and the gyroscope frame is set on knite edges. 
When the ship pitches the only force tending to deviate the 
axis of the flywheel from the vertical will be that acting 
through the knife edges added to that acting through the 
friction of the valve f, and I think it is obvious that that will 
not be enough (whether the flywheel bs rotating or not) to 
make the flywheel keep pace with the ship’s pitching move- 





position relatively to the it controls. The pitching of 
bes = ry: > Lag produce changes of — sets a4 of 
e valve f, and the ic apparatus will in consequence 
make the saloon roll. ‘ 4 iy 
Mr. Gray corrects one part of Mr. Bessemer’s design, 
although in an imperfect manner; but he adopts another 
namely, the mode of making the hydraulic force calied 
into play by the gyroscope act on thesaloon. I consider this 
part of the design quite wrong, and that any attempt to put 
it in — at sea would result in the tatic appara'us 
knocking itself to pieces by the strains that would be geue- 
rated in it in consequence of its proper action being ob- 
—_ ois 
will not now take up s by an unavoidably tedious 
expla-ation and Sarandon’ tet oo mention that Mr. 
Gray’s wheel with its frame would lift off one of its knile- 
edge bearings immediately on the ship rolling—certainly in 
the modification in which the apparatus is set on the ship ; and 
most probably also in that in which it is set on the calewn 
Yours respectfully, 
Glasgow, May 24, 1875. Epmvunp Horr. 


RAILWAY GAUGES. 
_ To THE Epsror op En@ineERine. 

Siz,—Being much interested in the question of railway 
gauges, | was induced after reading the article on this subject 
which —— in your issue of the 14th, to obtain a copy 
of Dr. Pole’s paper, on careful perusal of which I have 
come to the conclusion that it justly merited your criticism, 
severe as it was, 

Dr. Pole is fond of the broad gauge—even of a broader 
gauge than that originated by Brunel. He thinks that 
the present rolling stock, which he does not propose to reduce 
in width, should be placed within the wheels, and as this 
stock has an average outside width of 8 ft. in this coun'ry, 
and of 11.6 in the United States, he would require us to 
adopt gauges of respectively 9 ft. and 12.6 ft. his stock, 
according to his view would run easier, be more freely 
handled, and the present traction resistance would be greatly 
reduced ; indeed he assumes that our grandchildren, mournivg 
the ignorance of their forefathers, will return to his system. 
Surely the idea of the railway to cross the Isthmus of 
Panama, and to transport upon its gauge of 40 ft. vessels 
of the heaviest tonnage from the Atlantic to the Pacific, must 
have originated in the fertile brain of Dr. Pole. 

Your clever article has, I think, effectually disposed of the 
extravagant ideas promulgated in the curious paper read 
by Dr. Pole before the Institution of Mechanical Engineers. 
There is, however, one thing more which in my opivion is 
necessary to add, and this has regard to the running of 
trains with the carriage bodies between the wheels. It might 
be possible to run such trains, but no one could ride at high 
speeds in carriages so constructed, on account of the violent 
concussions resulting from the contact of the wheels with 
rail joints, points, rae. 2 &e. 

Carriages or wagons having their bodies near the axlvs 
wa va A dead = the _ eee it bboy Ae ae 
possible to place any s ween the carriage an 
the wheels, the fe ; Ses the rails would be cumiod 
against the carriage bodies. Even in i raised as 
they now are travellers frequently experience shocks trans- 
ferred to the vehicle from the wheels in the way I have 
explained, but in this case the havea gradual rolling 
movement, which ony Sama the effect of the blow, 
while in Dr. Pole’s plan blow would strike the carriage 
direct. In conclusion, I think we ma: fairly console ourselves 
that the succeeding generation will adopt the narrow in- 
stead of returning to the errors of the broad gauge, and the 
advantages of the former so far from inducing them to “ mourn 
the ignorance of their forefathers” will rather compel them to 
marvel at the te! 7 nar of those who so long opposed 
its introduction by all the means that lay in their power. 

Yours truly, 

Ros«at F. Farexre. 

Palace Chambers, Westminster, May 24th. 


BESSEMER STEEL MAKING IN AMERICA. 
To tae Epiror oy Eneinzgeine. 

S1z,—The enclosed note from the secretary to the Joliet 
Iron and Steel Company, giving a report of the output of the 
Bessemer Works of the company for April, may be interest- 
in, * some of eee ie ; 

e output re one pair of 5-ton converters, 
amounting on the average of the south (equal to 4} weeks) 
to 1238 tons 12 cwt. of ingots per week, is considerably in 
excess 0! the greatest output quoted in the paper referred to. 
The charges are, however, much above 5 tons each; the 
average number of blows per week having been only 214, 
and the weight of ingots from each blow 5 tons 16 cwt., 
equivalent to 6 tons 10 owt., or 6 tons 15 owt. of pig. 

I am, Sir, yours faithfully, 
Wittiam Hackney. 
9, Victoria Chambers, Westminster, May 25, 1875. 
Mr. William Hackney, 
Dear Sir,—i take the liberty of addressing you, and en- 
closing condensed statement of the product of our works for 
April, prompted thereto by perusal of your paper on the 
‘** Manufacture of Steel.” 
We have two 5-ton converters only, and as a product of 
these, we think that which we exhibit for April is equal to 
any ever made by “; mill with ae —_— vessel capacity. 
ery r , 
(Signed) H. E. Biextow Secretary, 
Joliet Iron and Steel Company. 
94, Washington-street, Chicago, May 7, 1876. 


Joliet Iron and mar Petts Monthly Report for 














process. 





ment, or, in other words, for the valve f to keep in same 





Bessemer t. Two five-ton converters. 
sea ¥ hy sa oe es eee eee ieee 
‘ons of steel ingots iv ask TSH8s 
(Signed) H. L. Surru, 
General Superintendent. 
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GOODS LOCOMOTIVE FOR THE RUSSIAN 5-Fr. GAUGE. 


CONSTRUCTED BY HERR A. BORSIG, ENGINEER, BERLIN. 


BORSIG’S GOODS LOCOMOTIVES. 

WE publish this week a two-page engraving, to- 
gether with other views on the present and oppo- 
site pages, of a goods locomotive, designed and built 
for the Russian 5 ft. gauge, by the well-known firm 
of Herr A. Borsig, of Berlin. We may state to begin 
with, that any remarks either adverse or otherwise, 
to which the subject of our sketch may be treated in 
the course of this description, have been supplied 
from actual experience in the working (during more 
than three years) of this particular type of engine, 
of which there are a large number now at wok as 
more than one Russian railway. 

A reference to the side elevation on page 446, 
will at once show the leading features of the 
engine, which may be described as a wood-burning 
locomotive, constructed for hauling heavy loads, at 
moderate speeds, over a somewhat difficult track. 

Goods trains in Russia usually run at about 
fifteen miles per hour, and (when fully loaded) ge- 
nerally consist of 30 box or covered wagons, giving 
in the aggregate a total train weight of about 
480 tons. The gradients as a rule do not exceed 
1 in 125, and the stations are from 20 to 25 versts 
a) (a verst is equal to two-thirds of an English 
mile), 

It is with such trains, and under such conditions, 
the engine we have under notice has been accus- 
tomed to work; burning on the average, in the per- 
formance of such duty, during the summer months 
3, and during the winter season 3} cubic feet of 
dry fir or birch wood per verst, or say 4} to 54 cubic 





most engines design 








feet per mile, The weight of the engine in work- 
ing order is 38 tons, and it is carried upon three 

airs of coupled wheels 48.14in. in diameter, and 
has outside cylinders 19 in. in diameter, and 





24 in. stroke. The tractive force exerted will 
2 

thus be “xm = 179.97 Ib., or say 1801b. for 

each pound of effective pressure uare inch 


upon the pistons. Supposing the boiler to be worked 
at the maximum pressure, viz., 8 atmospheres, or 
127 lb. per square inch, we may take the average 
initial cylinder pressure to be, say, 105 Ib. per square 
inch ; and allowing the steam to be cut off at one- 
half of the stroke we get an average effective pressure 
upon the pistons of 86.5 lb. per square inch, which 
will enable the engine to exert a tractive power of 
86.5 x 186=15,5701b. These are fully borne 
out in practice (underthe conditions we have named), 
and we may add the adhesive weight is found to be 
sufficient to prevent slipping under all ordinary 
conditions of the rails. 

Before proceeding to a detailed description of the 
engine, and while considering the side elevation, 
we may take the opportunity of passing a few 
remarks upon the general design as seen from 
this point of view. The somewhat high position 
of the centre line of boiler above the rails, viz., 
6 ft. 4.56in. notwithstanding the small size of 
wheels, is noticeable. This is a characteristic of 
ed for Russia by Borsig, and 
is to be accounted for here by the large diameter of 
the boiler and the disposition of the springs. Then 


the | cattle upon the track is of 


the short wheel base of 10 ft. 5.9in., though con- 
venient for passing round curves, suggests even at 
moderate speeds a dangerous propensity to pitch. 
This pitching, however, though it exists, is very 
much less than might be supposed, and is not 
dangerous within a speed of twenty-two miles per 
hour. The spring balances attached to the safety 
valve levers are of a pattern much used by Borsig, 
and perc! — eae a ag Though 
very g' eory they give an ng but satis- 
factory results in practice; as rr ve to the number 
of mye and pins they are very liable to stick. 

e delivery pipe, it will be observed, carries the 
feed water well forward to the front end of the 
boiler, butsomewhat too near to the front tube-plate. 
The point at which water should be fed into the 
boiler is evidently still a matter upon which locomo- 
tive engineers hold various and conflicting opinions. 
Otherwise we should not see, as we often do, the 
feed water injected into the boiler so mear to the 
back tube sheet as to cause a frequent leakage of 
tubes. The arrangement of the injector is shown 
by the half-end elevation and half cross section 
on the present page. Placed in an horizontal 
position the injectors are each dovetuiled to a suit- 
able bracket attached to the side of the firebox, has 
the steam admitted from above, and the water from 
below, and is altogether well situated for being 
conveniently worked by the engine-driver. In its 
construction this injector calls for no special de- 
scription, unless we direct attention to the addition 
of a cylindrical cast-iron reservoir, bolted to the 
foot-plate, and connected to the overflow pipe. 
The object of this reservoir is to diminish the loss 
of water caused by the overflow in starting the 
injector. At its top is fixed a cock with a hollow 
plug. To this cock the overflow pipe from the in- 
jector is attached, and the waste water, by being 
carried through it and down another tube (at- 
tached to the underside of cock) is delivered at the 
bottom of the chamber. Parallel with this last- 
mentioned tube, and also within the reservoir, is 
another of the same size, in direct communication 
with the outlet pipe, and reaching in its turn to 
within a short distance of the upper inner surface of 
the reservoir. It is thus necessary to fill the reser- 
voir before any overflow can take place. The 
moment the overflow ceases, and the injector has 
properly got to work, it begins to draw up the con- 
tents of the reservoir, an operation which it per- 
forms effectually. The idea isa good one, and might 
be improved upon by increasing the size of the reser- 
voir where — permits. 

Good facilities for washing out the boiler are 
given by the provision, in addition to the ordinary 
mud-plugs, of four washing-out holes at each side of 
the firebox casing above the level of the firebox 
crown, these holes being closed, not with screw 
plugs, but with an improved modification of the 
old oval-shaped mud-door, A small door will be 
observed in the side of the smoke-box. This 
communicates with the sand-box, which is placed 
within the smoke-box, a dry place, and a good 
position for it. Each sand-box is supplied with a 
sliding valve for regulating the supply of sand to 
the rails, These valves can be worked from the foot- 
plate by the driver. Immediately behind the life- 

will be seen a small vertical cylinder, carried 
upon the end of a short pair of levers, that are keyed 
toa round iron bar, which connects the two life- 
guards transversely. The round bar turns in the 
bearings or holes formed for it in the life-guards. The 
object of the cylinders is to carry snow brooms, and 
their attachment to the round bar just mentioned, 
enables them to be lowered down on to the rails or 
lifted up clear of the latter. Further, the bar is sup- 
plied near the middle of its length with a spherical 
weight for pressing the brooms on to the rails. 
means of a chain the brooms can be worked from 
the front footboard. Practically, the whole arrange- 
ment is not worth the money spent upon it, and a 
much simpler one,, which gives a larger broom, and 
isfree from all mechanism, has been found to answer 
much better. However, the ition of the life- 
guards (which are thrown well forward), and the 
additional strength given to them by the transverse 
tie, has proved of good service (in the absence of 
a cow-catcher) in keeping from under the wheels 
cettle which have been knocked over. In some parts 
of Russia, during the io. the straying of 
ily occurrence, but we 
have hitherto heard of no fatal accidents, either to 
passenger or goods trains, from this cause. There 
remains scarcely anything further to notice upon the 





engine, as seen from the side elevation, unless it 
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bein the cab, which we may remark is somewhat 
confined for room, but neatly made of iron plates 
stiffened with angle iron t out. 

Cotesia ies ccn pena 
care our Eng en, in designing 
their locomotives to study the comfort of the driver. 
In the engine before us we think this is fully ex- 


emplified. Referring for instance to the -end 
elevation on page 447, and beginning with the re- 
tor, we find the handle or lever fixed to a spindle 


et bolted to the firebox and connected wi 
the regulator rod above by a fork-ended link seen 
in the side elevation. This has been done to place 
the regulator handle within convenient reach of 
the driver. The reversing lever, as seen when in 
mid-gear, stands about level with the front sheet of 
firebox casing, and can be worked by the driver in 
conjunction with the regulator, without his having 
to change his position. * Some engines are so con- 
structed as to have the reversing lever so far for- 
ward, or vice versd, a8 to make this impossible. The 
tooth of the reversing lever catch, as seen, is single, 
and as it has insufficient bearing, it, and the notches 
in the catch plate, soon become worn. Here, we 
por remark that Herr Borsig seems to make very 
little allowance for the extra metal required to in- 
crease the area and thus diminish the wear of fric- 
tional surfaces, but confines himself to putting in 
barely more than sufficient metal to give the required 
strength. To this fact we shall again allude in the 
course of our deseriptign. C is the lever, which acts 
at arespectable distance by means of its intermediate 
mechauvism upon the plug valve D.. This cock, it 
will be observed, forms part of a vertical brass 
steam column fixed to the top plate of the firebox 
casing, and carried upwards until it stands a little 
above the cab roof, where it is surmounted by the 
whistle E, This somewhat complicated arrange- 
ment has been designed, we conceive, with a view 
to obtain for the whistle a good position, so that it 
might be heard to the best advan The-whistle 
in rae rs however, is but a 8 one to begin 
with, and has not, we think, been improved by being 
made to overtop the general run of its fellows, for 
the reason that we have known several cases in 
which the continued vibration of such whistle 
eolumns has led to their eventually snapping off 
short at their janction with the boiler. F, /, /, are 
the water-gauge cocks arranged to eject the water 
and steam into one tube, and thence into the waste 
ipe; G H works the pet cock, and I the variable 
last. This last handle pulls to and fro. The in- 
jector we have already referred to; the handles J 
and K regulate, the first the supply of water from 
the tender, and. the second the various drain cocks 
attached to the injector, ’ 

The movement of L, which is easily effected by 
the driver's foot, works the cylinder cocks, and. M 
controls the two halves of the sliding cast-iron fire- 
hole door, which is of the Midland pattern and a 
good. substantial one in its:way. On the left side 
of the engine, in a position corresponding to that 
of H, is again the pet-cock handle, and also ing 
through the handrail a rod for working the blower 
or steam jet in the chimney, The front and back 
damper bandles are at the fireman's feet, and the 
lever for working both sand-box valves is in a similar 
position on the left side of tbe firebox to that of L 
already referred to. The gauge glass is a little to 
the left of the regulator, ‘The lubricators for cylin- 
ders and slide valves have no arrangements for bein 
worked from the driver's foot-plate, and we thin 
the adoption in their stead of some = self-acting 
lubricator would have been preferable. 

The boiler is of the flush-topped pattern and has 
a total length of 22 ft. 5.68in., this length being 
made up of 2 ft. 7.92 in., which is the length of the 
smoke box, 13 ft. 11.38 in, that of the barrel, and 
5 ft, 10.28 in., the length of the firebox casing. 
The barrel is made up of three iron plates (of 
Borsig’s own manufacture we believe) 0.6 in, 
thick, lap jointed and double rivettec in all their 
seams. Its largest internal diameter is 4 ft, 6.58 in. 
‘The first of the three plates, just referred to, is 
pierced with an oval opening over which is placed 
the steam dome. Reference to the longitudinal 
section shows the opening to be much smaller 
than the internal diameter of the dome, the dimen- 
sions of the first being 18} in. x 15, in. whilst the 
latter is 2 ft. 1.27 in. in diameter, Further, it will 
be observed that the hole in the barrel plate has a 
stiffening ring rivetted to its . The dome, 
including its seat, has an in height of 3 ft. 


6.48 in,, and an internal diameter, as before stated, 
of 2ft.1.27in. The dome consists of three parts, 
viz., the crown, cylindrical part, and angle iron 


ith |iron ring as that affixed to the dome itself. 





ring. The first of these is forged from one plate 
0.64 in. thick, and single rivetted to the second, 
which is 0.38 in. thick, and double rivetted in its 
vertical seam, The last or angle iron ring forms 
the flange, and is secured to the cylindrical 
part by a single row of rivets. Itis 2}in. broad, 
3} in. deep, and ly,;in. thick. The dome seat is 
forged from one 0.64 in. plate and flanged to fit the 
boiler barrel to which it is double rivetted, To its 
upper edge is attached the same description of an > 
The 
two are truly turned, bolted together with }-in. 
bolts of 2 in. pitch, and made steam tight by means 
of a copper joint ring yy in. thick, which is let into 
suitable grooves turned in the flanges of both the 
dome and dome seat. This is a good arrangement, 
and when care is taken to prevent the wire ring being 
damaged the joint is sure to be tight. We must 
here give the designers of the engine under notice 
credit for being in advance of many of their con- 
temporaries in the matter of thick dome flanges. 
Those only who have had practical acquaintance 
with leaky domes, can fully appreciate the advan- 
tages of thick substantial flanges which no amount 
of screwing up can warp. 

The barrel is secured to the front tube sheet 
by an external 2 ty ring 4 in. x4} in. x 
fin. double rivetted to the barrel and tube sheet 
also. In the absence of longitudinal bolts the front 
tube plate is strongly stayed by four plate gussets, 
as seen in the longitudinal and transverse sections. 
To the firebox shell the barrel is attached in the 
usual way with this type of boiler. The back plate 
of firebox shell is brought up and flanged to grasp 
the lower half of barrel while the upper half of the 
latter is overlapped by the crown sheet of firebox 
shell, The firebox shell is made from 0.6 in. plates 
throughout, and is double rivetted in all its seams, 
The upper or crown sheet is carried down below the 
centre line of boiler on either side and overlaps the 
side sheets. The front sheet is in one piece and 
flanged to underlap the crown and side sheets. It 
is strongly stayed above the top of inner firebox by 
means of four gusset plate stays. A manhole, 
strengthened by a forged flanged ring, is provided 
at the top of the firebox casing. 

The firebox plates are of copper and double 
rivetted. The side and crown sheet - one piece) is 
0.51 in. thick, and the front sheet, which is flanged 
0.57 in. thick. Twelve wrought-iron solid crown bars 
of the form shown in the transverse section support 
the crown sheet. Each alternate bar is connected 
to the firebox shell by two pairs of sling stays. 
These crown stays, which are fixed transversely, 
are 4.37 in. from centre to centre, 7.2in.-deep at 
the middle of their length, ana 1.03 in. thick be- 
tween the bolt holes. They are each secured to 
the firebox by ten 1.03 in. bolts, As these bolts 
have their heads uppermost, should the crown bars 
require to be removed, it would be a difficult matter 
to get them out. No fusible plugs are supplied to the 
firebox roof. The sides of the firebox are supported 
by copper stay bolts 4 in. between centres, 1.03 in. 
in diameter at their screwed ends, and jin. in 
diameter at their centres. For the purpose of 
detecting broken stays each one is pierced from 
the outside, and almost through with a small 
hole. The back tube sheet is of copper 1.03 in. 
thick, but reduced to 0.57 in. thick below the lower 
row of tubes. Between these tubes and the first 
row of stay bolts it is strengthened by seven gussets, 
which are attached to the barrel as seen in the 
longitudinal section. 

The boiler contains 174 brass tubes, 14 ft. 3.47 in. 
long between tube plates, and 2 in. in external 
diameter. They are rolled to No. 14 W.G., and 
Sin, from the back tube plate have soldered to 
them copper ends ,4, in. thick. These copper ends 
are made to fill the holes in tube plates by the 
tube expander, They are then caulked and made 
a tight and good job without ferrules. At the 
smokebox end, however, cast-iron ferrules are 
used, .The tubes are arranged in vertical rows 
2.83 in. apart from centre to centre when measured 
vertically, and 2.64 in. when taken diagonally. The 
firebars are of cast iron 0.5lin. thick with 0.45 in. 
spaces, and are arranged in two lengths horizontally. 
The ash pan is fitted with a front and back damper. 

The regulator is of the gridiron type, but fitted 
with a small auxiliary valve which opens first. As, 
however, the movement of this valve is derived 
(through the intervention of a bell crank) from the 
rod which works the larger valve, the combined 
pressure upon these two valves has to be dealt with 
in the first movements of the smaller one. As might 
be naturally expected this class of regulator gives 





frequent trouble on account of its many working 
parts, and generally works very vom & The barrel 
and firebox shell are but imperfectly lagged, having 
only two (in some parts but one) thicknesses of felt 
encased in strips of veneer. The cleading plates are 
supported by iron bands and strips 2 in. x } in, 
attached to the barrel and firebox shell. 
(To be continued.) 





Tue Rotary Enotne Triats aT THE AMERICAN InsrTrI- 
TUTE Fatr.—We notice that a diploma has been awarded 
to Mr. Joshua Rose, for his skill and expertness in exbibit- 
ing the Myers rotary engine at the above trials. This is 
we believe the first award of the kind ever made. 





‘Wittan’s Turex-Cyitinper Enxetnz.—In referring to 
this engine in our last week’s issue, we erroneously stated 
that the engine now at work upon the launch belonging 
to Sir Gilbert East, was made by Messrs. Hunter and English. 
The engine in question was ms A by Messrs, Tangye Brothers, 
of Birmingham. 





SantTary IMPROVEMENTS In St. PETERSBURG.—A con- 
tract was signed by the Emperor of Russia on the 3rd inst. 
for carrying out improvements in the sewage system of St. 
Petersburg, which has a population of 600,000 people. The 

posed work includes Captain Liernur’s triple system of 
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Tas Parest Brit.— On the motion for the second readin 
of this Bill, Mr. Dillwyn will move that it be read a sonal 
time that day six months. Mr. Samuelson has on the paper 
the following notices of amendments to be moved when the 
Bill goes into committee: In Clause 11, page 4, leave out 
sub-sections (a), (¢), and (f), being the instructions to the 
examiners to examine an application as to utility, and as to 
whether p= Le arg is merely a —— f known ma- 
chinery, substances, or processes. second paragraph 
of Clause 13, which regulates the proceeding of the oo” 
officer on the consideration of applications, it is proposed to 
modify thus: “The law officer shall consider the same 
and may, if he thinks fit, consult the examiner, referee, or 
referees, or any of them, and may, if he thinks fit, hear the 
appiicant and any opponent, and such hearing shall be 
public.” Mr. Samuelson further proposes to omit all after 
the word “not” in line 34 of the same clause to the end of 
the ph. This will have the effect of relieving the 
law officer of his obligation to report to the commissioners 
whether the patent should be for seven years or fourteen 
years. Clause 28, which empowers the Lord Chan- 
cellor to grant prolongation seven years’ patents, it 
1 proposed to omit. Clause 34 Mr. Samuelson moves 
that the Lord Chancellor shall be substituted for the Treasury 
as the authority to settle the terms of the royalty to be 
paid by the Crown, in case the department using the in- 
vention and the patentee should be unable to agree. The 
— Hon. W. E. Forster has also given notice that he 
will move in committee amendments in opposition: 1. To 
the appointment of unpaid commissioners; 2. To the re- 
duction of the term of patents to seven years; 3. To the 
abolition of the present provisional specification ; and 4. To 
the reference to examiners of the-applications for patents 
for consideration on the grounds of their utility or im- 
portance. 


made de lent upon the good 
to 15,000 persons, where it is to 








Tae Pustio Hearts Bri1u.—The general provisions of 
this Bill have been already noticed by us at page 277 ante. 
On Tuesday last it came before a committee of the House of 
Commons. Colonel Barthelot called attention to the ap- 
pointment of medical officers and the extent of districts. He 
was in favour of having eminent medical men in charge of 
large districta, but objected to a central London Board over- 
ruling local medical officers. Dr. Lyon Playfair objected 
generally to the Bill on the ground that it was wholly 
wadequate for the amendment of existing sanitary laws. 
He complained also of the provisions in regard to water 
supply in rural districts, and suggested that the present head 
medical staff of the Local Government should be 
called on to give assistance to local boards in difficult o: 
unportant cases. Mr. Newdegate stated that in Warwick- 
_— much Sieh want of water a domestic supply was 

ue to the highly praised system of “thorough drainage.” 
Mr. Sclater-Booth in reply to, the above and other nl 
said that the Government had no intention to establish any 
system of medical inspection emanating from London beyond 
that which already existed. He was not prepared to make 
the appo:ntment of district medical officers. compulsory. In 
regard to making better provision for water supply in rural 
and mining districts, much had yet to be done. The whole 
matter would be carefully considered by Government, and, 
if necessary, a Royal Commission would be appointed to 
inquire into the question of water supply. He declined to 


adopt the suggestions that had been made in to the 
prevention, &c., of infectious diseases, leaving duty to 
the Local ment Board as now constituted. If the Bill 


were passed it would be the duty of the Government here- 
after to make its provisions more e tas Ball bal legislation. 


Mr. Stansfeld ly supported the believing that it 
would best to improve sani matters, and was glad 
that the Government had ado his plan of choosing 


Boards of Guardians as an executive in carrying out the 
general provisions of the measure. After di ion ot 
many clauses, and the suggestion of several amendments, 
198 clauses passed through committee, or about one-half of 
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CONTINUOUS BRAKES. 

THERE is, we are glad to say, at last a prospect 
of the Bong generally, and railway companies in 
particular, being fully informed as to what can and 
cannot be accomplished by the employment of good 
arrangements of continuous brakes. It is true that 
there have already been numerous trials of con- 
tinuous brakes on , the various lines in this 
country ; and those who have really given their 
attention to the matter should by this time be fairly 
acquainted with the capabilities of the different 
systems ; but the majority of these trials have not 
been competitive, and—without any sufficientreason 
—those carrying them out have, in some quarters, 
been accused of being influenced by a spirit of 
partisanship. It is for this reason, rather than for 
any new facts which they are likely to elicit, that 
we attach considerable importance to the trials 
which are to be carried out the week after next 


formation to the Royal Commission now inquiring 
into railway accidents and the means for their pre- 
vention, he experiments in question will also 
possess additional interest from the fact that they 
will be carried out under circumstances which will 
enable the results to be observed with far greater 
exactness than is possible in most cases where such 
trials are carried out. 

The experiments to which we have referred are 
to be made on the 9th and 10th of June next (while 
if necessary the two following days are also to be 
devoted to them), and they are to be carried out 
under the direction of Mr, Edward Woods, acting 
for the Railway Accidents Commission, and Colonel 
Inglis, R.E., representing the Board of Trade. 'The 
trials are to be carried out on the Nottingham and 
Lincoln branch of the Midland Railway, between 
Newark and Thurgaton, and a length of this line 
has been staked out with distance posts, and the 
levels carefully taken. ‘The experiments will be 
carried out at speeds varying from 20 to 60 miles 
per hour, and of course every provision will be 
made for accurately determining the speeds and 
the distances run and time occupied in making the 
stops. 

The experimental trains are each to consist of an 
engine, thirteen carriages, and two brake vans, the 
carriages and vans being loaded with dead weight to 
represent the passengers and luggage usually 
carried, and the weights of the various engines an 
vehicles will all be ascertained at Derby before their 
being sent to the ground selected for the experiments. 
As for the types to be tried, it appears as far as 
matters have been already settled, that the London 
and North-Western Railway will send a train fitted 
with Clark and Webb’s brake; the Great Northern 
Railway, a train fitted with Smith’s vacuum brake ; 
the Midland Company, a train fitted with the West- 
inghouse brake ; the London, Brighton, and South 
Coast Railway, a train with the Westinghouse 
vacuum brake, and the Caledonian Railway, a train 
with Steel’s air brake; while it is expected that 
Barker’s hydraulic brake, Clarke’s hydraulic brake, 
and Clarke’s chain brake, as used on the North 
London Railway, will also be represented. 

From what we have said it will be seen that there 
will be every facility for a most exhaustive and 
trustworthy series of trials, and it is sincerely to be 
hoped that nothing may occur to diminish in any 
way the value of the results obtained, At present 
there has only been issued what may be regarded 
as a preliminary programme, and as this programme 
will no doubt be modified in many of its details 
before the time of the trials, it would be out of 
lace for us to in any way comment upon it here. 

e may, however, take this opportunity of stating 
our opinion as to the facts which ought to be 
elicited by such trials as those which are about to be 
carried out. 

The excellence or otherwise of any arrangement 
of continuous brake may be judged, first, by its 
power of promptly arresting a train, and so prevent- 
ing an accident ; second, by its handiness or adapta- 
bility to traffic requirements; and, third, by the 
economy of its working and maintenance, As far 
as the Railway Accidents Commission is concerned, 
the first of these qualifications is all important, and 
it is possible, therefore, that in the ensuing experi- 
ments attentioa may be directed to this point alone. 
Inasmuch, however, as the other qualifications are 
of vast importance to railway companies, it is very 
desirable that some experiments should be made 
bearing upon the second head, while, as regards the 
third, a very good opinion can be formed by the 
careful inspection of the brakes themselves and of 
their action, and on this point we shall therefore 
say nothing further, 
In determining the relative value of the various 
brakes as regards the first qualification, it should, 
we think, be borne in ail that there are four 
carom conditions under which a continuous 
rake may require to be Sromptly brought into 
action. ‘Thus: a source of danger requiring an 
immediate stoppage may be discovered (1) by the 
driver; (2) by a guard; or (3) by a passenger; 
while (4) a portion of the train may break away. 
Now it appears to us that in testing the compe- 
titive es, they should be tried with special 
reference to these conditions, or, in other words, 
each train should be stopped, first, on a signal 
being given to the driver b a person on the foot- 
plate; second, on a signal being given to the rear 
guard by @ person in his van ; and third, by a signal 





under the auspices of the Railway Companies 
Association, and for the purpose of affording in- 


given by a passenger to both guard and driver; 
while, fourth, a portion of the train should be left 





d | should be considered as a whole, 


behind by using a slip coupling between carriages 
having brake connexions, Tn each case both guards 
and driver should be allowed to use all the means at 
their disposal to make a prompt stop as soon as they 
became aware of the signal having been given. 

It may perhaps be urged road the above pro- 
posal that in some instances the promptness oft the 
stops made would depend not only upon the brake 
used, but also upon the efficiency of the signalling 
arrangements ; but this, although quite true, in no 
way affects the real point at issue, If a brake is 
good, but has under certain conditions to depend 
upon defective signalling arrangements for its 
efficiency, then the arrangements as a whole are 
defective, and their value should be estimated ac- 
cordingly. Thus, for instance, if one brake can be 
applied by the driver only, and another by either 
the guards or driver, then in the event of a source 
of danger being discovered by the rear guard, the 
latter brake has an immense superiority, for with 
the former arrangement it would be necessary for 
the guard to first call the attention of the driver 
by signal, and thus inform him that the brakes 
should be applied. 

When an alarm is given by a passenger the effi- 
ciency of the signalling arrangements evidently 
plays a most important part, and it is most desirable 
therefore that in each of the experimental trains 
the systems of brakes and of intercommunication 
As regards the 
fourth condition under which the prompt applica- 
tion of the brakes may be essential, viz., when a 
portion of a train breaks away, little need be said, as 
the importance of the automatic application of the 
brake to each portion of the broken train is now 
generally conceded , while we may add that it has 
long been insisted upon by the Board of Trade. 
It may be remarked also, that the breaking awa 
of a train may occur at such a time and under suc 
conditions, that the danger may be unknown to 
those in charge of the train, and it is, therefore, 
especially important that the action of the brake 
under such circumstances should be perfectly 
automatic. This being so the action of the various 
brakes under such circumstances will no doubt be 
thoroughly ascertained during the ensuing trials, 

By carrying out a series of trials of the various 
brakes at different speeds, and applied under the 
four conditions above enumerated, data would be 
obtained which would, we consider, enable all in- 
terested in the subject to at once arrive at a just idea 
of the relative value of the competitive systems as 
regards the first qualification, namely, that of 
promptly arresting the train in cases of danger, 
while if any one of these conditions be omitted the 
value of the results will be greatly impaired. For 
the information of the Royal Commission the trains 
will, we understand, also be stopped by using the 
ordinary hand brakes only, and experiments of this 
kind will be useful as affording accurate compara- 
tive data, : 

As regards the second qualification which it is . 
desirable that a continuous brake should possess, 
namely, that of accommodating itself to the require- 
ments of the traffic, we need speak but briefly. It 
is, however, very desirable that in carrying out the 
competitive trials, the brakes should be tested as re- 
gards their smoothness of action, the promptness or 
otherwise with which they can be taken off and 
reapplied (an important qualification with some 
classes of traffic), and lastly—but by no means least 
—as regards the facilities they afford for the break- 
ing up and remaking up of a train, and for the in- 
troduction into the latter of a vehicle not fitted 
with the brake apparatus, 

Altogether, as we have said, we regard the en- 
suing trials as of great importance, and we have 
no doubt that they will do much towards insuring 
the general adoption of continuous brakes in our 
railway system. This being so, it is especially desir- 
able that the data they will afford should be com- 
plete, and of such a nature as to be readily under- 
stood and appreciated by all concerned, and it is 
with a view of contributing towards this result that 
we have dealt with the matter on the present occa- 
sion, 


THE METROPOLITAN GAS COMPANIES 
BILL. 








AFTER many delays and adjournments the Gas 
battle of the Metropolis has commenced in the 
House of Commons. On Thursday, May 13, Sir 
J. Hogg, on the part of the City Corporation, and 
the Metropolitan Board of Works, moved the second 





reading of the Gas Companies Regulation Bill. 
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Premising that the subject was a very ‘serious 
one,” whether in re to the companies or the 
consumers, he stated that if the Bill were read a 
second time he should agree to its being referred to 
a select committee. In most large towns of the 
kingdom, with the exception of the metropolis, the 
supply of gas was in } 

ogous authorities. The general feeling in the 
metropolis was that the gas question stood under 
the threefold aspect ells light-power, and 
price. After much consultation between the City 
authorities and the Board, the determination was 
arrived at that the gas question should be dealt 
with in a comprehensive and conciliatory spirit, 
having in view the interest of all parties. As we 
have already stated, the Board has presented three 
Bills, one for the purchase of the existing com- 
panies, another for the provision of a eupply of 
gas independent of them, and thirdly the Bill now 
under discussion (see ante s 210 and 345-6). 
Referring to Lord Cardwell’s committee, Sir 
Hogg argued that the consumer had a _ to a 
more complete control over the supply, quality, and 
price of gas than at present existed, and conse- 
quently the Corporation and the Board of Works 
had felt it imperative on them to bring in a Bill for 
the regulation of the entire question, which was the 
only one before the House, as the other two had 
been abandoned. So long ago as 1847 the principle 
was laid down that the consumer ought to have an 
interest in the surplus profits, such being devoted 
to the reduction of the price of The London 


Gas Act of 1868 also involved this point, including | 


also the provision that the companies affected by 
that Act should exercise ‘‘due care and manage- 
ment,” a phrase to which we have alluded ad 
nauseam in many of our previous articles. It ap- 

ars that the sixth clause of the Bill is that which 
had been most objected to by the companies, as it 
casts a kind of onus on the shareholders, in regard 
to the management of the works of each company 
with respect to the production of profit in the work- 
ing. Reference is here made to the sliding scale 
system, by which it is proposed in the new Bill to 
lessen the dividend pro raéd if the price of 16-candle 
ordinary gas be raised at any time beyond 3s, 9d. 
er 1000ft. Any difficulty on this point, however, 
sir J. Hogg stated, might be arranged in committee. 
The object of the City and Board was to get pure 
16-candle gas at 3s. 9d. per 1000ft., and that was 
one of the leading features of the Bill, Three 
referees were to be appointed—one by the Gas 
Companies, one by the City and Metropolitan 
Board conjointly, and the third by the Board of 
Trade—so as to obtain a fair judgment of the whole 
question, at all times, in the interest of both com- 
panies and the consumers. 

After remarks from several members, including 
Sir Charles Adderley, who admitted that the ques- 
tion as affecting the gas —— was a most im- 
portant one, Mr, Young, on the of those com- 
panies, moved the rejection of the Bill on the 
ground that it involved the violation of a bargain 
which had been made between Parliament and the 
| oda, ies, through which many persons had 

me shareholders, and had invested their money 
in what they considered capital with a guaranteed 
dividend of ten per cent. After observations from 
several members, the Chancellor of the Exchequer 
stated that he thought the House should agree to 
the second reading. He was much opposed to the 
clause which limited the price of gas in the metro- 
polis, but did not wish for the rejection of the Bill, 
which, in his opinion, contained many useful pro- 
visions for the regulation of the metropolitan gas 
supply. He added, however, that if this clause 
were retained after consideration by the select com- 
mittee, the Government would resist the further 
progress of the Bill. Eventually the second reading 
was carried by 132 against 57, or a majority of 75, 
and, on the motion of Sir C. Addeley, was referred 
to a select committee. 

Considering the present state of business in the 
House of Commons, we are almost inclined to ex- 
pect that little, if anything, will be done in regard 
to the metropolitan gas question during the present 
session. We may presume that, for all practical 
purposes, the Artisans’ Dwellings Bill is now dis- 
— of. The Public Health and Pollution of 

ivers Bills will, however, occupy much time in 
both Houses, and probably issue, if they both pass, 
in a very mutilated and imperfect form. Altogether 


the prospects of the session in regard to gas, water, 
and sanitary matters are by no means hopeful. We 
are much inclined to recommend corporations, local 


e hands of municipal or | surp 


- | any case some process of precipitation, deodorisation, 





and similar authorities to take matters as 
they stand into their own hands, and use the powers 
they already Sosa So far as we can judge, the 
legislation of present session on the above ques- 
tions will end in a compromise between past defects 
and pro remedies, and we shall be not at all 
to find that in August next the list of 
statutes will afford but little result. The session 
will have been as a mountain in labour ending in 
the urition of a mouse, and consequently dis- 
appoint every person interested in sanitary progress. 





SEWAGE WORKS AT COVENTRY. 


Tue Rivers Pollution Bill, the second reading of 
which has recently been carried in the House of 
Lords, will, to a large extent, call on the efforts of 
those who advocate precipitation as a mode of 
treating sewage, manufacturing refuse, &c., as it is 
evident that even if irrigation be finally adopted, in 


or filtration, must be first carried out. To the lead- 
ing features and provisions of the measure we have 
already called attention at page 409 ante, whence it 
will be gathered that no refuse of any kind pro- 
ductive of a “‘nuisance” shall be permitted to pass 
into any running stream unless it has undergone 
sufficient purification. 

In the present and several preceding volumes we 
have dealt largely with the sewage question in its 
almost Hydra-headed a, oy detailing all the pro- 
cesses that have hitherto been proposed for “ purify- 
ing sewage, and obtaining a really valuable manure 
therefrom,” a phrase that has been adopted by 
nearly every promoter of sewage schemes. But 
perhaps it would be well here to briefly state the 
characteristics of each scheme of precipitation that 
has been tried, by way of comparison with the results 
recently accomplished at Coventry by the General 
Sewage and Manure Company, as it is these we 
have chiefly to describe in this article. 

Foremost of all the schemes is that of the AB C 
process of the NativeGuano Company. The materials 
employed are fresh blood (preferably of the ox), 
sulphate of alumina, or alum, charcoal, clay, and 
occasionally lime, mixed in varying proportions. 
The operations of the company have been carried on 
at Leamington, , Hastings, and Crossness 
near London. In all cases a good effluent was pro- 
duced, and at Leamington an excellent manure, 
which was bought freely by adjacent farmers. 
Financial matters, however, brought the affairs of 
the company into a critical condition, from which 
they are now passing into a new lease of vitality by 
the subscription of fresh capital, and the erection of 
works at ton-on-Thames, where we wish them 
the success which their past efforts merit. 

The Phosphate process, involving the use of a 
natural phosphate of alumina, obtained from the 
West Indies, stands next in importance. The phos- 
phate is ground into powder, treated with sulphuric 
acid, and then added to the sewage with milk of 
lime. After preliminary trials this company have 
commenced work at Hertford, for full particulars 
of which we refer our readers to page 211 azte. 

Major-General Scott has adopted a method of 
treating sewage by means of caustic lime and clay, 
which has been in operation at Ealing, Birmingham, 
and other places. ‘The resulting precipitate, after 
drying, is burnt so as to convert it into cement, or in 
certain cases to be employed as manure, where farms 
are adjacent to the sewage works. 

Whittbread’s process consists in the use of bone- 
phosphate, treated with sulphuric acid, and addition 
to the sewage with milk of lime. So far as the phos- 
phoric portion of the material and the manure is 
concerned it does not very essentially differ from the 
phosphate process just described. It is remarkable 
that all these processes have as yet failed to prove 
that it is possible to produce simultaneously the 
double result of a continuous good effluent, com- 
bined with the production of a manure that shall 
not only pay the cost, but afford a profit. In no 
case has the financial result been arrived at when 
tested by the rigid accuracy of an independent ac- 
countant’s inquiry. Consequently, the whole of the 
preceding schemes have yet to tested in that 
respect, This test had never been needed, for, 
placed as towns are, at the present moment, the 
existing companies might have made their own 
terms had they exercised more business tact and 
less immoderate pretension. 

Lastly, we turn to the General Se and 
Manure Company’s process, the operation of which 
we have lately witnessed at Coventry. We have 





purposely omitted to notice a large number of other 
recipitation schemes simply because they have been 
imited to small and loval trials, or are yet im- 
perfect in their details. Reference to the index of 
the present and several preceding volumes of En- 
GINEERING, under the head of ‘‘ Sewage,” &c., will sup. 
dome hiatus. For still fuller information than the 
imited space we can afford supplies, we refer our 
readers to Dr. H. Letheby’s work ‘ The Sewage 
Question,” in which exhaustive details are given, 

On Wednesday, May 19, we were invited by the 
directors of the General Sewage and Manure Com- 
pany to witness their operations, as now in practical 
work at Coventry. e town is situated very 
favourably for bringing the sewage into precipita- 
tion treatment because no pumping is required, the 
sewage entering the works by gravitation. Mr. 
Purnell, the borough engineer and surveyor, states 
that the population to be dealt with at the sewage 
works amounts to something over 40,000 persons. 
The sewage area is about 1600 acres, the water 
supply, independent of wells, is at the rate of 
20 gallons per head daily, while the sewage amounts 
to 50 gallons per head per day; showing an amount 
of infiltration from the soil into the sewers of about 
30 gallons per head daily, equal to 60 per cent. of 
the entire sewage treated, a large dilution which is 
evidently favourable to precipitating processes. The 
number of water-closets exceeds 5000. 

The entire works have been under the direction 
of Mr. J. C. Melliss and Mr. Punshon, of Messrs, 
Marriott and Co., Much Park-street, Coventry. 
Mr. Henry Jackson, of the firm of Milburn and Co., 
Hatcham Works, New Cross, has had the entire 
management, &c., of the plant, including the drying 
machines supplied by that company, and the result 
of the joint labours of the contractors and superin- 
tendents has been the production of works appa- 
rently well adapted for the continuous treatment of 
sewage by precipitation. 

The authorities of Coventry, like those of many 
other towns, have had to suffer the results of in- 
junction from the Court of Chancery. The whole 
sewage of its 40,000 inhabitants had been long sent 
into the Sherburne, a small stream which the town 
is adjacent to. This stream is little more thana 
small brook, and the sewage introduced into it in- 
creased its volume to about three times the ordinary 
flow. Eventually, with the Sowe, it becomes a tri- 
butary to the Avon, and as such, arriving at War- 
wick, it contributed to the supply of drinking water 
to that town! Within the last three years sewage 
fungus has been detected at Guy’s Cliff, close to 
Warwick. The Coventry authorities first tried 
filtration, and that failing, they had recourse to 
irrigation and started a sewage farm, purchasing 
an area of 282 acres at a cost of 25,500/. for land 
alone, but finding that the necessary works, owing 
to the configuration of the land, would be of great 
cost, the irrigation scheme was abandoned. 

In 1873 the General Sewage and Manure Com- 
pany made an offer to take the entire treatment of 
the Coventry sewage into their hands, and this offer 
was eventually accepted by the corporation. Under 
the supervision of Mr. Punshon and Mr, Jackson 
the buildings and plant were completed, so that the 
works were set into operation about twelve months 
ago; since then they have been in constant use, 
night and day, purifying the sewage of Coventry 
to the extent of nearly 2,000,000 gallons per 24 
hours. 

On the occasion of our visit the works were 
systematically inspected. The sewage as it flows 
from the city to the works was first noticed. With 
the exception of dye refuse, which renders it dark in 
colour, the liquid appeared much to resemble the 
ordi Londva sewage. It presented, however, a 
andl Gf tlghanetied hydrogen, which indicates, in 
our opinion, defective sewerage, simply because 
there must be some parts of the sewers in which 
deposits take place where that gas is generated. 
Before the sewage is treated it is passed through 
Mr. Baldwin Latham’s extractor, which removes 
most of the suspended matter, that is sold as a 
manure for what it will fetch. The chemical process 
is that of Dr. Anderson. Ordinary clay or coal 
shale is treated with sulphuric acid inacomparatively 
concentrated state so as to get as much sulphate of 
alumina as possible with a minimum quantity of iron, 
which clay usually contains in the form of protoxide, 
—_ or carbonate. The sewage being con- 

ucted by gravitation — the works, is subse- 
quently mixed with this crude sulphate of alumina, 
in a circular tank in which is an agitator to effect 
perfect mixture, and it eventually arrives at one of 
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four settling tanks, used alternately. In these tanks 
subsidence takes place of the precipitated matter. 
As the addition of the sulphate of alumina renders 
the sewage acid, milk of lime is added during pre- 
cipitation, and to aid it. Consequently, in the pre- 
cipitate the mineral added matters consist of sulphate 
of lime and alumina. The source of alumina at 
present employed is an aluminous shale preferable 
to clay, but this is not an essential feature of the 
process, as the object is to get such a mineral as 
shall afford the largest amount of soluble alumina 
as the working precipitating agent, for on the pre- 
sence of this depends the efficacy of the entire 
process, s 

The precipitate in the form of a mud is subse- 
quently passed through straining and other pro- 
cesses, and at last dried by means of Messrs. Mil- 
burn’s sewage-drying machines, that have already 
been described in ENGINEERING, but which we pur- 
pose further dealing with in aseparate article. The 
manure produced thus in a dry state, containing 
about 15 to 20 per cent. of combined water at 
212 deg. Fahr. is then reduced into powder by a 
small mill, and is then ready for sale to farmers. 

There are numerous matters of detail that we 
have not noticed, because they may become the sub- 
ject of further improvement. For the purpose of 
oxidising the effluent, as far as possible, it is passed, 
after leaving the settling tanks, over, at present, 
about four acres of loamy soil, an area to be subse- 
quently extended to nine acres, The effluent, 
which we carefully tested, is the best we have yet 
seen produced from any precipitation process, and 
after careful inquiry we found that no — 
means had been taken to insure an extraordinary 
result, on the occasion of what was really a public 
exhibition of the process, We are of opinion that 
the company has made a really practical attempt 
towards the solution of sewage treatment by the 
process of precipitation in a continuous manner, and 
we think that if the process be carried on with a 
thoroughly efficient plant, many towns will be 
able to escape injunctions from the Court of Chan- 
cery, and the fact may perhaps console the sorrows 
of some of our corporations and local boards now 
involved in sewage difficulties. 

Into the financial result of the process we cannot 
enter for want of statistics. If, however, the com- 
pany follow the advice that we have frequently 
given—that is, simply to offer their services to pro- 
duce what they have now got—a really good 
effluent, fit to be sent into any running stream—on 
payment for their work, the result must be a pecu- 
niary success. The great error of all the sewage 
companies has been the extravagant proposition of 
sewage profits. The general feeling prevalent at 
the meeting at Coventry was decidedly against such 
an idea. Purification of sewage is what we want, 
and what we must pay for; we must leave it to in- 
ventors and companies to recoup themselves, if 
they can, by sewage products. 








THE METEOROLOGICAL SERVICE OF 
THE UNITED STATES.—No, I. 

In the year 1870, February 9th, the Congress of 
the United States resolved “That the Secretary of 
War be, and hereby is, authorised and required to 
provide for taking meteorological observations at the 
military stations in the interior of the continent, 
and at other points in the states and territories of 
the United States, and for giving notice on the 
northern lakes and on the sea coast, by magnetic 
telegraph and marine signals, of approach and force 
of storms.” By order of the Secretary of War, 
the Chief Signal Officer of the Army is specially 
charged with the execution of thisduty, This officer, 
Brigadier-General Myers, has issued reports detail- 
ing very fully the mode of carrying out this service, 
and explaining the practical results obtained and to 
be expected from it. These reports furnish matter 
of interest and information for readers on this side 
of the Atlantic, and it is proposed here to place 
before them an account of the mode of carrying out 
this service, and a condensed statement of its utilities, 
drawn up from these voluminous documents. The 
report for 1871 is a good-sized volume, that for 
1872 is larger, and that for 1873 is a huge book con- 
taining nearly a thousand pages. 


The service is entirely under military control, the 
meteorological observers being sergeants in the 
Signal Service. The duties of the central office, 
the inspections of stations, and the tuition of the 
observers are entrusted to superior officers, and as 
scientific assistants General M. 


yers has the services 








of Professors Cleveland Abbe, Thompson Maury, 
and I. J, Lapham, 

In the year 1870, November Ist, at 7.35 
AM., Washington time, the first systematised 
meteorological reports ever taken in the United 
States were read from the instruments by the 
observer-sergeants at twenty-fourstations, and trans- 
mitted by telegraph to Washington. 

By 1874 the number of stations sending reports 
to the central office was ninety-two, of which 
seventy-eight were the regular stations in the 
United States, eleven belong to the Canadian 
system, and three to that commenced for the West 
Indies, This number has since been increased. 

The sets of observations are taken synchronously 
at all the stations, that is at the same moment of 
Washington (not local) time. The observations 
telegraphed to the central office are made at 7.35 A.M., 
4.35 P.M., and 1] p.m., Washington time ; the actual 
time and place at which each observer has to make 
his observations will of course be settled by know- 
ing the difference in longitude from Washington. 
In addition, three other sets of observations are 
taken at intermediate hours, the reports of which 
are not telegraphed, but sent by post to the central 
office, and recorded for use in obtaining local 
statistics, Observations are made on Sundays, at 
the regular hours and telegraphed, as on the other 
days. They are of the usual meteorological cha- 
racter, embracing atmospheric pressure, tempera- 
ture, humidity, wind, and weather. 

The reports are always referred to as for the 
benefit of commerce, navigation, and agriculture, 
and every effort is directed to their diffusion by 
means of bulletins, weather maps, and press reports, 
and to the popularisation of the subject of weather 
changes by the publication as widely as possible of 
synopses, probabilities, and cautionary signals. 

A division of the central office is organised for the 
reception, preparation, and use of the weather tele- 
grams, with the utmost despatch and regularity. 
The office publishes tri-daily four principal papers : 
1. The tabulated bulletins, exhibiting the B nares 
tions as made at each station. 2. A chart present- 
ing these data graphically. 3. A synopsis; and 4, 
A probability. 

y a carefully arranged system of telegraphic 
operations, copies of the full reports from all stations 
thus transmitted to Washington, or of portions of 
them, are sent at the same time to many of the 
signal service stations in the principal cities and 
towns. At each station so receiving a tabular 
report by — = one or more bulletins are 
published daily. e officers receiving weather 
telegrams have to translate them from cipher and 
prepare them in a tabular bulletin by the hours 
9 AM., 6 P.M., and 1 A.M. respectively (Washington 
time). The bulletins are designated as follows: 
That published at 9 a.m. the ‘‘ morning report ;” 
that published at 6 P.M. the ‘afternoon report ;” 
and that published 1 A.M. the “midnight report.” 
The bulletins, whether published at 
or elsewhere, exhibit the following | agen 
Height of barometer, change since last report ; 
thermometer, change in last twenty-four hours; 
relative humidity, in per cent. ; direction of wind; 
velocity of wind, in miles per hour; pressure of 
wind, in pounds per square foot; force of wind; 
amount of cloud; rainfall since last report, in 
inches and hundredths ; and state of weather. The 
morning and afternoon reports are displayed at 
the Signal Service Office;where they are drawn up, 
and at a number of other public places in the city 
or town. They are on free to the public for 
examination. e midnight report is gratuitously 
supplied to every morning newspaper published in 
the place which will insert it in its columns, The 
morning report is also delivered to afternoon 
papers in time for publication. 

e issue of tabulated reports at the different 
cities was followed by that of weather-maps also 
thrice daily, on which the synchronous meteorolo- 
gical data collected by telegraph from all parts of 


Yashington 


the States, from San Francisco to New York, and| H.R 


from Chicago to West Key, were exhibited by 
symbols. ‘The successful issue of the charts at 
Washington has led to the publication of similar 
maps at New York, Philadelphia, Cincinnati, 
Chicago, New Orleans, and other principal cities, 
The bulletins and graphic charts convey the same 
information, with this difference, the former merely 
tabulate the reports alphabetically, the latter reveal 
to a glance of the eye, a synoptic view of the 
weather conditions extending over the continent, 
These charts are displayed to the public in the same 





manner as the bulletins, and they can be purchased 
at a nominal charge by whoever may desire to have 
them, It should not unmentioned that the 
local observations are di to be “ors by 
means of conspicuous symbols at the office of the 
observer -sergeant, for the benefit of the public 
The observers at each station are instructed to 
afford every facility to the press and to the public 
for the earliest receipt and most extended use of the 
— and information attheir respective offices. 
opular attention was by these means secured 
for the meteorological reports, and it soon became 
evident that the popular will, as well as the views 
of scientific men, required the publication of deduc- 
tions of some kind from them by the authorities at 
the central office, for the service of the public 
generally, who thus would not need to attempt 
individually that which could be so much better 
done by a few experts for all. The services of 
Professor Cleveland Abbe, A.M., assistant to the 
Chief Signal Officer as meteorologist, were secured 
1871, January 3rd; and those of Professor T. B. 
Maury, A.M.., as additionalassistant, 1871, June 18th. 
The issue of synopses and probabilities as they are 
styled, was commenced 1871, February 19th, and 
has been made thrice daily since that date. They 
are issued at ] A.m., 10 A.M., and 7 P.M. 4 
The synopses are summaries of the weather pre- 
valent over the States and adjoining seas and regions, 
with the changes as reported for the twenty-four 
hours antecedent to the hour of the reports upon 
which they are based, in language which ordinary 
readers may understand who might object to poring 
over the tabulated reports for their knowledge of 
the weather. The probabilities are the deductions 
drawn from the reports as to the changes probably 
to occur within the eight hours (or in some instances 
within the twenty-four hours) next ensuing. Copies 
of these synopses and probabilities are transmitted 
as soon as possible to the Press Association, by 
whom it is telegraphed to their agencies throughout 
the States. As the former condenses the facts upon 
which the opinions expressed in the latter are 
founded, the publication of the probabilities alone 
causes the forecasts to appear as mere prophecies, 
and not as they are designed to be, scientific in- 
ferences from data actually recorded. They are 
also printed upon the weather-ma; In the study 
of local probabilities, of course the student should 
have before him the latest official statements. To 
be sure of this, he must notice the hours at which 
they are dated. The use of local instruments, with 
some knowledge of meteorological laws, aided by 
these official publications, few important weather 
changes ought to occur without some indications of 
them being foreseen. ‘To those who know how to use 
them, all these publications offer valuable help in 
estimating the probable character of the weather at 
any station or over any district, during the follow- 
ing day and often for a longer period, The tabu- 
lated reports, the weather maps, the synopses and 
probabilities, and the press reports insure a publi- 
cation of meteorological information at the ports 
and cities of the United States, unsurpassed in any 
other country. It has had the effect of exciting 
popular attention to the subject of meteorology, 
and it has been the means of rapidly instructing 
the population in some of the uses of the scienee. 
As soon as the working of the organisation had 
proved a success, and the correct and prompt reeeipt 
of reports was no longer doubtful, it became a 
duty to provide in some way for giving notice of 
the et 09 of storms, which the reports often 
herald. The need for this duty was especially 
urgent upon the lakes. The first storm warning 
was telegraphed and published along the lakes in 
1870, November 8th. 





THE LEEDS EXHIBITION. 
TEXTILE MACHINERY. 

TuE Exhibition recently opened at Leeds, and in 
the organisation of which the Mayor of Leeds, Mr. 

ke Tenden, has taken such a prominent part, was 
promoted for the purpose of raising a fund to pay off 
a debt of about 10,000/. upon the Leeds M ics’ 
Institution and Literary Society, and Schools of 
Science and Art, and it is being held in the Coloured 
Cloth-hall, which is situated in the centre of the town. 
In the court-yard of the building a large temporary 
hall has been erected in which is placed an organ, lent 
by Messrs, Gray and Davison, of London. An or- 
chestra large enough to accommodate 400 singers 
besides a band of 100 performers has been made, and 
the hall is well provided with seats, and every ne- 
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cessary convenience. The refreshment rooms are 
well arranged and provided, and nothing appears to 
have been omitted for the requirements and comfort 
of visitors. The Exhibition is under the patronage 
of the Queen and the noblemen and gentry of the 
district, and was opened by the Duke of Edinburgh 
on Friday, 14th of May. 

It is not confined to the exhibition of machinery 
alone, but comprises a large collection of oil paint- 
ings, water-colour drawings, chromo-lithography, 
&c., also scientific and musical instruments in great 
variety. Manufactured goods are shown ; and, 
in fact, there are exhibits in almost every art and 
trade purposes. The Postmaster-General has con- 
tributed a complete series of telegraphic instra- 
ments, which are shown in operation by an efficient 
staff of telegraphists, We shall hereafter refer to 
several of the different classes of exhibits, for the 
present we confine our attention to textile ma- 
chinery. 

The exhibits in this department consist of card- 
setting machines, shearing machines, and power and 
hand-looms. Unfortunately there are no wool and 
silk-combing machines shown, nor power-looms for 
velvet and carpet weaving, or power-looms for 
weaving figured stuff goods. This is more to be re- 
gretted, as they comprise a very important part of 
the textile manufactures of the Leeds district. 

Messrs. Haley and Son exhibit a card-setting 
machine for making cards in sheets 60 in. wide, for 
card clothing, also a smaller machine for making 
fillets or narrow cards, Messrs. J. and W. Barber 
exhibit a fillet card-setting machine, and Messrs. 
R. and C, Goldthorp show one with a contrivance 
to flatten the wire as it is inserted. By this means 
less space is taken up by the wires, and at the same 
time additional strength is obtained. 

Card-setting machines may be considered as one 
of the most ingenious contrivances used in the tex- 
tile manufacture. ‘The purpose of the machine is 
to cut off a short length of wire from a ring or coil, 
and form it into a small staple. At the same time 
two holes are pierced in the leather sheet or fillet 
and the staple is inserted and pushed through 
them. ‘The protruding points of the wire staple are 
then bent to a certain angle, which is for the purpose 
of allowing the cotton filament to be drawn off or 
‘‘doffed” during the operation of carding. The 
rapidity and perfection of the work accomplished 
by these machines is very extraordinary. 

Messrs. Henchman and Atkinson exhibit a ma- 
chine (Fenton and Newsome’s patent) which makes 
a roving either of worsted, flax, or cotton at one 
operation instead of passing through six as in the 
ordinary manner. Mr, E. Fairburn, of Brighouse, 
shows an improved “ doffer ;” the motion is some- 
what paradoxical. 

It is a machine for stripping or doffing carded 
filaments in narrow strips, in a continuous order on 
one side and distributing them with a traversing 
motion on the other side of the same cylinder. Thus 
the cylinder, about 24 ft. in diameter and 4 ft. long, 
is fitted upon a shaft in a horizontal position. 
Narrow grooves to receive hoops or rings are cut in 
the surface of the cylinder about ] in. apart. Now 
upon observing the revolutions of the cylinders on 
one side the grooves are always in one position, 
and a pointer is fixed upon the framing showing 
such to be the case. On the opposite side of the 
cylinder the grooves have a reciprocating and tra- 
versing motion to the extent of 1 inch. This curious 
effect is produced by cutting the grooves slightly 
diagonal to the axis of the cylinder, and placing upon 
the end of the shaft a disc which is also in a diagonal 
position. The edge of the disc works in a fixed 
groove, consequently it gives an alternate traversing 
motion to the cylinder, which is so arranged as to 
keep the grooves in one position and counteract their 
diagonal motion. By doing so the traversing motion 
is kept moving at one side and completely stationary 
at the opposite side of the cylinder, und no wonder 
that the effect produced is a complete mystery to 
many who observe it. 

Mr. Stevens, of Coventry, shows one of his well- 
known ribbon looms mounted with a 900-needle 
Jacquard and having six tiers of shuttles, and is 
driven by power. ‘There are also two small hand 
looms for weaving ties and ribbons. The shuttle 
is thrown from one hand of the weaver to the other. 
They are simply specimens of the old ribbon loom 
used before the introduction of the swivel or ordi- 
nary ribbon loom of the present time. Still these 
small looms are much for special purposes and 
are well worth i tion, 


inspec 
Mr. G. W. Tomlinson, Huddersfield, shows a 





| broad perpetual cloth-shearing machine of good con- 


struction, and Messrs. Kemp, William, and Co., of 
Hunslet, also show machines for cloth finishing. 

Messrs. Leeming and Son, Bradford, exhibit an 
excellent loom for woollen cloth weaving, also a 
power loom for weaving stuff goods. 

Mr. George Hodgson, of Bradford, also shows 
two excellent looms as used for weaving stuffs and 
other Bradford goods. One of them is provided 








with a double-action shedding motion of ingenious 
arrangement for holding the raised headles up when 
required to be raised a second or third time, in- 
stead of lowering them and again raising them. 
This is in fact the same effect as that produced by 
a top griffe Jacquard machine. 

essrs. Hattersley and Son, of Keighley, exhibit 
two looms, one of which is provided with a double- 
action shedding motion, and the other with circular 
box for weaving with six shuttles or different 
colours of weft. These leoms are applicable for 
weaving cotton, worsted, or silk, and are of very 
good workmanship and design. 








BROADWELL v. KRUPP. 
WE reprint from the Zimes of yesterday the reply 





of Mr, L. W. Broadwell to the letter of Mr. Longs- 
don, published in that journal on the 17th instant. 
Besides discussing the arguments advanced by Mr. 
Longsdon on behalf of Mr. Krupp as originator of 
the Continental breechloading system, it gives 
some interesting information regarding the alleged 
failures of German field guns during the Franco- 
German war. 
To the Editor of the Times. 

Sin,—The Times of the 17th inst. contains a communica- 
tion {from Herr Krupp on the subject of Breechloading v. 
Muzzle-loading Guns, towards the close of which he does me 
the honour to mention my name, and io that connexion 
to make statements which are not true, and to put for- 
ward claims which he cannot substantiate, as I will now 
poareen to show, if you will kindly allow me a few words in 
reply. 

a regards the leading question—namely, the relative 
merits of breech and muzzie-loading guns, it is an open one 
now only in England, I believe, and in Austria it appears to 
have been recently decided in principle favourable to breech- 
loading, so far, at least, asthe public and unofficial mind is 
concerned. The final and official decision can only follow 
the exhaustive competitive trials which will doubtless soon 
be made. 

The totally unwarranted statement made by Herr Krupp, 
that only 17 of his guns had failed in any way and at any 
time, is strikingly refuted by the two letters of “‘ L. G.” and 
“ Armed Science,” published in your issue of the 18th. It 
appears that the declaration of the Duke of Cambridge 
that 200 of the Prussian field guns were disabled during the 
war, chiefly by their own fire, was well advised. This is not 
only true, but was to have been expected; and if the exact 
statistics could be obtained I feel contident this number 
would be considerably augmented. I have said it was to be 
expected, and I will now explain the reason why: During 
the late war nearly all the German field and siege artillery 
—excepting only a few pieces in the hands of the Saxon 
troops, which had the single wedge and “ Broadwell ring”— 
were provided with the Kreiner double wedge, having a 
cylindrical copper ring, as a gas check, in an ad- 
justable steel plate attached to the face of the breech block. 

his arrangement was very defective, and there was always 
so much escape of that it became necessary to withdraw 
the breech block sufliciently far after each discharge to allow 
the face of the gas ring tobe cleaned. But few rounds 
could be fired consecutively without taking this precaution, 
and every gun was provided with greased rags for this pur- 
pose. Now this course, while it prolo 
ring, did not e its bearing surface round the bore of 
the gun, and this soon being destroyed by escaping gas, the 
gun became unserviceable until it could be sent to the 
workshop and be rebushed. The Saxon guns with the 
“ Broadwell ring” developed no defects and had no misha 
so faras I know. The result of the experience thus gained is 
seen in the new German field artillery, all of which have the 
semi-round wedge with short, partially-threaded operating 
screw, and “ Broadwell ring.” 

Herr Krupp commences with me by saying: “T have no 
desire to detract from the merits that Mr. Broadwell may 
claim,” and then at once boldly and unblushingly lays claim 
to my ring in the following language:—-“ Thus I was nearly 
two years in ny A of Mr. Broadwell in the use of the ring 
which wrongly goes by his name.” If this ring wrongly 
goes by my name; how does it happen that in all the Krupp 
publications descriptive of his guns printed for ral dis- 
tribution at the Paris and Vienna Exhibitions elsewhere, 
this ring is invariably called the “ Broadwell ring?” He 
thus convicts himself by his own printed testimony. The 
fact is that Mr. mn appears to be not well informed 
on the subject which he unwisely undertakes to ventilate. 
His evident anxiety to serve his principal perhaps obscures 
his judgment. The ring to which he alludes in the above 
quotation is my invention, but it happened to be not at all 
hke the one which goes by my name—a fact which ought to 
have been well known to Mr. Longsdon, as it is to all others 
who lay claim to ve informed on this subject. 


The ring to which Mr. Longsdon wrongly refers as going b 
cay name te the old ‘ylindronl 2 a ay lomied Es 3 





chamber in the face of the bi as shown in my 
patent of 1861 and Herr Krupp’s patent of 1862, the use of 
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which, however, was abandoned by me more than ten years 
ago; and it is rather late, therefore, to drag it into the pre- 
sent discussion. The ring which rightly goes by my name is 
a semi-spherical, ree gy ag located in a similarly 
shaped chamber formed in bore of the gun, and sup- 
— by its adjustable recoil plate in face of the breech 

lock. e radical difference in the construction and appli- 
cation of these two rings appears to have escaped the notice 


of Mr. Lo 

The eyli idal breech block, having a cross section, 
resembling the letter D, is also claimed for Herr Krupp 
who, it is alleged, patented it in. February, 1865; but a 
trifling incident of considerable importance in this connexion 
is not mentioned, which is, that accompanied by a friend, I 
visited Essen in March, 1864, with a model of my improved 
breechloading mechanism, including this same semi-round 
wedge, which he patented one year later, and, failing to 
obtain the desired interview with Herr Krupp, | showed my 
model to his engineer, Herr Richter, who was sent to my 
hotel to ask of me the nature of my business with Herr 
Krupp. From Essen I went to Witten, and showed this 
model with the semi-round w to Herr Louis Berger, of 
the eminent firm of Berger and Co. From there I took it to 
St. Petersburg, where I showed it to General Barantzoff and 
a host of others in the spring of 1864. 

_ How Herr Krupp will be able to justify his taking a patent 
in 1865 for this device, shown to his engineer in Essen by me 
in the spring of 1864, is his affair. 

All discussion about old and abandoned forms of breech 
blocks and gas checks, whether once employed by myself 
or other persons, is quite outside of the question as it now 
stands, which appears to me to be simply this—Who is the 
veritable inventor of the breechloading mechanism now gene- 
rally adopted by the Continental Governments, and employed 
in the construction of all the so-called Krupp guns? 

Now, inasmuch as this breechloading mechanism consists, 
first, in the semi-round breech block, and short, partially- 
threaded operating screw, which I showed to Herr Krupp’s 
engineer in Essen one whole year before he claims to have 
invented it; and secondly, in the “ Broadwell ring,” which 
Herr Krupp himself admits to be justly mine, I cannot dis- 
cover any room left for further discussion, or understand how 
any person can, with any regard for truth, deny the entire 
justice of my claim. 

I have the honour to be, Sir, very truly yours, 

Carlsruhe, Baden, May 21. L. W. BaoapWELL. 





VELVET WEAVING. 
To THe Eprror oF ENGINEERING. 

Srz,—I have read with some interest your various articles 
—= weaving, and your writer is evidently well up in his 
subject. 

& your last issue (May 21) when touching upon dou»le 
velvet weaving, it is stated that one patentee, viz., Mr 
Wattine (1873) has claimed the use of platinum wire, which 
being heated by electricity has the effect of burning the 
pieces asunder. Now I consider this a most valuable inven- 
tion, and to my mind it is the only means of overcoming the 
difficulties attending this style of weaving. Such being my 
opinion, you will not be surprised that I object to its going 
forth to the world that the invention belongs to Mr. 
Wattine. 

On November 23, 1872, I applied for and obtained letters 
patent (No. 3520) for “severing double pile fabrics,” the 
modus operandi is the use of platinum wire heated by elec- 
tricity. 1 have written to the Patent Office, requesting them 
to forward you a copy of my specification. Jrusting you 
will insert this short explanation in your next 

I am, Sir, yours obediently, 
J.C. RAMSDEN. 
Lightcliffe, near Halifax, May 22, 1875. 


PATENTS FOR INVENTIONS BILL, 1875. 
To rue Epitor or ENGINEERING. 

Srz,—The Bill introduced by the Lord Chancellor to 
amend the Patent Laws having been considered by the 
London patent agents at several general meetings to which 
all of them were summoned (at which Mr. H. Gesdese, of 
Messrs. Robertson, Brooman, and Co. presided), they have 
resolutions suggesting the following amendments, 
which from the practical experience acquired in the exercise 
of their professional duties, they consider are essential for 
the better protection of inventors’ rights and the advantageous 
working oi the Patent Laws. 

1, That, to insure efficiency, it is desirable that one or more 
paid commissioners should appointed, to be selected for 
their technical, scientific, and legal knowledge, before whom 
all matters and cases in reference to patents should be heard 
and decided, subject to an appeal to the Lord Chancellor. 

2. That all patent agents be registered under such regula- 
tions as the commissioners shall make, and such be allowed 
to practise in all matters before such commissioner or com- 

3. That the number of examiners and assistant examiners 
is inadequate, and that neither the referees for patents nor 
er proposed to be performed by them are necessary or 
desirable. 

4. That application may be made by the applicant lodging 
a@ provisi: specification as provided by the Act of 1852, 
which has been found to work well and should be retained. 
That the final specification should be filed within six months 
from the date of application, the proposed examination being 
made after the filing of the complete or final specification. 

5. That notice of filing the complete or final specification 
be published, and that any person having an interest in 
opposing the grant may lodge notice of ene with par- 
ticulars of his objections within a prescribed time, the object- 
tions (if any) with particulars thereof being referred to the 
commissioner or commissioners with the report of the ex- 


aminers. 
6. That the filing of the com or final specification be 
equivalent to notice to ; and that formal notice to 
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proceed. if necessary for any reasons, be given at the same 
time. That the patent shall be sealed within three months 
from the date of filing the final specification. That the 
provisioval protection shall be for nine months. 

7. That giving power to the examiners to decide as to 
the utility, value, great ~ jpees or frivolous character of 
an invention is not desirable. 

That the examiners shall report not only whether the 
specification is primd facie sufficient, but also whether it 
accords with the title and with the provisional specification. 

8. That it is not desirable in any case to limit the duration 
of a patent to seven years, but that on the contrary the 
duration of every patent should be for twenty-one years. 

9. That the examiner shall lay his report with application, 
specifications, and relative documents before the commis- 
sioner or commissioners, who shall consider the same, and 
shall hear the applicant, and any opponent, and then make 
public the — and specifications only. Ss 

10. That all patents granted ought to remain in force irre- 
spective of foreign patents. That a patent shall not be 
granted on the application of a foreign inventor; unless the 
applicant declares himself to be the first and true inventor, 
or his authorised representative, and no patent shall be 
granted in respect of a communication from abroad except 
from the true and first inventor. 

11. That there should be no power to revoke a patent for 
the non-user thereof. 

12. That it is desirable to restrict the obligation to license 
to cases where the improvements are applicable to existing 








rocesses. 
13. That, in default of agreement, the terms between an 
inventor and the Crown should be settled, asthe the Treasury, 
as proposed, but by the same authority as fix the terms 
for a compulsory license. 

14, That it is not desirable to require the deposit of models 
in any case. . 

16. That the rules, when made, should be sanctioned by 
Parliament before coming into operation. 

16. That it is desirable that all stamp duties required to 
be paid by inventors be very materially reduced, and that 
the entire stamp duties for the grant of letters patent should 
not exceed 10/. 

That a clause should be introduced providing for certain 
days of grace for payment of stamp duties being allowed on 
payment of a moderate penalty. 

I an, Sir, your obedient servant, 
C. Granam Carrrar, Secretary. 
The London Patent Agents’ Committee. 
14, Clement’s Inn, Strand, W.C., May 27, 1875. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mripp.LEsBroveH, Wednesday. 

The Cleveland Iron Market.—Yesterday the attendance at 
the market was better than it has been for some time past, 
and a more cheerful tone was apparent, this being mostly 
owing to the restoration of commercial confidence, and the 
cessation of the disquieting rumours, which lately prevailed, 
as to the stability of certain firms. Makers regard the pro- 
spects of trade as much improved, notwithstanding the re- 
sumption of operations in South Wales. The make of pig 
iron in the district is considerably above the average, every 
available furnace being at work. All the iron produced is, 
however, going into consumption, and the stock instead of in- 
creasing, as it was expected it would do, is rapidly decreasing. 
The shipments are increasing every week, and it is almost 
impossible to buy iron for early delivery. For forward de- 
livery, however, manufacturers have not on hand so many 
orders, and they are disposed, therefore, to make concessions 
in prices. No.1 was yesterday quoted 62s.; No. 3, 56s.; 
me No. 4, forge, 54s. 6d. net cash and prompt delivery. 


The Ironstone Miners.—The output of ironstone is con- 
siderably below the average in consequence of the holidays, 
and some of the ironmasters have been greatly incon- 
venienced in consequence. The supply of ironstone is not 
likely to be greater than the demand at any time during the 
present summer, as the miners, in accordance with their 
usual custom at this time of the year, have gone to work at 
agricultural employment, where they can get pretty good 
wages and are less confined. 


The Finished Iron Trade.—This is in a pretty satisfactory 
state, and the works are generally kept in reg operation. 
‘They are not likely to be affected by the termination of the 
South Wales lock-out, for a considerable ber of orders 
are on hand. In some departments manufacturers complain 
of a scarcity of hands, and the result of this is that they are 
unable to turn out their usual quantity of iron. Agriscliatal 
labour, which is very well paid in this district at present, is 
attracting a good many men, and the railway works in 
progress are also employing a number. The workmen in the 
tinished iron mills say that their wages are quite low enough 
now, and that if they are reduced it will be impossible for 
them to live. The prices of rails are kept up, but we do not 
hear of many new orders being taken at the advanced rates. 
The report which is in circulation about the bad quality of 
the rails supplied to the Australian Government 
some interest to the North of England district, as a 
large quantity of colonial rails has manufactured 
It would have been well for those complaining to have stated 
the names of the defaulting firms, as it would thus have re- 
lieved other firms from suspicion. 


The Wages Question.—The adjourned conference of the 
masters men from the English and Scotch ironmaking 
districte, who are to decide upon the method of regulating 
the wages of finished ironworkers after the end of next 
month, is to be held at the Westminster Palace Hotel, 
London, on Friday. The masters are willing to continue to 








v 
here. 


regulate wages by a sliding scale, provided the men agree to 
a lower minimum, and to 

- The ironworkers themselves have just held a private 
conference at Leeds to discuss the question. 


ve certain exorbitant wages re- 





NOTES FROM THE NORTH. 
Giaseow, Wednesday. 

Glasgow Pig-Iron Market.—There was no market held 
last Thursday in co uence of that day being selected for 
holding the Queen’s birthday, and on the following there 
was an almost entire absence of animation. Just as the 
“ring” broke up one or two lots changed hands at 63s. 9d. 
cash, and 64s. one month open, and in the afternoon one 
lot of 500 tons was done at 63s. 9d. and another lot of the 
same amount at 64s. one month open. There was no change 
in makers’ prices. Some orders were brought out last week 
by the reduced quotations, and a fair amount of business has 
been donein shippingiron. Monday’s market opened with- 
out affording anything specially worthy of notice. A 
moderate business was done in warrants at 63s. 44d. one 
month and 63s. 14d. prompt cash, and at the close of the 
forenoon market there were sellers at 63s. 3d. and buyers at 
63s. 1}d. per ton. The afternoon market was flat, and no 
business was done, closing buyers 62s. 9d., sellers 63s. cash. 
Much soopeadanay was shown yesterday at the want of 
activity, and the brokers complained that there were so few 
outsiders doing business. About 6000 tons changed 
yesterday forenoon at 62s. 6d. to 61s. 9d. one month fixed, 
62s. 3d. to 62s. cash, closing buyers 62s., sellers 62s, 8d. One 
lot was reported in the afternoon at 61s, 9d. one month fixed, 
and the market closed buyers 61s. 9d., sellers 62s. The 
market was again flat this morning. Business was done at 
61s. 44d one month fixed and 61s. 6d. cash, closing buyers 
61s. 3d., sellers 61s. 6d. The afternoon business was very 
restricted. The following are the official quotations for 
makers’ iron: 


No.1. No. 3, 
s. d. s. d. 
G.m.b., at Glasgow eee eee 640 620 
Gartsherrie ” ove one eee 636 650 
Coltness ” ove eee ove 706 650 
Summerlee ” eee eee eee 680 640 
Langloan iy “ene eve ove 680 640 
Carnbroe » eee eve 66 0 64 0 
Monkland ” ove . oe 640 630 
Clyde a... see eee ° 650 63 0 
Govan, at Broomiclaw ° ove 650 630 
os. at Port Dundas ..., ooo 2 0 640 
lengarnock, at Ardrossan eee 10 640 
Eglinton 99 eee 63 6 6186 
Dalmellington ,, ove 63 0 620 
Carron, at Grangemouth, selected 700 — 

Sh at Leith .. ove oe 68 6 660 
i , at Bo’ness oe ooo 660 63 0 

(The above all deliverable alongside). 

Bar iron eve eee oe eee 9l. 10s. 

Nail rods... eco oe 91. 10s. 


Last week’s shipments amounted to 10,180 tons as against 
6705 tons in the corresponding week of last year. 

The Dundee Engineering Trades.—Notice has been given 
to the moulders and 1 gomag makers employed by Messrs. 
Gourlay Brothers and Co., Dundee Foundry, to the effect 
that owing to the scarcity of orders their working hours 
will be reduced by six per week ; and it is considered likely 
that a similar intimation will be given to the workmen in 
the other departments of the foundry unless trade becomes 
brisker. 

Association of Engineering and Shipbuilding Draughts- 
men.—The annual general meeting of this association was 
held on Friday evening—Mr. David Halley, president, in the 
chair. The annual report showed that the association was 
in a satisfactory state. The rules were slightly modified, so 
that gentlemen engaged or interested in scientific —— 
might become associates, and thereby enjoy the fits 
which connexion with such associations confers. The follow- 
ing gentlemen were elected office-bearers for the ensuing 
session:—Mr. David Halley, president; Messrs. James 
Webster and Alex. Smith, vice-presidents; Mr. James G. 
Fairweather, E.C., honorary secretary; Mr. Peter Ruthven, 
assistant secretary; Mr. Robert Murdoch, honorary trea- 
surer and librarian; and Messrs. George K. Grieve, L. J. 
Pirie, William Robertson, John Gray, David Peat, R. M‘N. 
Thomson, Richard Mollon, members of council. 


Royal Scottish Society of Arts.—A meeting of this society 
was held on Monday evening, Mr. John Lessels in the chair. 
The committee appointed at last meeting to consider Mr. 
Alex. Fraser’s paper “On the Improvement of the Baro- 
meter,” re that the suggestions made therein were 
worthy of commendation, and that the thanks of the society 
be tendered to that gentleman. Mr. Alex. Fraser, printer, 
then gave an interesting communication on type-setting 

i and described, at the same time, the patent com- 
posing and distributing machines invented by himself, two of 
which he exhibited in order to show their mode of working. 
Mr. Fraser mentioned that the second volume of the “ Ency- 
clopedia Britannica,” on which he is at present engaged, has 
been set up by his new machine. On {the motion of the 
chairman, a committee was appointed to examine into the 
invention, and report to next meeting. 

Proposed Railway in Kintyre.—At a meeting of the road 
trustees of the district of Kintyre, held last y after- 
noon, an application from the Argyle Coal and Canal Com- 

any for leave to make a railway crossing on the road at 
Plantation House, was read and favourably considered. 
Further consideration was delayed until the plans of the 
proposed railway should be laid before the trustees. The 
railway is intended to convey coals from Drumlemble Pit 
into Campbelltown. The colliery has lately been transferred 
to a number of Lancashire ery who propose sinking 
two or more new shafts,and by this means a much larger 
quantity of coals will be got. t surveys of the colliery 
have been made by mining Longa and coalmasters from 
England, who have eve ence that the works, when 
wrought more extensively, will prove very valuable. The 
pi's are expected to be in working by next 
winter. 





Edinburgh and Leith Engineers’ Society.—The closing 
meeting for this session was held last week—Professor Fleem- 
ing Jenkin, president, in the chair. A paper was read by 
the president on metal arches. He began by explaining the 
stresses which occurred in the common masonry arch, illus- 
trating the subject by means of a wooden model of novel 
description having each voussoir curved so as to render the 
arch flexible. It was sopteines that in papers by Professor 
Clerk Maxwell, Mr. Bell, and Professor Puller, of Belfast, 
methods were given by which the maximum intensity of 
stress on each part of a metal rib could now be determined 
with as great accuracy as the stress on the ordinary girders ; 
and Professor Jenkin expressed a strong opinion that the 
great bridges of the future would be metal arches, which for 
great epans were essentially more economical than beams, 
while they were also more beautiful. In illustration, the 
Bridge of St. Louis, at Cincinnati, was referred to, with a 
central arch of 520 ft. in span. re was no reason why 
arches of 700 ft. or 800 ft. span should not be erected, and in 
some situations even these great spans would be economical in 
comparison with a number of smaller openings involving 
expensive foundations. 


Extensions of Aberdeen ion Gas Works.—For a 
few years back the necessity of having additional gas-produc- 
ing power has been pressing itself on the attention of the 
corporation of Aberdeen. daily consumption of gas has 
increased within the last six _— by about 200,000 cubic 
feet per ~ 9 In December, 1869, the largest demand was 
845,000 cubic feet, while in January of the present year it is 
stated that as much as 1,048,000 cubic feet were consumed. 
About fifty additional retorts have been erected, thereby in- 
creasing the producing power from 840,000 cubic feet per 
24 hours to 1,150,000 cubic feet. A new telescope gasholder 
capable of storing 600,000 cubic feet has just been finished, 
and this will increase the storage to 1,300,000 cubic feet. 





NOTES FROM THE SOUTH-WEST. 

Labour in the Forest of Dean.—A proposal of the coal- 
owners of the Forest of Dean to enforce a further reduction 
in the wage-rate will probably meet with a determined op- 
position. The leaders of the union can see no absolute ne- 
cessity for the suggested decrease, and consider that there is 
nothing in exisiting circumstances to justify the colliers in 
accepting it. The council advises the men to hold mass 
meetings instead of private ones, which have led in former 
times to much disappointment, and to refer the present dis- 
pute to arbitration. 


Railways at Bristol.—We hear that the two railway com- 
panies, the Great Western and the Bristol and Exeter, 
which hold the short harbour line between the terminus and 
Les pe about to erect large warehouses, for imported 
goods and goods to be exported, on the ground whieh ¢ they 
me secured contiguous to and skirting the Floating 

rbour. 


Tredegar and Dowlais.—There has been a t infusion 
of activity into the Tredegar branch of the South Wales coal 
and iron trades. Large quantities of coal have been sent to 
bank, and on Monday a start was made in the ironwork de- 
partment, Twenty furnaces were lighted in the upper mill, 
and fishplates are being made as fast as the rolls can 
duce them. The Dowlais Iron Company are also 
preparations for a quick resumption of operations. 

The North Wales Oolliers—The North Wales miners’ 
strike has ended, the men resuming work at the old rates, 
pending the decision of the Board of Conciliation. 


Blaenavon.—Although a number of men are still out here, 
there is every prospect of a better state of things. Two 
large furnaces were blown in on Saturday, and during the 
past week the forge and mills were put in order. 


New Graving Dock at Cardiff.—A public graving dock, 
commenced in 1872, in connexion with the Roath Basin, is 
now finished and has been opened. The side walls of the 
dock are of Forest and bese stone, and the bottom of the 
whole is limestone, surrounded by a stone coping. Slips are 

rovided on each side, and the entrance, 60 ft. in width, is 

tted with an immense caisson, which was launched some 
months since from the yard of Messrs. John Green and Co. 
The dock being intended to meet a want which has long been 
felt in connexion with the Bristol Channel ports, is 60U ft. in 
length, and 78 ft. wide. The depth of water provided will 
be, during spring tides, 23ft., and during neap tides 10 ft. 
less, but the depth of water will rarely fall below 17 ft. The 
water can be discharged in about four hours, through the 
instrumentality of two powerful steam pumps. The new 
graving dock will be worked upon the principle — at 
other large ports, viz., that vessels using it shall be ‘ged 
according to a scale of rates in force elsewhere. Already the 
dock has commenced its useful work. There are now lying 
in the dock tor repairs the Prince Louis and the Juno, two 
of the finest vessels now at Cardiff. Mr. M‘Connochie, engi- 
neer to the Bute trustees, designed and carried out the con- 
struction of this valuable adjunct to the facilities aff.rded at 
Cardiff for vessels trading to ports in the Bristol Channel. 


Great Western Steamship Line.—Another steamer has 
heen added to this flourishing line, viz., the Somerset. The 
Somerset has compound en with cylinders of 75 in. 
and 40 in. diameter, the of stroke being 45in. She is 


fitted with engines of 250 power nominal, working wu: 
Beare nl hese al past 

uck, le 
Blair and Co., of Stockton. “J 





Frexcu Stam Borter Exrrosions.—It appears from an 
official French return that in 1868, there were 24 steam 
boiler explosions in France. By these explosions 31 = 

and Of the 24 exp 





19 are attributed to want of inspection, negligence, or im- 
prudence. : 











454 ENGINEERING, [May 28, 1875, 





ENGRAVING AND COPYING MACHINES. 
CONSTRUCTED BY MR. FERDINAND LOTZ, OFFENBACE. 


| FIC I. 







FIC.8. 


( 


= 


> oa SD ey 
AT.) willl ell , = 2, 


tL L 


" : 0 Te be 


j 
oe ® A Se — j 
<) 





























May 28, 1875.]} ENGINEERING. 





455 





ENGRAVING AND COPYING MACHINES. 
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We illustrate, on the present and opposite pages, a | exactly by turning the handle against the disc 
number of different machines designed and constructed by | graduated. This action causes the carriage to 
Mr. Ferdinand Lotz, of Offenbach, for the use of engravers, | and with it the diamond point 9 employed to form the lines 
and having a very wide range of application, as they are in- | upon the stone. It will be noticed that the arm carrying 
tended for the production of line engraving, producing | the graver has upon it a small eup, used for holding shot, 
enlarged or reduced fac-simile copies, water marks for bank- | to regulate the pressure exerted by the graver upon the 
notes, bonds, &c., and for making copies of reliefs of all | stone, so that deeper and thicker lines can be cut at will, 
kinds. Fig. 1 is the simplest form shown, and is in- | while at the other end of the arm is a balance weight, by 
tended for engraving small circles. The graver is mounted | shifting which the point is caused to rise, and press more 
on a nut carried upon a fine screw, and the instrument is | lightly on the stone. Two stops, 8 8, are placed on the 
attached toa bracket upon the frame. Fig. 2 is simply a | principal bar of the frame, to regulate the distance through 
ruling machine, consisting of two end supports carrying a | which the lines are cut. Fig. 8 shows a more comp! 
frame, upon which slides a saddle, and on it is placed a | machine for engraving reliefs, straight lines, either parallel 
carriage travelling transversely and connected with the | or intersecting each other at any desired angle, as well as 
screw 2, that terminates in a disc 6, and a crank handle. | wave or zig-zag lines, and Fig. 4 shows a circular dividing 
The distance apart of the lines engraved can be regulated | apparatus used in connexion with Fig. 8. 















Fig. 5 is a machine also employed for engraving reliefs, 
medallions, &c., either the pete pe $s as the ps Bo or 
enlarged or reduced. With it straight and curved lines 
in various combinations can be produced. The different 
natures of lines are formed by the use of change wheels, the 
forms of which vary with the design to be engraved. 
of these wheels is shown mounted in place, and it will be 
seen that bearing upon it on the upper side is a steel point, 
to which motion is imparted as the wheel revolves, the mo- 
tion of course varying with the form of the wheel. This 
movement is then transferred from the arm carrying 
the steel point, through a set of levers to the bar carrying 
the diamond point, shown resting on the stone. For ruling 
straight lines the upper rack, shown in the engraving, is 
dropped, throwing out of gear the parallelogram which 
transmits motion to the carriage. The latter is then moved 
to the left-hand side of the frame. By turning the crank 
handle, shown in the engraving, motion is imparted through 
the gearing and rack and pinion, to the slide rest carrying 
the diamond point holder, and a line is drawn upen the 





stone. On turning the lever in the opposite direction, the 
graver is raised out of the way. The slide rest is provided 
with a self-acting feed, which can be graduated with the 
utmost nicety. Sliding blocks, as in the previously noticed 
machine, are placed on the frame to regulate the travel of 
the carriage. Thick lines may be produced by giving the 
screw spindle upon which the lateral motion of the graver 
depends one twenty-fourth of a turn. The lines are then 
80 close together as to appear as one, but dark lines may 
also be produced by loading the cutter bar with shot, and 
thus increasing the pressure. 

In copying reliefs it is necessary to move the 
to about the middle of the machine, and to connect it with 
the pantograph shown in the engraving. The steel point 
actuated by the design wheel, and that part of the machine 
transmitting the motion thus applied to the steel point, have 
to be removed. 

The original is fixed upon a cross plate below the carriage, 
in the position indicated on the engraving, and the steel 
point is then carefully carried over each part of the ori- 
ginal, the motion being transferred to the diamond point. 

The horizontal spindle of the carriage te which the 
original is secured carries at one end a ratchet wheel and 
crank, and by this combination the points are shifted 
through the space of one line, so as to occupy fresh ground. 
In reducing or enlarging originals, a suitable connexion is 
made between the carriage and the pantograph. 

In forming straight and curved or wavy lines, a design 
wheel of the required pattern is fixed in the position shown, 
and operates as already described. Fig. 7 is a machine 
especially intended for circular and oval work, and Fig. 6 
is intended chiefly for engraving bank-notes, cheques, &c. 
With this, reductions or enlargements can be made, by the 
aid of the pantograph attached to the instrument, and of 
which Fig. 8 is a diagram showing the arrangement. 
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ON TOOLS.* 
By Dr. Axprrsos, C.E., F.R.S.E. 
(Concluded from page 437.) 

Iy another clase of tools, the required form is embodied in 
a circular cutting instrument, which is guided unerringly by 
an iron arm, when the revolving cutter shapes out Te- 
verse of its own form, as in cutting the teeth of wheels; 
but the circular cutter may be guided in any other course 
regular or irregular, or the article may be similarly 
under the cutter, and thereby rendered capable of developing 
any kind of figure which may be required in the whole range 
of the arte of construction. In all those tools, and in many 
others not mentioned, it is wholly a system of copying from 
@ pattern by transfer, and the methods of epatyinn the 


principle are — unlimited. 

The great to be drawn from the consideration of 
this principle of transferring from a copy, where the tools 
merely repeat themselves, and thus become the parent of 
other tools of the same nature, is this, that the progeny of the 
said tools have the good or the bad qualities of the parent 
tool from which it was derived ; that if the original tool has 
not truth inherent in ite own structure, whether of true 
circles, straight lines, or the many other tool virtues, then 
the tool cannot impart those virtues to other tools, nor is it 
possible for any real goodness to come out of a bad automatic 
tool. Hence the importance of having the highest excel- 
lence in the innate qualities of the breed ; and where it does 
not exist in the stock naturally, then the virtues can only be 
acquired by reverting to the more primitive class of hand 
tools. By means of hand labour, combined with extreme 
care, skill, and patience, the sought-for conditions of truth 
are ultimately reached, and at a great expense; and the 
desiderated virtues once acquired and embodied in the 
automatic tool, will transfer themselves to other tools, ad 
infinitum. 

After copying, the next important point to observe in 
machine tools is the instruments which men by experience 
have found the best adapted for treating different materials, 
either by cutting or detrusion, and likewise to note the rate 
of motion at which the cutting or detruding operations are 
found to be most efficiently effected. The natural laws which 
determine the conditions here referred to, are not clearly 
understood at the present time, but there is now an im- 
mense number of tacts accumulated that point in a particular 
direction, but have not yet been generalised into laws. One 
hundred years ago the cutting of cast iron was a secret which 
few men could practise. Cast iron appeared to be most 
obdurate in its resistance to the cutting instrument. From 
the circumstance that man’s past experience had been ac- 
quired in the treatment of wood and the softer metals, which 
admit a high velocity, the earlier attempts to bore and turn 
cast iron on a large scale failed, because the force was 
fy owe in a wrong condition. As experience was gained, 
ut i 


arm. The handles should all be concentrated, so that a per- 


fect adjustment of the drill may be made without moving the | i 
eye from the centr point: anj defect in this respect increases scarcel 


cost of ——_ production. a sai 

Another highly important point is every should 
not only be sufficiently well made, but that the means of 
adjustment and compensation for wear shall be such that 
the general soundness of the fitting can be maintained, and 
that the articles produced by the machine during its lifetime 
shall be and require no filing afterwards. This is the 
true ition to be reached with tools, and this high standard 
is not within sight unless the tool have a combination of all 
the virtues, 
tool, even in many of those with a grand exterior. 
shire maintains a very ay Oe hee to Manchester 
more especially belongs t our of having set a good ex- 
ample to the whole world, and which is fully acknowledged 
by the tool makers of all nations. 

In the previous remarks upon the tool subject, the part 
that man plays has been the most prominent, but when we 
come to consider the materials with which the tools are made, 
or the proportions on which they have to be constructed, or 
the force by which they are to be moved, then we find our- 
selves at every step treading close upon the hidden secrets of 
nature, man’s becoming entirely subordinate, his pro- 
vince being to 0 e and apply the natural laws so far as 
his knowledge extends. 

The materials for tools chiefly consist of cast iron, wrought 
iron, and steel. So faras the tool maker is concerned in 
fashioning them into form, the principle of copying by 
transfer is again the leading feature. A pattern is first 
made for the founder, which he embeds in sand or other re- 
fractory material. When the pattern is removed, the mould 
or empty space is filled up with the liquid metal, which runs 
into it by gravity. Beyond this, it is almost eotirely natural 
law which the founder has to study and obey in order to 
obtain good castings, and the founder's practice is chiefly 
derived from former experience of success or failure, which 
is just as true philosophy as that which is grounded upon the 
inductive theory of the thinker, and, as a rule, is equally 
reliable. 

It is precisely the same with the practical operations of 
the smithy. m's effort is wholly directed to obtain the 
required forms by copying from the permanently embodied 
idea in some tool, at first faintly perceptible in the swages of 
the smith, then in a remarkable by the higher de- 
velopment of Cort’s rolling mill, and, lastly, by the more 
modern stamping system, whereby the viscous lump of iron 
is comp into the perfect copy of an iron mould, by the 
agency of a heavy blow under the Nasmyth hammer, which 
is the greatest smithy improvement of modern times, but 
each of those and many other methods of copying are merely 
modifications of the one general principle. 

When we think of any sort of material beyond the work- 





ame apparent that a much slower velocity, combined 
with greater pressure, was necessary, which entirely over- 
came the difficulty. On one oecasion Mr. Boulton, in writing 
to his partner, James Watt, said in effect that the eomple- 
tion ot the bore of a cylinder by a new boring bar was most 
satisfactory, the piston fitted so nicely throughout that there 
was scarcely room for the insertion of a half-crown at the 
worst part. In these days of Whitworth tools we can 
searcely realise their practical difficulties, which were over- 
come one by one, through the skill and indomitable perse- 
verance of Wilkinson Murdoch. 

The range of velocity found most suitable for different 
substances lies rather wide; cast iron, for example, re- 
quires a slower motion than wrought iron, and may be 
enid to range between 12 ft. to 20 ft. per minute according to 
hardness ; sandstones, from their structure, require a slower 
motion in the planing machine when being shaped into 
blocks or columns; anda slower motion still is found neces- 
sary by the Aberdeen granite turner, where the action is de- 
trusion and the edge of the detruding instrument or dise 
moves in unison with the granite column. Going in the other 
direction, the limit of speed has scarcely been reached; a 
velocity of 8500 revolutions per minute is employed in the 
fine cutting of wood, and even that high speed is not found 
to heat the instrument to a degree which would necessitate 
discontinuance of the operation. It is different when the 
piece of wood itself is driven at that speed, as in the case of 
wood-turning, because from the friction exerted on one point 
only, the temper would soon be taken out of the cutting in- 
strument. This remarkable difference arises from the swift 
revolution of the cutting instrument, where two new condi- 
tions are found tostep in. The first is that due tothe extent 
of the cutting points on the circumference of the instrument, 
«bere each point acts in turn, thus giving a momentary rest 
to all the ot ints. Then, secondly, from the instrument 
whirling at such a high velocity, it is in the position of a 
— fan, and is thereby kept cool by the presence of the 
atmosphere. 

There are some other minor points which are of great 
practical im . When a good tool has been once 
completed with all the cardinal virtues, then the question 
arises, has it the conditions of surface both in regard to ex- 


ing treat tof their mechanical properties, we seem to 
be in another world. Take, for example, a piece of common 
wrought iron ; is seems to us as of the earth earthy, but if we 
are closely questioned in regard to the reason for its various 
properties, we find that we scarcely know anything. Tracing 
it from the ore through its various stages until it is in the 
hands of the smith is comparatively easy. We know the 
natural law that governs its elasticity, the limit of its 
elasticity, ite ultimate strength; that it can be welded ; 
that it is ductile and can be drawn out into a fine wire; 


,that it is malleable and can be spread out into a sheet or 


worked round from the sheet into a goblet, and may be 
gathered back again, if by so doing it served any useful 
urpose ; but when we think of the marvellous changes which 
evs taken place amongst its molecules during the operation 
we are lost in wonderland. To many minds, the piece 
of cold iron seems to be a solid; under the pressure of the 
testing machine it is shown to be an unstable fluid. When 
the smith has the misfortune to leave a piece too long in the 
fire, it vanishes; it has found evil companions, and 

off under an assumed name and a new character. When 
a piece of iron is broken and carefully examined under a 
microscope, we can see that it is composed of fine crystals; 
but these crystals, we are told, are composed of innumerable 
molecules, which are not to be seen by the microscope, 
being smaller than the human mind can imagine; , 
the smith feels himself under their influence. In homel 
words he speaks of the iron being “red-short” or “ cold- 
short” without thinking that he is on the threshold of 
some of the impenetrable secrets of nature. The steel maker 
can take advantage of the molecular properties. With heat 
he can push them asunder and infose amongst them the 
subtle vapour of carbon, and the iron becomes steel, highly 
improved in most of its mechanical and with an 
increase of strength and elasticity. It may be inferred that 
= iron molecule is — world in itself, pent ro —_ 
a thin wrapping of infinite space, no single molecule bei 
in actual pene with any other peo ng We have seated 
the limit of sub-division, so far as the engineer dare venture. 
The investigating philosopher, however, ventures muc 
further with his speculations; he tries vainly to penetrate 
into the supposed ultimate atoms of matter of which the 





tent ry hardness that will enable it to see a ble old 
age and yet retain its original faculties, both in regard to 
truth and accuracy ? Now tools differ greatly in this respect. 
Some tools make a fair appearance at the outset, but a few 
years’ hard usage seems to take all heart and character out 
of them, while o> ewe constructed, sound-surfaced 
tools, retain their for a long period. 

Another of the minor virtues is general convenience, easy 
access to the various parts, the arrangement of the handles 
for manipulation, and their being so combined that the 
attendant has not to waste his time in moving from the 
point of action in order to reach them—the radial drill, for 
example. In some of them the horizontal movement cannot 
be effected without walking to the extremity of the radial 

* Read before the Society for the Promotion of Scientific 
Injustry, Manchester, 








are composed, but further we need not follow. 
Suffice to say that a piece of common wrought iron is alto- 
gether a mystery, teaches man the lesson of humility. 
The correct forms to be given to materials in the construc- 
tion of tools or i depend entirely upon natural 
principles. Natural form consists in giving to each part the 
exact proportion that will enable it to fulfil its assigned duty 
with the smallest expenditure of material, and in placing 
coak partion of the materials ender the mest Sovsumble com. 
ditions of position that the circumstances will admit of. 
Such natural form is not only the most economical, but, 
strange to say, it is always correct in every and is 
invariably beautiful and lovely in its outlines. Why it should 
saatuetasiag. Conn duty bn cunehonatinh, Seaschee, ingly 
1 ily. uty in constructicn, is simply 
to the natural law so far as we may know it; if we do 
obey the law, then we have the satisfaction of sesing beau- 
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tion of complicated or un moving parts. Before 
this Society it would be superfluous to say that force cannot 
be increased by any mechanism that man can devise. When 
we have reached our highest excellence as constructors, the 
utmost we can do is to expend force in the best way. Up to 
a century ago it was a popular notion that by i 
of wheels, pinions, fly-wheels, and other devices of the en- 
ae , force could really be increased, but that delusion has 

g since passed away from Lancashire. Even down to a 
comparatively recent period the notion prevailed that it in- 
volved a waste of force t) take motion from the periphery of 
the fly-wheel of a steam engine, yet in all the books written 
upon the subject, from the days of Ferguson downwards, the 
principle was clearly set forth that one pound on the long 
arm of the lever was equal to the hundred pounds on the 
proportionally shorter arm, or that the one pound, multiplied 
by its motion, was equal to the hundred pounds multiplied 
by its lesser motion. It was the deductive mind of the late 
Sir William Fairbairn (whose name and memory we all re- 
vere) that broke through the thraldom by which we were 
bound, and ever since the application of true principles, as 
depending on the circumstances of each case, has extended 
all over our own country and the world generally. As regards 
force itself, we know nothing; all that we know of force is 
its effect. We may know that all the force which we have 
to apply in our factories, or to work our locomotives, or to 
propel our steam vessels, comes to earth from the glorious 
sun, but we are not any nearer in our answer to the great 
question, What is foree? But this we do know, that here we 
are in a little world with force at our disposal, and that our 
simple duty is to turn it to the best possible advantage, so 
far as we know. The one man who has done most for the 
economy of fuel and foree in our day is Dr. Joule, of Man- 
chester. The effect due to the discovery of Joule’s equiva- 
lent of heat and work, both now and in the future, is incal- 
eulable. For one thing, it has removed our self-sufficiency, 
and made us dissatisfied with the amount of work done by 
our steam engines with a given quantity of fuel. This is a 
healthy condition to be in. The ten pounds of fuel per horse 
power per hour which pleased our fathers, is already reduced 
in some engines to two pounds; still we are dissatisfied, and 
thousands of earnest seekers, scattered over all civilised 
countries, are at this moment trying to lift the corner of the 
thin veil to discover one other of nature’s secrets so as to 
enable another pound to be saved, and it is more than pro- 
bable that before 1975 comes round the fuel required for 
steam engines will be reckoned by ounces. 

It is interesting to look back over the past history of dis- 
covery to observe the connexion that subsists between the 
human instrument and the place where he lived. We 
cannot think of Pisa and Florence without also thinking of 
the pendulum and the barometer, and the honoured names 
of Galileo and Torricelli. A visit cannot be paid to Glasgow 
College without the mind aupunne 90 the slim figure and the 
thoughtful countenance of young Watt. For the same reason 
Dr. Joule’s laboratory, where the experiments were conducted, 
will yet become classic ground, and Manchester in future ages 
will be proud of conducting strangers to the birthplace of the 
Equi t. 

Yo far we have looked at the tool subject from the work- 
shop or practical point of view; let us now endeavour to 
consider tools from another stand-point, as the exponents of 
the progressive development of the human mind in con- 
trivance. 

If we consider the mind of man asa tool in the hands of 
the Almighty to work out ideas, then in that sense all tools 
may be said to have had their origin in the design of the 
universe. On the present occasion, however, we will look at 
tools as emanations from the mind of man. In our era tools 
may be divided into three grand stages of development ; how 
many stages higher they may go, it is not for us of this 
generation to say, but we have every reason to believe from 
what we do know, that man’s not § with tools is scarcely 
begun, that they are still the infant Hercules, just entering 
upon boyhood, and before him lies the great task of perform- 
ing the whole of man’s toil and wn 7 by automatic 
not yet devised or even imagined. The vast ramification of 
nature's secrets will, as time unrolls, be gradually 


H 


h | revealed to man, secret after secret, according to his mental 


capacity for their reception. ; 
verting for a moment to the pre-historic man with the 
stone and string looped to his wrist, a condition which we may 
suppose to have existed before the invention of hammers, 
we can readily conceive the very disadvantageous circum: 
stances under which men began to embody ideas. They had 
no tools ready-made to begin with, and hence p' would 
be extremely slow, even if men had been under culture oF 
mental training. But when we think of men in an opposite 
condition, we can scarcely realise the difficulty of the situation, 
when even the hammer was unknown, and each individual 
tool was a vague idea, that had to be reduced into the 
form by the means at hand, then, step by step, one tool wou 
lead on to the next. Thus tools civilisation have come 


together for thousands al loving 
cropland mutealy helping each other during their 100g 


toilsome journey. 
Tools in their first or elementary stage comprise nearly the 
whole of the tools of past history up to little more than * 
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century ago, and their great distinguishing characteristic is 
thio, thet the iden whiel ues wishes to enlbos in a material 
form does not remain in, or form a part of, tools. For 
example, a man conceives the idea that iron shoes to his 
horse would be an advantage. Here the shoe is the idea to 
be embodied. After long study, he conceives the way by 
which the shoe can be made, that by using a on an 
anvil, a pair of tongs, and a few other of the then existing 
tools, the piece of iron may be fashioned into a horseshoe; 
the same with regard toa screw, nail, or any other thing. 
The chief point to observe is that the embodied idea does not 




































remain in the tools, be at the making of every successive} Half a cent rolls on, when a much hi daty opens 
shoe or screw the man has again to use his intellect, his skill, up before the pe Aw a in connexion with p sap 
and craft ; none of his mental faculty that conceived the idea in steam engines that are now extensivel made in 
of the shoe remains in the h ; This new regulator not only does all that was 





done in the earlier engines, but in addition it takes into con- 
cack, mone att smount of work which is being 
moment ; it takes note Pressure of steam, of the 
value of the vacuum in the condenser, then 
reasoning process, it is able to determine t 
when it venture to eut off the supply of steam, so that 
the utmost effect may be obtained expansion ; and along 
with that the utmost economy of fuel. We 
material embodiment of ideas to &@ reasoning pro- 
cess, which neither the man conceived the idea, 
nor any number of men assisting him, could perform in the 
same space of time. 
It is an interesting question to consider how the district of 


From a number vf causes which were in operation during 
the previous four hundred years, chiefly occurring in Italy, 
France, Germany, and England, there begins the ual 
dawning of a new era in tools; an entirely new race grow 
out of the old race, with this wonderful peculiarity and dif- 
ference, that the idea or mental ion is not merely em- 
bodied in the material form, but in addition, the man’s own 
mental] faculties are transmitted to and remain an in 
part of the tool. By this change man relieves himself from 
the drudgery of having again and again to repeat himself. 
He is not only relieved from the physical toil of using the 
hammer or the distaff, or other but he eaves his mental 
labour as well. Thus the intellectual thinking of the brain 
becomes a part of the automatic machine. 

This second stage of tools embraces the larger 


mechanism of textilo manufactures, and 
necessarily, they derive their force motors 
independent of man for their effect. It is useless to quote 
examples in Manchester, because are the leading and 
distinguishing features of the district spinning, weaving, 
the working of metals and wood, the Walter press, and many 
others whose name is legion. Paley, in his book on natural | secret 
theology, uses the argument of the watch as an evidence of 
design, and reaches a climax by supposing the watch to con- 
tain within itself the power of prod ing other watches. Had 
Paley lived in our time, he could have ‘boon furnished with | make 
scores of illustrations where tools repeat themselves and 
transmit all their good or bad qualities. 

There is yet a third stage of a still higher order of capacit 
in tools. The tools of the second order may be said to 
by a sort of blind routine; they have only a single idea im- 
parted to them, which they reiterate, but have not the faculty 
of being able to think afresh for themselves. If any difficulty 
arises in the course of their working, they are at a loss what 
to do, and not unfrequently break their hearts over the 
dilemma. There i i 
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gether, then summing up the exis iti and thereto they are at least one generation ahead of 
arriving at a practical decinon ia © fraction of a second, a| an set of people in this or any other couatry. 

mental process which would occupy a learned philosopher for practical iority is @ consequence of the early in- 
hours, even if furnished with all the facts of the case. troduction of the cotton the people of 
Then there are other tools which are provided with i race who like work for i 


nervous system, which ades their mechanism, whereby if 

any disorder of their eniaal condition occurs they instantly 

communicate the fact to a sort of brain and stop of their own 

accord. Other tools perform the most difficult mathematical 

erleulations, and are capable of printing the result, so that 

no error may occur in the copying. 
1 


One of the most striki lustrations of this reasoning through successive generations. 
faculty in tools is a recent application of the pendulum aed The turn of mind of the genuine Lancashire workman is 
all the more interesting on the present occasion because it is rarel like the Scotch 
or German. He seldom thinks 


enables us to watch the progress of an idea from the string 
and stone of our pre-historic man. 
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We are all more or less familiar with the pendulum, rovement, or up to the principle on which the idea is 
which israther a natural fact than an invention. The pre- | founded. The mind of Watt, for example, was the opposite ; 
historic man in tying the string to the stone did not embody prlasistee doe Te can ene menial presses, Geemepeesictios 
the idea of a pendulum; he the pendulum in his hand | principles down to the material idea habit 
every day, but he had not the capacity to observe its wonderful | of mind, Se ndng et Se mentee inventive power 
Ses nee is with ourselves now in regard to other | would never have made hi distinguished in tools, nor would 
things whic’ are before our eyes waiting for some one to ob- it have enabled him to achieve the yo mete results that 
serve them with more insight. came the inductive minds of Arkwright, Hargreaves, 

The pendulum is the best indicator of the progress of time Crompton, and their successors. Watt arrived at the sepa- 
which man has yet discovered. A cord of a given length rate condenser by the reverse process that Arkwright arrived 
Will keep the same time, whether movin. in & long or ashort | at his great invention. Both are typi of their respective 
arc, within certain limits, yet the cout went on for many of thought, deductive and uctive, from Principles 

down to facts, and from facts up to principles. Watt's mind 


thousand years before it detected this remarkable pets. 
The great Galileo, while still a young man, was the first to 
observe the fact from the swinging of a suspended lamp in 
the metropolitan church in Pisa, and which he afterwards 
confirmed by experiment. 

From that time until now the pendulum has been the chief 
feature of an ordinary clock. In the clock, however, the 
pendulum has no real work to do, it swings in its own way 
and keeps its own time, and is inde ent of man for its 


defects of the Newcomen engine, which he thought out de- 
ductively in various directions before the glimpse 
condenser came upon him, like an ing; 3 even 


food behaviour. It would go on culnaeeg Sv ever, ex before it becomes great in the class of tools that depend on 
the frictional and other resistances that it meete wi ; | induction for their contrivance. At the same time, Scotch 
the mechanism of the clock merely marks the time kept by | deduction has paid back to with compound interest, 
the pendulum, while the force required to keep matters going | all that she has received ; many of her sons have become 
'sthe earth's attraction, due to the gravity of a ight. our honoured citizens; and, as i their names are 
the course of time, James Watt, in seeking for a regu- | household words wherever the Eagitsh language is spoken. 
lator to his steam engine, ‘pounced on the ulum, but he Even Adam Smith alone, by his deductions on the wealth of 
was not able to apply it in all its innate simplicity. At nations, has done for the trade of Lancashire to entitle 
i gallery of fame to the latest 


length his deductive mind conceived the idea of a double him to a niche in the 


Pendulum, united at the top, and made to revolve instead of posterity. ae : 
matty. {eo that centrifugal force would step in, andhe| By the foregoing combination of circumstances, 
would thus secure all. the pendulam advantages by the modi- | which acted and on the Le or ral mind for a 


ion. In the clock the penduluca has y to swing, 
but Watt gave it a new offic, perhaps not quite so dignified 
as the former, for it now had to act as & porter, to open and 
close a door for the admission of steam, as the engine went too 
fast or too slow. 
An idea once fairly got hold of in the practical world is 
‘eldom lost to mankind. A quarter of a century passes by, 
& step of promotion opens up to the pendulum. It was 
made a monitor to a water-wheel, and after passing through 
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ON TOOLS.* 
By Dr. Anpensow, C.E., F.R.S.E. 
(Concluded from page 437.) 

Iw another class of tools, the required form is embodied in 
a circular cutting instrument, which is guided a by 
an iron arm, when the revolving cutter shapes out the re- 
verse of ite own form, as in cutting the teeth of wheels; 
but the circular cutter may be in any other course 
regular or irregular, or the article may be similarly 
under the cutter, and thereby rendered capable of developing 
any kind of figure which may be required in the whole range 
of the arts of construction. In all those tools, and in many 
others not mentioned, it is wholly a system of copying from 
@ pattern by transfer, and the methods of applying the 
principle are practically unlimited. 

The great to be drawn from the consideration of 
this principle of transferring from a copy, where the tcols 
merely repeat themselves, and thus become the parent of 
other tools of the same nature, is this, that the progeny of the 
said tools have the good or the bad qualities of the parent 
tool from which it was derived ; that if the original tool has 
not truth inherent in its own structure, whether of true 
circles, straight lines, or the many other tool virtues, then 
the tool cannot impart those virtues to other tools, nor is it 
possible for any real goodness to come out of a bad automatic 
tool. Hence the importance of having the highest excel- 
lence in the innate qualities of the breed ; and where it does 
not exist in the stock naturally, then the virtues can only be 
acquired by reverting to the more primitive class of hand 
tools. By means of hand labour, combined with extreme 
care, skill, and patience, the sought-for conditions of truth 
are ultimately reached, and at a great expense; and the 
desiderated virtues once acquired and embodied in the 
automatic tool, will transfer themselves to other tools, ad 
infinitum. 

After copying, the next important point to observe in 
machine tools is the instruments which men by experience 
have found the best adapted for treating different materials, 
either by cutting or detrusion, and likewise to note the rate 
of motion at which the cutting or detruding operations are 
found to be most efficiently effected. The natural laws which | 
determine the conditions here referred to, are not clearly | 
understood at the present time, but there is now an im- 
mense number of tacts accumulated that point in a particular 
direction, but have not yet been generalised into laws. One 
hundred years ago the cutting of cast iron was a secret which 
few men could practise. Cast iron appeared to be most 
obdurate in its resistance to the cutting instrument. From 
the circumstance that man’s past experience had been ac- 
quired in the treatment of wood and the softer metals, which 
admit a high velocity, the earlier attempts to bore and turn 
east iron on a large ecale failed, because the force was 
applied in a wrong condition. As experience was gained, 
it became apparent that a much slower velocity, combined 
with greater pressure, was necessary, which entirely over- 
came the difficulty. On one occasion Mr. Boulton, in writing 
to his partner, James Wait, said in effect that the eomple- 
tion ot the bore of a cylinder by a new boring bar was most 
satisfactory, the piston fitted so nicely throughout that there 
was scarcely room for the insertion of a half-crown at the 
worst part. In these days of Whitworth tools we can 
searcely realise their practical difficulties, which were over- 
come one by one, through the skill and indomitable perse- 
verance of Wilkinson Murdoch. 

The range of velocity found most suitable for different 
substances lies rather wide; cast iron, for example, re- 
quires a slower motion than wrought iron, and may be 
eaid to range between 12 ft. to 20 ft. per minute according to 
hardness ; sandstones, from their structure, require a slower 
motion in the planing machine when being shaped into 
blocks or columns; anda slower motion still is found neces- 
sary by the Aberdeen granite turner, where the action is de- 
trusion and the edge of the detruding instrument or disc 
moves in unison with the granite column, Going in the other 
direction, the limit of speed has scarcely been reached; a 
velocity of 8600 revolutions per minute is employed in the 
fine cutting of wood, and even that high speed is not found 
to heat the instrument to a degree which would necessitate 
discontinuance of the operation. It is different when the 
piece of wood itself is driven at that speed, as in the case of 
wood-turning, because from the friction exerted on one point 
only, the temper would soon be taken out of the cutting in- 
strument. This remarkable difference arises from the swift 
revolution of the cutting instrument, where two new condi- 
tions are found tostep in. The first is that due to the extent 
of the cutting points on the circumference of the instrument, 
where each pe acts in turn, thus giving a momentary rest 
tu all the ot Joy Then, secondly, from the instrument 
whirling at such a high velocity, it is in the position of a 
ees fan, and is thereby kept cool by the presence of the 
atmosp . 

There are some other minor points which are of great 
practical im . When a good tool has been once 
completed with all the cardinal virtues, then the question 
arises, has it the conditions of surface both in regard to ex- 
tent - hardness that will oy ve! to see a reasonable old 
age and yet retain its original faculties, both in regard to 
truth and accuracy ? Now tools differ greatly in this respect. 
Some tools make a fair appearance at the outset, but a few 
years’ hard usage seems to take all heart and character out 
of them, while Go gueesy constructed, sound-surfaced 
tools, retain their e for a long period. 

Another of the minor virtues is general convenience, easy 
access to the various parts, the arrangement of the handles 
for manipulation, and their bei so combined that the 
attendant has not to waste his time in moving from the 
point of action in order to reach them—the radia! drill, for 
example. In some of them the horizontal movement cannot 
be effected without walking to the extremity of the radial 
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arm. The handles should all be concentrated, so that a per- 
fect adjustment of the drill may be made without moving the 
eye from the centre point; any defect in this respect increases 
the cost of biehly production. ate , 

Another highly important point is every tool should 
not only be sufficiently well made, but that the means of 
adjustment compensation for wear shall be such that 
the general soundness of the fitting can be maintained, 
that the articles produced by the machine during its lifetime 
shall be don any and require no filing afterwards. This is the 
true condition to be reached with tools, and this high standard 
is not within si unless the tool have a combination of all 
the virtues, which are by no means to be found in every 
tool, even in many of those with a grand exterior. Lanca- 
shire maintains a very high standard, and to Manchester 
more especially belongs the honour of having set a good ex- 
ample to the whole world, and which is fully acknowledged 
by Che Cost eaeeeee ee oe Same. i eid = 

In the previous remarks upon the tool subject, the part 
that man plays has been the most prominent, but when we 
come to consider the materials with which the tools are made, 
or the proportions on which they have to be constructed, or 
the force by which they are to be moved, then we find our- 
selves at every step treading close upon the hidden secrets of 
nature, man’s i oes entirely subordinate, his pro- 
vince being to o e and apply the natural laws so far as 
his knowledge extends. 

The materials for tools chiefly consist of cast iron, wrought 
iron, and steel. So faras the tool maker is concerned in 
fashioning them into form, the principle of copying by 
transfer is again the leading feature. A pattern is first 
made for the founder, which he embeds in sand or other re- 
fractory material. When the is removed, the mould 
or empty space is filled up with the liquid metal, which runs 
into it by gravity. Beyond this, it is almost entirely natural 
law which the founder has to study and obey in order to 
obtain good castings, and the founder's practice is chiefly 
derived from former experience of success or failure, which 
is just as true philosophy as that which is grounded upon the 
inductive theory of the thinker, and, asa rule, is equally 


| reliable. 


It is precisely the same with the practical operations of 
the smithy. n's effort is wholly directed to obtain the 
required forms by copying from the permanently embodied 
idea in some tool, at first faintly perceptible in the swages of 
the smith, then in a remarkable degree by the higher de- 
velopment of Cort’s rolling mill, and, lastly, by the more 
modern stamping system, whereby the viscous lump of iron 
is compre: into the perfect copy of an iron mould, by the 
agency of a heavy blow under the Nasmyth hammer, which 
is the greatest smithy improvement of modern times, but 
each of those and many other methods of copying are merely 
modifications of the one genera! principle. 

When we think of any sort of material beyond the work- 
ing treatment of their mechanical properties, we seem to 
be in another world. Take, for example, a piece of common 
wrought iron ; is seems to us as of the earth earthy, but if we 
are closely questioned in regard to the reason for its various 
properties, we find that we scarcely know anything. Tracing 
it from the ore through its various stages until it is in the 
hands of the smith is comparatively easy. We know the 
natural law that governs its elasticity, the limit of its 
elasticity, ite ultimate strength; that it can be welded; 
that it is ductile and can be drawn out into a fine wire; 


,that it is malleable and can be spread out into a sheet or 


worked round from the sheet into a goblet, and may be 
gathered back again, if by so doing it served any useful 
urpose ; but when we think of the marvellous changes which 
eee taken place amongst its molecules during the operation 
we are lost in wonderland. To many minds, the piece 
of cold iron seems to be a solid; under the pressure of the 
testing machine it is shown to be an unstable fluid. When 
the smith has the misfortune to leave a piece too long in the 
fire, it vanishes; it has found evil companions, — 
off under an assumed name and a new character. hen 
a piece of iron is broken and carefully examined under a 
microscope, we can see that it is composed of fine crystals; 
but these crystals, we are told, are composed of innumerable 
molecules, which are not to be seen by the microscope, 
being smaller than the human mind can i ine; still, 
the smith feels himself under their influence. In homel 
words he speaks of the iron being “ red-short” or “ cold- 
short” without thinking that he is on the threshold of 
some of the impenetrable secrets of nature. The steel maker 
can take advantage of the molecular properties. With heat 
he can push them asunder and infuse amongst them the 
subtle vapour of carbon, and the iron becomes steel, highly 
improved in most of its eee and with an 
increase of strength and elasticity. It may be inferred that 
each iron molecule is a little world in itself, surrounded with 
a thin wrapping of infinite space, no single molecule bein 
in actual contact with any other molecule. We have 
the limit of sub-division, so far as the i dare venture. 
The investigating philosopher, however, ventures much 
further with his speculations; he tries vainly to penetrate 
into the supposed ultimate atoms of matter of which the 
molecules are composed, but further we need not follow. 
Suffice to say that a piece of common wrought iron is alto- 
gether a mystery, teaches man the lesson of humility. 
The correct forms to be given to materials in the construc- 
tion of tools or i depend entirely upon natural 
principles. Natural form consists in giving to each part the 
exact proportion that will enable it to fulfil its assigned duty 
with the smallest expenditure of material, and in placing 
each portion of the materials under the most favourable con- 
ditions of position that the circumstances will admit of. 
Such natural form is not only the most economical, but, 
strange to say, it is always correct in every and is 
invariably beautiful and lovely in its outlines. Why it should 
Se it is a difficult question to answer 
satisfactorily. uty in construction, therefore, is simply 
to the natural law so far as we may know it; if we dv 
obey law, then we have the satisfaction of seeing beau- 





through want of knowledge, or from any other cause, we do 
Ti y with the natural law, but introduce our own lines, 
uctions are ugly, and a pecuniary fine is remorse- 


our 
and | lessly inflicted as well; a fine that cannot be evaded, and 


some of the British workshops are the colleges where the law 
is best taught, both by precept and example. 

In the appheation of force to the working of machines or 
tools, the true office of the maker is to use or apply the force 
in that condition which best suits the immediate’ purpose; 
and he shows his ingenuity by ite expenditure in actual or 
useful work, with the least loss by friction, or the introduc. 
tion of complicated or unnecessary moving parts. Before 
this Society it would be superfluous to say that force cannot 
be increased by any mechanism thst man can devise. When 
we have reached our highest excellence as constructors, the 
utmost we can do is to expend force in the best way. Up to 
a century ago it was a popular notion that by combinations 
of wheels, pinions, fly-wheels, and other devices of the en- 

ineer, force could really be increased, but that delusion hag 
ong since passed away from Lancashire. Even down to a 
comparatively recent period the notion prevailed that it in- 
volved a waste of force to take motion from the periphery of 
the fly-wheel of a steam engine, yet in all the books written 
upon the subject, from the days of Ferguson downwards, the 
principle was clearly set forth that one pound on the long 
arm of the lever was equal to the hundred pounds on the 
proportionally shorter arm, or that the one pound, multiplied 
by its motion, was equal to the hundred pounds multiplied 
by its lesser motion. It was the deductive mind of the late 
Sir William Fairbairn (whose name and memory we all re. 
vere) that broke through the thraldom by which we were 
bound, and ever since the application of true principles, as 
depending on the circumstances of each case, has extended 
all over our own country and the world generally. As regards 
force itself, we know nothing; all that we know of force is 
its effect. We may know that all the foree which we have 
to apply in our factories, or to work our locomotives, or to 
propel our steam vessels, comes to earth from the glorious 
sun, but we are not any nearer in our answer to the great 
question, What is foree? But this we do know, that here we 
are in a little world with force at our disposal, and that our 
simple duty is to turn it to the best possible advantage, so 
far as we know. ‘The one man who has done most for the 
economy of fuel and force in our day is Dr. Joule, of Man- 
chester. The effect due to the discovery of Joule’s equiva- 
lent of heat and work, both now and ia the future, is incal- 
eulable. For one thing, it has removed our self-sufficiency, 
and made us dissatisfied with the amount of work done by 
our steam engines with a given quantity of fuel. This is s 
healthy condition to be in. The ten pounds of fuel per horse 
power per hour which pleased our fathers, is already reduced 
in some engines to two pounds; still we are dissatisfied, and 
thousands of earnest seekers, scattered over all civilised 
countries, are at this moment trying to lift the corner of the 
thin veil to discover one other of nature's secrets so as to 


| enable another pound to be saved, and it is more than pro- 


bable that before 1975 comes round the fuel required for 
steam engines will be reckoned by ounces. 

It is interesting to look back over the past history of dis- 
covery to observe the connexion that subsists between the 
human instrument and the place where he lived. We 
cannot think of Pisa and Florence without also thinking of 
the pendulum and the barometer, and the honoured names 
of Galileo and Torricelli. A visit cannot be paid to Glasgow 
College without the mind pe rene, 2 the slim figure and the 
thoughtful countenance of young Watt. For the same reason 
Dr. Joule’s laboratory, where the experiments were conducted, 
will yet become classic ground, and Manchester in future ages 
will be proud of conducting strangers to the birthplace of the 
Equivalent. 

Yo far we have looked at the tool subject from the work- 
shop or practical point of view; let us now endeavour to 
consider tools from another stand-point, as the exponents of 
the progressive development of the human mind in con- 
trivance. 

If we consider the mind of man asa tool in the hands of 
the Almighty to work out ideas, then in that sense all tools 
may be said to have had their origin in the design of the 
universe. On the present occasion, however, we will look at 
tools as emanations from the mind of man. In our era tools 
may be divided into three grand stages of development ; how 
many stages higher they may go, it is not for us of this 
generation to say, but we have every reason to believe from 
what we do know, that man’s work with tools is scarcely 
begun, that they are still the infant Hercules, just entering 
upon boyhood, and before him lies the great task of perform- 
ing the whole of man’s toil and mn <9 by automatic tools 
not yet devised or even imagined. The vast ramification of 
nature’s open secrets will, as time unrolls, be gradually 
revealed to man, secret after secret, according to his mental 
capacity for their reception. ; 

erting for a moment to the pre-historic man with the 

stone and string looped to his wrist, a condition which we m# 
suppose to have existed before the invention of hammers, 
we can readily conceive the very disadvantageous circum- 
stances under which men began to embody ideas. They had 
no tools ready-made to begin with, and hence progress would 
be extremely slow, even if men had been under culture oF 
mental training. But when we think of men in an opposite 
condition, we can scarcely realise the difficulty of the situation, 
when even the hammer was unknown, and each individual 
tool was a vague idea, that had to be reduced into the 
form by the means at hand, then, step by step, one tool would 
lead on to the next. Thus tools and entree «= have come 
jogging along together for thousands of years, ways a loving 
sepia and nately tulgleg each other during their long 
and toilsome journey. A 

Tools in their first or nearly the 








whole of the tools of past history up to little more than * 
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, and their great distinguishing characteristic is the fertile minds of Rennie, Fairbairn, H and Wren, | thousand years The class of articles there exhibited 
to, tate whic man wines to emery ina materia Watt's governor assumed an entirely now chemin It was consisted of “ white, and blue fastened with 
form does not remain in, or form a part of, tools. For now released from the task of opening and closing the cords of fine linen purple, to silver and pillars of 
example, man conceives the idea that iron shoes to his door which admits the water to the wheel; it had marble ; and silver with pavements of red, 
horse would be an advantage. Here the shoe is the idea to to act as an adviser only. It had « small room or office set blue, white, and black marble.” We that it was kept 
be embodied. After long study, he conceives the way by apart for its own use, where it could watch and think, without Open for six months, and at ths canals a grand banquet 
which the shoe can be made, that by using a hammer on an Y 0 orderlies, in the form of bevel wheels was given which lasted for seven days; to this feast were 
anvil, a pair of tongs, and a few other of the then existing | were stationed alongside, whose duty it was to transmit the invited all the princes and nobles, as well as the from 
tools, the piece of iron may be fashioned into a horseshoe ; caer te pendulum to the water-wheel, telling the | 127 provinces. The wine was iy from 
the same with regard to a screw, foal, av nap thet thing. | wheel w to correct its own error when going either too fast palace, and all drank out of vessels gold, each goblet 
The chief point to observe is that the embodied idea does not | or too } of a different pattern. The official is contained in the 
remain in the tools, because at the making of every successive| Half a century rolls on, when a much higher duty opens first chapter of the Book of Esther. ‘Ahnough modern oxhinte 
shoe or screw the man has again to use his intellect, his skill, up before the pendulum in connexion with regulation of tions may not contain such profusion of wealth and magui- 
and craft ; none of his mental faculty that conceived the idea steam engines that are now extensively made in nor commend themselves to the minds of the 
of the shoe remains in the hammer. i : i is new not only does all that was | © by having each article of a different and, 

From a number of causes which were in operation during | done in the earlier engines, but in addition it takes into con- | therefore, only at the command of the + atill they 
the previous four hundred years, chiefly rememay dey. Italy, | sideration the exact amount of work which is being done at | contain that which is immensely better, the whereby the 
France, Germany, and England, there begins gradual | each moment ; it takes note of the pressure of steam, of the necessaries and even the luxuries of life within the 


dawning of a new era in tools; an entirely new race grow | value of the vacuum in the condenser, then, by a recondite 











tools 
» Who, 7 whh the can ip 
out of the old race, with this wonderful peculiarity and dif. Process, it is able to determine the exact point y the co and ge Bee i. Bok | 
ference, that the idea or mental conception is not merely em- Chan le dase wontne te eat off the supply of steam, so that in the —uling want home tend to refine the ; 
bodied in the material form, but in addition, the man’s own | the utmost effect may be obtained by expansion ; and along } character, to increase and to make little earth a : 
mental! faculties are transmitted to and remain an integral | with that the utmost economy of fuel. We thus see the happier world to live in. Besides, tools and machinery | 
part of the tool. By this change man relieves himself from | material embodiment of ideas to erform a reasoning pro- are not only wellsprings of diviliestion, but still more ; 
the drudgery of having again and again to repeat himself. cess, which neither the man who Fest conceived the idea, | especial! they mitigate the toil of countless millions of the : 
He is not only relieved from the physical toil of using the nor any number of men assisting him, could perform in the human family, Considered in all their bearings, tools are @ 
hammer or the distaff, or other but he saves his mental | same space of time. they help to dilute the poison in the sting of the 
labour as well. Thus the intellectual thinking of the brain It is an interesting question to consider how the district cain, ond ln obene seldenod pantete 40 cee @ small 
becomes a part of the automatic machine. : became so for its tools and machinery. portion of his birthright. 
This second stage of tools embraces the larger portion of | Doubtless were many causes of a material naturewhich | Ia conclusion, Majesty's Government having accepted 
modern devices for the treatment of materials, including the contributed to the result, but the true cause of Lancashire | the invitation of the of the United States of 
mechanism of textile manufactures, and ly, but not | superiority lies mach deeper. Asa youth in Manchester, ahi in the International Exhibition to be 
necessarily, they derive their force through motors which are | fresh now thirty-six years ago, I was then | held at 4 engi 1876, in connexion therewith they 
independent of man for their effect. It is useless to quote | st ly impressed with a certain marked mental peculiarity tw, Of One geaerl eeciraatian of 8 suitable sepresente- 
examples in Manchester, b they are the leading and | and ry the interval ins pits department, where tion of our general machinery in the British A 
distinguishing features of the district or spinning, weaving, | there was am je op ty of stalying es of number of concurring circumstances render it very desirable 
the working of metals and wood, the Walter press, and many w i country, it appears to me that porting thr Goveraneeat ee ae ot bee ts ee 


others whose name is legion. Paley, in his book on nataral | secret 
theology, uses the argument of the watch as an evidence of 
design, and reaches a climax by supposing the watch to con- 
tain within itself the power of ing other watches. Had 
Paley lived in our time, he could have been furnished with 
scores of illustrations where tools repeat themselves and 
transmit all their good or bad qualities. 
There is yet a third stage of a still higher order of capacit 

in tools. he tools of the second order may be said to 

by a sort of blind routine ; they have only a single idea im- 
parted to them, which they reiterate, but have not the faculty 
of being able to think afresh for themselves. If any difficulty 
arises in the course of their working, they are at a loss what 





clusion that the best practical 
to do, and not unfrequently break their hearts over the are the men of Lancashire. They and their for more | do to hold our own. 
dilemma. There are modern tools which not only have ideas than four generations, have been under a course training | vitality and cease to our present as engineers 
embodied in them like the tools of the second order, but in for this pre-eminence. are not only hard workers, but before the world ; and, notwithstanding trouble and ex- 


addition they have what wo may almost call a reasoning 
faculty ; they have the capacity of putting several ideas to- 
gether, then summing up the existing conditions, and 


of 
arriving at @ practical ision in a fraction of a second, a| an set of people in this or any other country. 
mental process which would occupy a learned philosopher for Tis ponstical supmriosisy to's osteaemnes af ae in- faculty of invention, and we are just as likely to lessons 
hours, even if furnished with all the facts of the case. troduction of the cotton manufacture the people of | from them as are to from us. oe Bey wr 
Then there are other tools which are provided with a | Lancashire—a race who like work (or the sof working — several months in America for a 
and to the preeision uired in the making of cotton - was baling Segmdet Teas eae en ears afield 


nervous system, which pervades their mechanism, whereby if 
any poate bs of their normal condition occurs they instantly 
communicate the fact to a sort of brain and stop of their own 
secord. Other tools perform the most difficult mathematical 
calculations, and are capable of printing the result, so that 
nO error may occur in the copying. 


One of the most striking illustrations of this reasoning | through successive competition with America. 
faculty in tools is a recent application of the pendulum, and is The turn of mind of the genuine Lancashire workman Aa is naturally raised against the enormous 
all the more interesting on the present occasion because it decidedly practical, and is rarely like the Scotch | which Americans have upon imported machinery 
enables us to watch the progress of an idea from the string | or German. He seldom thinks deducti His turn That tax is much to be nee ah ent mas 
and stone of our pre-historic man. mind leads him from facts to the advanced of an im- | be ly to American as well as 
We are all more or less familiar with the pendulum, provement, or up the principle on which the idea is} our own. however, that we ourselves are but one 


| 
: 
| 





which is rather a natural fact than an invention. The pre- 
historic man in tying the string to the stone did not embody | he t ht out by a deductive mental process, from ve | mistaken notions by which the protective party are influenced. 
the idea of a pendulum; he the pendulum in his hand | principles down to the material idea embodied. habit the same time, let us remembar thet there is in that 
every day, but he had not the capacity to observe ite wonderful of mind, not wit ing all his marvellous inventive power country a who hold our pee tenga pe Weer 
Properties; justas it is with ourselves now in regard to other would never have made him distinguished in tools, nor would hands we ly strengthen by to and 
things which are before our eyes waitiog for some one to ob- | it have enabled hi to achieve the 7 tone results that | ticketing our machines with British It will have an 
serve them with more insight. came the inductive minds of Arkwright, Hargreaves, educating effect on the American mind, more especially on 
The pendulum is the best indicator of the progress of time | Crompton, and their successors. Watt arrived at the sepa- purchasing part of the community, who will 
which man has yet discovered. A cord of « given length | rate condenser by the reverse process that Arkwright arrived thereby see the enormity of the tax, and be led to the con- 
will keep the same time, whether movin in a long or a short | at his great invention. Both are typical of their respective usion that it would be cheaper for them even to subsidise 
arc, within certain limits, yet the welll went on for many deductive and inductive, from principles their own makers than not to have our machinery dut free. 
thousand years before it detected this remarkable —- down to facts, from facts up to principles. Watt’smind| There are, however, other and higher reasons pw we 
The great Galileo, while still a young man, was the first to | was full of Black’s speculations on latent heat and the radical should endeavour to make @ good im a 
observe the fact from the swinging of a suspended lamp in of the Newcomen engine, which he thought out de- next year. By going in our we will iy show 
the metropolitan church in Pisa, and which he afterwards ductively in various directions before the glimpse of a te | them that the events of a hi years ago have left no 
confirmed by experiment. condenser came upon him, like an inspiration ; even it bitter rancour eating into our hearts, that so far as wo are 
From that time until now the pendulum has been the chief was vague and abstract, but, by continuous thinking, it took } concerned the is oes ee Eales on Se 
feature of an ordinary clock, In the clock, however, the | a concrete form that would afford the practical condenser. | are by Like ourselves, the Americans are a 
pendulum has no real work to do, it swings in its own way Even now the Scotch mind is deductive, and Scotch deduc- tiie nation, nd ae ex tfomely arn fntgard to atc 
and keeps its own time, and is indepe t of man for its tion has to be brayed for years in the English inductive mortar matters, much more so than an older nation. has 
behaviour. It would go on swinging for ever, except ‘ore great in the class of tools that depend on | wisel said, “A man that hath friends must show himself 
or the frictional and other resistances that it meets wit ; | induction for their contrivance. At the same time, Scotch friend! -” It is the same with nations; by in our best 
eng Are TF op teatenee pelos | oe ne ena te Rasheed ih Shave boseme'| have meses t0 poy thaws thie ail hal teen ee 
ulum, while the force required to matters goi received; man sons have ve pay ; 
pr ™ ae = ; : folks at home, and of the grand old stock through which they 


isthe earth’s attraction, due to the gravity of « weight. 

the course of time, James Watt, ia ing for a regu- 
lator to his steam engine, ‘pounced on the ulum, but he 
was not able to apply it in all its innate simplicity. At 
length his deductive mind conceived the idea of = double 
Pendulum, united at the top, and made to revolve instead of 
bed aang! {eo that centrifugal force would step in, and he 
would thus secure all the pendulam advantages by the modi- 
fication. In the clock the pendulum has ly to swing, 
but Watt gave it a new office, perhaps not quite so dignified | cradle of machine tools, and the nursery ground to the 
as the former, for it now had to act as a porter, to open and dovdlepmens. 
close a door for the admission of steam, as the engine went too 
fast or too slow. 

An idea once fairly got hol of in the practical world is 
teldom lost to mankind. A quarter of a century passes by, 
when @ step of promotion opens up to the pendulum. It was 
made a monitor to a water-wheel, and after passing through 


; 
F 
g 
ea 
: 
< 
E 
£ 
5 
F 
i 
2, 











458 


ENGINEERING. 





[May 28, 1876. 








COAL AND IRON IN THE UNITED STATES. 
Notes of a Visit to Coal and Iron Mines and Iron 
Works in the United States.* 

By I. Lowrmuys Bet, F.R.S. 

(Continued from page 436.) 

r Iron Ore. 


whose kindness in coramunicating it I have the most pleasing 
recollection. 

The country which furnishes the so-called Lake Superior 
\ lying between Marquette and Esconaba 
way connects the two localities, so that 
the ore can at either. 

Like the magnetic ore in New Jersey, &c., the variety we 
are idering has probably been the result of horizontal de- 

ition ; strata—quartzite and j taining it, 
i also been 


ee geod but 
ve not Se pe an eghewval, ut have 
effected pressure ; hence the specular ore has been 


the contents are obtained chiefly by open 
miners engaged in working the ore earn above 12s. and the 
labourers about 6s. per day; and at this, I consider, the cost 
of extraction at the best mines will not exceed 7s., and it 
i i 6d. put into wagons at the mines. I 


ready exceeded one million tons. The data just 
iven, coupled with the fact that the iron produced from Lake 
uperior ore is 
steel, will prove conclusively the correctness of the few words 
describing its value already used. 

Of the wonderful deposit of specular ore in the State of 
Missouri, known as the Iron Mountain, every one has heard 
at least the name. In this case, however, unlike the deposit 
of magnetic ore at Cornwall, the mountain is not all iron. 
At its base it consists of a very hard porphyry, covered at the 





top to a depth of 20 ft. to 60 ft. with this rock so altered, as 
to be readily pi with a knife, and instead of having the 
dark hue o rock in its normal state, it is of a light buff 


colour. Traversing the harder strata is a vein most i 

in its width, spreading from a few feet to nearly 200 yards 
across, but in the latter case there had been intruded masses 
of barren matter. In one locality, however, I examined a 
face of omens ore free from all admixture of foreign sub- 
stance, 70 igh and 50 ft. wide. Through the superim- 
posed stratum of rock run small strings of ore, and through 
ite mass general! Soames ee of the mineral are disse- 
minated. This disintegrated mass is so loose in its texture 
as to be acted on by a current of water which is directed 


leavin . 

The uantity worked in any one year from this de- 
posit was 300,000 tons. The ore is so hard and solid that 
the labour of obtaining it is t; this and the quantity of 
sterile matter to be handled—three times the bulk of the 
mineral —reduce the useful effect to about one ton per man, 
per day, employed in the mines. The earnings of those 
fy song A yO the ore, vary from 4s. 6d. to 5s. 3d. 
per day, for which they have, in summer, 11 hours of actual 
work. The deposit itself being the property of the company 
who carry on the my ae imagine the actual expense 
of delivering the ore into railway wagons will not exceed 
7s. 6d. ton. It is, notwithstanding its compactness, of 
eas uction, inasmuch as a furnace only 40 ft. high, with 
ree of 94 ft., blown with cold air, will make from 100 to 
120 tons per week of grey iron, with less than 24 ewt. of 
charcoal. With moderately hot air, 150 tons can be run with 
under 21 cwt. of thisfuel. The yield of the ore may be taken 
at 65 per cent. 

There are other deposits in the vicinity of the Iron Moun- 
tain, one of which, Pilot Knob, I examined. It is appa- 
rently « lar bed or seam of ore lying at an angle of 
perhaps 16 deg. It reposes on, and is covered by stratified 
porphyry, into which it sometimes gradually s. The 
thickness of the bed may be taken at 30 ft. Owing to its 
extreme hard and t of cover, the one wee 
ing is high, probably 10s. to lls. per ton. Hitherto, 
one ie been comanel and the ore obtained by open 
work. The superincumbent rock is now about 100 ft. high, 
and preparations are being made to work the mine in 
galleries. ’ . 

The yield is about 56 or 67 per cent. requiring something 
like 26 ewt. of charcoal per ton of foundry oa. 


Limonite or Brown Hematite. 
The two varieties of ore which have occupied our atten- 
tion, viz., the magnetic and the specular, though existing in 
considerable quantities, do so in isolated patches. The next 


two, of which I iving some account, are remarkable, 
not only for thetr sbundance in any particular locality, but 
also for the persistent manner in which certain veins are 
eup to continue over miles and miles of country. Thus, 
the brown ore found in the neighbourhood of the Lehigh 
furnaces, in Pennsylvania, is supposed to be a mere con- 
tinuation of the deposits which, beginning in pass 
h Tennessee on their way ina -easterly direction. 
I — FT Sag it in different com- 
¥ 
mencing 


ab wa ie eat 
among the alluvium as as in 
decom posed rock immediately both 





the clay. In 
® Paper read before the Iron and Steel Institute. 





enough for the manufacture of Bessemer | +), 
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for 
| 
many hundred yards. They are in the low ground, 
been explored by small excavations down to the vein, 
— litte to the soesh of this ie dep the 
ittle to south of this is an ore osit, 
of the Pioneer Iron Company. Ss condats oft someted MAL 





on sscending which, w within 150 ft. to 200 ft. from 
the summit, of brown hematite are ticed 
om the surface, and the water-courses exhibit the rock 


At Snake Creek Gap, 
Railway, I had an opportunity of 
a vein, having a width of about 50 
was wal into carts at about 
hill widened, the vein, judging w AY 
water-courses, widened until it was 600 ft. The 
as ascertained by the aneroid, from the point where 
came visible on the smal] ravines to where 


ae 


hich | beds from which it is wrought are very limi 





wards the foot of the hill, was about 120 ft., but tees towards 
the summit also looked silicious, like the ore belonging 
the Pioneer Company, formerly described. | 
At one working, where the ore was being smelted, I 
learat the cost, delivered at the furnace, was 3s. 9d. per ton, | 
and the actual yield 46 per cent., as shown by the books. | 
It is unfortunately very rich in phosphorus, containing about | 
1 per cent., so that it is useless for steel making, a remark, I | 
believe, generally applicable to this variety of ore as it occurs 
in America. 


From the information just communicated, it will be per- 
ceived that brown hematite is found and worked in Pennsyl- 
vania, so far north as about 41 -» and the places last 
scribed are close on the 33rd lof latitude. If, as | was 
aseured, veins of this ore are to be found all along the inter- 
vening country, end if they are more or less continuous 

hout, we have five or six hundred miles of territory, 
eapable of affording this valuable mineral in any quantity. 

Red Hematite. 

Rn the United me ed met be no ore omege - in 

seal properti t t idal " 

c Cumberland and Lancashire. That of Alabama and 

Tennessee is known as the red fossiliferous ore, and lies in 

regularly stratified beds among sandstone and shale, resting 

on the Silurian li 


in which the measures were lying at an angle, approach- 
ing 40 deg. The uppermost rock is sandstone, in some 
places on! a few feet thick, and underneath it lice s csam of 
the ferous ore from 8 ft. to 30 ft. in height. I walked 
ee ee 1 + hanes 
precipice is minera), varying from 18 ft. to ° 
Unfortunately, the contents of this vein are extremely 
silicious, so much so, indeed, that it can only be used 
fitably when mixed with other ores. The composition will be 
represented by the following analysis : 


Silica... oe ove «- 18.00 
Peroxide of iron ... ie 77.50 
—_ . ore ore oon = 
a iS aa 
Phosphoric acid ove eco 50 





limestone. 
In one instance, I ascended a hill 300 ft. or 400 ft. high, friend, 








this 8 ft. had been put into wagons at about 2s. per ton for 


labour. In the furnace it gave are tee 
This variety of ore (it may be veins) can be traced 
for many miles distant. Thus, at Rising Fa 130 mi 
further north, it is found in a seam from 6 ft. to 7 ft. thick 
Sihbin lee aeacee 
is in me, : 
Silica eee “sn 7 
Peroxide of iron ... — = 85 per cent. of iron. 
eee ove 5.00 
| ee: a ao . S30 
Water and diffe- 
rence ore oe 2.03 
100 


Of course, as the ore getsthinner, and from the depth of 
cover has to be won by close work, it becomes more expen. 
sive to get ; thus, at one place, 6s. 7d., and at another 10s. 4d., 
was given me as the cost at the mines. 


: 
8 
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ss 


in the Hanging Rock region, and these, I 
exclusively supplied by the clay ironstone bed 
district. 


. The bottom portion undoubtedly was 
composed of ironstone, but the u 2} ft. only gave 7.2, the 
next 34 ft. 27.27, pas | Negpenad ey 35.80f iron. A working 
of 4} ft. would thus give a calcined ore containing sbout 
36 cent. of metal. 
far as I know, the only important of this variety 
of ore is that found in the Tuscarawas 
five or six furnaces are supplied, which furnish an iron said 
to be similar in quality to that smelted near G » The 
ares. 
Se See coal seams near the tops of 
the and hence, owing to the denudations which have 
created the valleys, the black-band is only found in isolated 


Smelting Works. 


words on the spirit with Pitch this important question is there 
approached, may have some interest with our members who 
d their calling with such light as scientific 





I would say in reference to this indi ble form of 
assistance, that our friends across the tic are as fully 
alive as we ourselves are to its i Vi 


t importance. Very 
time to tine by 
aig coed 

these 


most 


excellent publications are issued from 
different states, under the superientendence of 
known as the State geologi 
volumes, is contained 


citizens of the United States, who, at 
of their descen- 

ing scientific treini 

As instances of this liberality, which | had personal oppor- 
tunities of examining, I would mention that of m 
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may be taken at 200 tons, and that of the larger at 300 tons 





applied by them. In short, it would be im to con- 
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ceive any body of men, taken as a whole, pursue their week, The works of the district this name are 
calling vith Ereater earnestness and dentine wer nat = Lake Champlain Furnaces. situated om both banks of the Ohio, partly ie tha ams Ste 
who are attached to the mining and metallurgical branches The rich ores found in this district enable the smelters to that name and partly in Kentucky. Coal is obtained ali 
of industry in the United States. x be economical in the anthracite used, which, laid down at the round Ironton, but the best is obtained from the south bank 
In attempting to describe the smelting works of so vast a works, costs about 24¢. per ton, the consumption being abou: of the river, at a distance of five or six miles from the works. 
country, my observations must be restricted to those of a very 25 ewt. per ton of pig At Crown Point and at Cedar Point, Limestone is in the immediate neighbourhood from » bed 
character. In endeavouring to bring this before | now urnaces have recently been erected con- | *bout 5 ft. The ironstone is also the of the 
you, I shall select certain seats of the iron trade, a struction, the former 60 ft. high, and the latter 70 ft., with | Country, so that the relative position of the is more 


mode of procedure which wil give a fair idea of the progress 
i 


hich has been effected withia ite and, af the i hitherto considered. ‘The furnaces have the further en” 
cums tiene, will afleed come conception of the advantages cothing ee ee nt Wan ane a eine agente tage of being situate on the Ohio, which here is « large river, 
and disaivantages which have to be encountered by those | sir wit large furnaces on the of this neighbourhood ; ili we off 


engaged in its prosecution. 
Blast Furnaces of Pennsylvania. 

Before the means of communication were as complete in 
the United States as they are at the present day, there were 
three conditions requiring at all times especial attention from 
him who seeks to apply himself to the smelting of iron—a 
ready supply ‘of ore—s sufficiency of fueljwithin an easy 
distance, and what was then of equal importance—the proxi- 
mity to population, in order to secure the necessary labour 
and a market for his produce. 

So far as the States of New Jersey and New York are 
concerned, the mines of magnetic ore, the forests which then 
covered the surface of the countr , and the vicinity of the 
towns springing up on the seal » supplied all these three 
requirements. As the primeval woods were cleared away, 
and the applicability of anthracite for blast furnaces, along 
with the value of the hot blast, wore demonstrated by our 
fellow-countrymen, David Thomas and William Firmstone, 


_ Lake Superior Furnaces. 

The fuel employed is exclusively charcoal, of which about 
18 cwt. in the furnace ive a ton of iron, but to cover waste 
it is taken at 20 owt. ie'd of the ore is above 64 per 
cent., and is so readily omelted that a furnace 41} ft. high, 
snd 9} ft. in the bosh, will average about 250 tons per week 
of No.1 pig fit for Bessemer purposes. About 1 ecwt. of 
limestone per ton of iron suffices as flux. The keepers earn 
10s. per day, the wages on @ ton of metal amounting to 9s. 


Cleveland Furnaces. 
At or near Cleveland City, on Lake Erie, works have been 
built as a convenient place for the ores of Lake Superior, to 
meet the block coal from Briar Hill, near Youngstown. In- 





the banks of the Lehigh, the Delaware, and the Susquehanna cluding the railway dues and the freight from Escanaba to Furnaces of Indiana 
were selected as suitable sites in which the fuel and the ores | Cleveland and deli at works, the cost of transport on the I was unable to visit this district but one of the iron- 
of New Jersey and those of other localities are brought to- | ore will reach 15s. to 6s., or from 22s. 6d. to 24s. on the Pig- | masters very kindly gave me the most minute information re- 
ther. By a system of slack-water navigation, secured by | The carriage on the coal amounts to at least 9s. on the ton ng it. The furnaces are about 62 ft. making nearly 
mming up rivers, aided by short canals, and subsequently | of iron; so that for this item of transport alone, including 00 tons per week, two-thirds foundry ps peg | forge. 
railways, increased facilities of transport were afford moving the limestone, nearly 35s. per ton of produce has to | The advantage of their position is the possession of block 
consequence of these, the localities in question have, in be ex ; are, in g about 62 ft. in coal, of which, with about one-fith of coke, they consume 
recent years, risen to a position of great importance as iron- | height, running about 300 tons per week. The coal costs | 96 iefly from Missouri 


making centres. 

Compared with Scotland, Staffordshire, or the Cleveland 
district in this country, the manufacture of pig iron, made 
from the materials just enumerated, presents, however, no 
advantages in the matter of transport. 

The conveyance of coal to the 

banks of the Lehigh will 
cost about ... oe ++ 68. per ton of iron made, 
The conveyance of the ore 


them delivered about 13s. 6d, per ton, and of it, 2} tons are 
consumed per ton of pig. In some cases this is mixed with 
Connellsville coke, brought from so t a distance that ite 
rice delivered at the works is 17s. 6d. per ton. The head 

pers earn 7s. 6d. per day, and the wages on « ton of iron 
amount to 9s, and 10s. 


Furnaces o Shenango and Mahoning Valleys. 
These two — obtain their fuel - * sy = 
vicinity of the works, but, as the Lake ene ore they 
be brought from Cleveland ity, they have 


: 
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from New Jersey, in many employ has to 
er, into account, i ve an advantage of a cou roposed Enclosure Dover .~- Review 
™ Sdlingesstnefiontonn of their matericie. and Historical pte a all 


The furnaces I visited were not so lar, as those at Cleveland 
City, nor was the blast quite so well The make runs 
from 250 to 275 tons a week per furnace. Raw coal used per 
ton of iron, amounts to 60 ewt., but some makers prefer, even 
See Prnne & peopertion of Connellsville coke brought from 
the Pittsburg district. Head keepers are paid 7s. to 7s. 6d., 
and wages on a ton of metal vary from 8s. 6d. to 10s. 6d. 


Pittsburg Blast Furnaces. 

"nee reeyap oe in this Ney nae / are coke from Coane 
ville, which is delivered at t urnaces at 9s. per ton. is, pa 
raee it Pakseth its Position on the Ohio, constitutes the | ment eastward up Channel, Bae mae, te prejecting groynes 
value of Pittsburg, in an iron making point of view, for the and Se n the r’s mouth. pomssting 

Superior ore for mere carriage will not cost less than eo as @ military station attracted attention from the days 
25s. per ton, and for transport of coke from the ovens to this | of Gasar whose description assigned to this and the Bod 
town, 4s. 6d. is paid. Some ore from the Iron Mountain in rous works of the all testif oe ton 
Missouri is also employed, but it costs in railway dues as much Henry VIL. erected « round tower on the western side of the 
as that from Lake Superior. Of the total cost then of iron, harbour, with moorings; and during the su went reign « 
something like 45s. is absorbed for transport. new west pier was evemeea, but the shingle econ pe 

The older furnaces are 45 ft. to 55 ft. in height, and run 
from 200 to 250 tons per week, with @ consumption of 
27 ewt. to 28 owt. of coke. Others 60 ft. high, run 800 to 
380 tons per week. 

Within a few months of my visit, two new works have 
been started, the high furnaces of the North of England 
having served as the model upon which they have been con- called the Mole 
structed ; it is only proper to say, that they who examined presen 
what had been done on the of the Tees, have known 
how to profit by what had been the result of our experience stone 

orkshire, 


In the so-called Cleveland district, in the North of England, 
I have estimated that in order to bring the oolitic ore, the 
flux, and the fuel together, the cost of transport is something 
like half the sum paid by the Pennsylvanian makers on the 
ton of iron. 

With regard to the blast furnaces themselves, making 
allowance tor the changes rendered necessary by the climate, 
there is in reality no difference worthy of notice. Their 
means of receiving the raw materials resemble our own in 
the North of Eagland. Of course, the chief subject for 
consideration is the question of fuel consumption, and here | 
am bound to say, as a rule, the Lehigh masters are perhapsa 
little behind the age. In furnaces 65 ft. high, with boshes 
of from 17 ft. to 18 t., the anthracite used in smelting an ore 
yielding 50 per cent., with 12 ewt. of limestone, was about 
35 ewt. A portion of this waste I conceive to be due to a 
want of a sufficient heat in their blast, which, however, by the 
pyrometers always in use, indicated fully 1000 deg. Fahr, 
Lhat it realiy fell short of this, generally speaking, was 

ved by its inability to melt zine, which fuses at a couple 

of hundred degrees below this temperature. The more im- 
putes cause, however, must be ascribed to the insufficient 
eight of the furnaces, but in this matter no one can feel 
surprised that the iron smelters, whose fuel is anthracite, 
should have hesitated before following the example of 
English ironmasters. The jatter have the advantage of 
using a compact and hard fuel, which comes down in large 
Pieces to the hearth, while anthracite is apt to splinter with 
the heat, and requires, it is said, even in a furnace of 





moderate height, a pillar of blast ual to from 7 lb. to9 1b | in the counties of Durham and Y stones | brough north 
or 50 lh to sesenns ena works known as the Isabe’ consist of two furnaces, great op od Gaboth, es af ph lw “The hieg en. 
One or two ironmasters, however, have been bold enough | 75 ft. high, with boshes of 20 ft., and the Lucy, where there cou this work, y viewing its progress, and giving 
to venture on the erection of furnaces of 72 ft. high, and | is one stack of the same ons. 50,0001. towards it, but at his death it went to decay, and in 
their experience has roved eminently successful, for the fuel As jhe Proprietors made no secret of their produce, I am Queen Mary's ign an attempt was made to carry it on, which 
has been theveby seduesd to something like 25 ewt. per ton | sure they pardon my repeating what was told to the failed for want of fands, The beach drove quite through the 
of iron. I do not say that with a little higher temperature world in in reference to ee pet Bag piles and choked the harbour. jog « shelf from thence 
in the blast, and an additional height of furnace, even this is make. It is uite true that at some of our English - easterly to the bottom of the cliff called Caste Rar ay ane? 
wr TnPable of a little reduction ; at the same time, looking ments in the district, a furnace has been known forming an uncertain outlet assisted by manual labour. These 
at the usual qualit of their coal, I am not sure whether this to give 700 tons in one week, but this does not ge causes, and the loss of Calais about the same peri , brougit 
must not be regarded as a very satisfactory necale, more than 200 tons the usual rate of driving, w Dover into decay, lapsing into the condition a mere shingle 
skilled mons a ints he individual rates, at least of the and above is the average production at the Isabella and Luey haven, like other small ports slong our south-eastern shores 
i men, were below ours at period of my visit there, | works. This shelf became an effectual barrier; and a 
furnace Sland ede en hina ie. t0 15s. paid in There is nothing either in the construction of these far- stone wall was partly bail’ te' Pianta South tho Water 
the North of England. As a rule, however, they have more naces, or in the superior in efficiency to those used where the river ran into the to Block Bulwark 
men than we employ for the same work, and this, added to in the Middlesbrough _ The temperature of the blast on VILL’s pier, 1100 in length, and if complenrs 
some superiority in our arrangements and make, enable is indeed scarcely as high as it is blown at in the North of would have cost 100,002. surveyor to this work, John 
us to smelt a ton of iron for considerably loss the amount en gece The whole secret lies in forcing in the air at a True, disgraced his and was not faithfal, and was suc 
paid in wages in Pennsylvania. : high Pressure, 8 Ib. to 9 Ib., and in immense volume. ceeded by one Ferdinand Poins from then who 
Their tbwing machinery, as a rule, is of the highest 0 doubt the ready reducibility of the ores in use at these had been in repai Besnahae to the Thm nt 
ain reared, tndkbange eizeDeih, 28, indood, ie no | two works is favourable to « large make, as was shown te be | ead tee cad Westeieh, who tedetest amas sminak 
bare than is required, looking at the great pressure of the the ease in the charcoal furnaces, near Marq ait Tam | “knocks” or groyoes, and a wall from the Water Goren 
blast in use. Open tops being formerly the fashion, the by no means satisfied that, so far as economy of 1 is con- Castle Rey, about 660 yards in length, on the eastern side of 
gases were drawn through a in the furnace sides, cerned, a sacrifice of 5 ewt. and more of fuel, is the price paid the harbour ; and another wall at land. 
and, in order to avoid loss, the boi and heating stoves were | for this unusually large production. The of ward to the cliff, yards in pep ected 
grond hi erungement, by fering the tices of | See a ib Oana very cheaply, war Set std ec; lal siperighty wooden sl ee Fre oe 
und. This t, i ing the distance iron. 
So het crate ee may be the cause of Ths He Eee ear a mucha. 0 9 6 po at “arming,” an af on heat Meo 
phe blast not being delivered into furnace at a sufficiently Sock teat cana pistes a ne Ge or Pred from that locality were eventually employed, undér & Treasury 
tem) ture. A 
‘ Yas 40s, tor thelt coe ae ee * Bead before the United Service lastitutloa. 
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The make of the 55 ft. and 60 ft. furnaces, of grey iron, 
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expenditor and surveyor, The work was begun May, 1583, 
walls of earth, chalk in the middle, sleech on the outside lined 
with { ; in three months the whole “perimeter” or en- 
closure of the harbour was finished, and had no lexks, and con- 
tinaed so for three years, and then at quarter flood a ship of 
60 tons could enter, and at high water 500 tons, and two jetty 
beads were finished, perfecting the mouth of the harbour. 

Those works amounted to 2700/. Siuices were also then 
formed ; the first small sluice in the cross wall being taken up 
and superseded by one 80ft. long, 16 ft. broad, and 13 ft. deep, 
with two and which took a whole month in laying. “ The 
good Lord Cobham staid there all the time, and kept a table to 
encourage the workmen.” 

James i. appointed a commission’ to supervise those works, 
and by the charter of this monarch, 1606, the back of the pier 
or harbour ground was granted to the warden and assistants of 
Dover Harbour. 

Much interesting light is thrown upon the condition of Dover 
Harbour at an early period by the drawings in the Cotton 
Collection of the British Maseam, principally referring to the 
reigns of Henry VIII. and Elizabeth, showimg that the harbour 
was formed by the flow and reflux of the tidal waters through 
the beach, cast up across the inner side of the bay by the waves 
from south-west, with three main channels in the direction of 
the inner pent. Arecheliff to the west is described as a chff 
with bulwark and groyne at foot, and thence to the south pier 
a castellated wall, with guns backed by a stone slope, and ter- 
mioated next the pier by a stone bulwark mounting guns, with 
loose stones thrown at the foot; from this a timber groyne or 
pier projected in a south-westerly direction, apparently to arrest 
the beach, and from the stone bulwark a south pier, convex out- 
wards, covers the entrance from the south-west, with guns 
mounted at the head, and loose stones, thrown down at the foot ; 
the north pier, of a crescent form, curving outwards, of timber, 
with a pole and lantern at the head, is considerably overlapped 
by the south pier; a large amount of beach is shown fronting 
the bay and surrounding the haven waters. The importance 
attached to the military defence of these works is shown by 
these early documents. During the reign of Elizabeth, the 
harbour assumed somewhat its modern form, with the inner 
pent and outer pent and the outer harbour, called by thie 
mariners of that day Paradise, and there appear to have been 
two groynes between Archeliff and the Block Bulwark of 
Henry VIII., which stood near Cheeseman’s Head, which was 
incorporated in the root of the present Admiralty Pier. 

From the head of Queen Elizabeth’s south pier, and in the 
same line ran the foandation of Heury VIII's, in a straight 
line easterly for 660 ft., terminating in the Mole Head. 

Various groynes were situate on the north side of the harbour. 
The last, calied the North Groyne, approximated in position 
with the north end of the great pent or inner harbour, and the 
distances from Archeliff Fort and Cheeseman’s Head to the 
north end of the great pent, measured from those old plans, 
exactly accord with those taken from modern surveys, and 
these documents are interesting, showing as they do how 
parallel were the circumstances of the harbour at that remote 
period to those now existing, and that points bad been rendered 
permanent by works of art and the general outline preserved 
to the present day, moditications of form having been brought 
~~ by the extension of former and by the addition of modern 
works, 

The plans of Elizabeth also show that the shore was then 
protected by numerous groynes forming sudden projections and 
deep recessions. A plan of 1695 shows that the Block Bulwark 
bad gone to decay; that a vew north pier was contemplated 
that year; there was then a“ Becon on the Moule Head,” and on 
it we find the extent of Henry VIII.’s foundations, justifying 
the praises of old writers; from 200 ft. to 300 ft. seaward of 
any modern works prior to the erection of the Admiralty Pier of 
the present day. 

Leland, Camden, Stow, Burton, Sumner, Stukeley, all de- 
scribe the town and harbour; and Camden has the following 
truthful and noteworthy passage : 

“The town lying among the cliffs where the harbour 
antiently was (when the sea came up thither, as may be in- 
ferred from the anchors and planks dug up there),” &c. 

And — 

“ On the side next the sea, now shut out by a gravelly beach, 
it was surrounded by walls, of which some part still remains.” 

Stakeley also contains the following graphic passage : 

“ If we consider the antient state of Dover, we must imagine 
that the little river ran directly into the sea and left a harbour 
close to the walls of the town; but in process of time, as the 
sea threw up that vast beach which lys between the town and 
it, the river was forced by an oblique passage to creep along the 
shore under the southera cliff and there vent itself where now is 





the shingle. 
— his history of Dover, says : 
* are no records remaining to point out the time, when 


the depth of the stream was so much diminished, as not to 
admit vessels into the valley, bot it is certain that, as early as 
ard the Confessor, the mariners were obliged to seek shelter 
heir boats on the eastern side of the bay, and they con- 
tinued to use that place as a harbour for many years ; for when 
the town with a wall and towers, the 
harbour was at the foot of the hill, near the wine vaults, where 
the low ground still appears, and was used for many years as a 
farm-yard, a garden, and for other 
Captain Perry, weil known by his memorable work to stop 
Dageaham breach on the Thames, visited Dover in August, 
_ ) a d Aylmer, - he referred in 
report to the surveys “ endeavours,” from the “ t 
Walter Rawieigh,” until his view to reader the pert evaliahio 
to large ships. He recommended low-built groynes along the 


aap tee ae the harbour, dewn to low water 
along the of the town and an extension of the west 
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is more ri frequently lost ip one storm by mer- 
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chant ships being driven from their anchors in the Downes, 
than would make this a common place of safety for a very eon- 
siderable number of such ships. And your lordship can best 
jadge bow great an expense would be saved, and what advan- 
tage would acerue in time of war, by making this a port con- 
venient for cruising ships.” 

Smeaton reported on the harbour in June, 1769, and referred 
to the importance attached to it as a national object from a 
remote period, to the changes it had undergone, and the manner 
in which it had for years been blocked up with shingle; he dis- 
couraged groynes, the necessity for which he said would be 
“eternal;” he referred to the danger the pent wall was in 
formerly from a breach, until a fall of the Castle Cliff arrested 
the beach, made more permanent by the subsequent erection of 
the Castle Jetty, and consequent accumulation of shingle, 
also to the erection of Cheeseman’s Head, and to the duni- 
nution of its effect in arresting beach, consequent (he said) on 
its decay. 

Smeaton, like Perry, proposed an elongation of the west pier, 
and certain improvements im the sluices, 

Telford, during the winter 1833-34, was called in by the late 
Duke of Wellington, then Lord Warden of the Cinque Ports, and 
chairman of the Harbour Trut, to report, consequent upon 
the continued increase of shingle and blocking up of the har- 
bour, who advised and partly carried out the extension of the 
sluicing power from the inner harbour to a reservoir and sluices 
in the south pier head extended and a low water external apron 
therefrom. 

At his death these works were completed, together with ex- 
tensive improvements of the pent and inner harbour, by the 
late James Walker, Past President of the Institution of Civil 
Engineers, who also subsequently earried out the Admiralty 
Pier, vow under the charge of Mr. Druce, who for many years 
was resident engineer. 

The report of the Commissioners on Harbours of the south- 
east coast, describes the then condition of the works, and sng- 
gests that their extension and improvement, and an elongation 
of Cheeseman’s Head, are all ‘* most desirable.”’ 

A joint report by Colonel Thompson and Captain, afterwards 
Admiral Beaufort, recommended in any design for enclosing the 
bay that the east and west piers should be connected with the 
shore and commenced simultaneously. 

The report of the Harbours of Refuge Commission refers to 
this “advanced port on the south-east coast, and that it “has 
attracted the notice of. sovereigns and ministers from the 
earliest times, and bas led to a large expenditure of money, for 
the improvement of the present tidal harbour.” 

The opinion of Mr. Pitt, who employed the elder Rennie to 
report, is dwelt on, us also the satisfactory results of Captain 
Washington's examinations. 

Both reports of 1840 and 1844, place Dover first on the 
catalogue of sites for harbours of retuge. 

Before both these Royal Commissions, the highest naval 
evidence of the day was given advocating the enclosure of the 
bay; amongst others by Admirals Beaufort and Washington, 
Captains Bullock and Calver, R.N., and Mr. Iron, the harbour 
master. That of the first has before been referred to, and Cap- 
tain Bullock was of opinion, that taking all circumstances of 
position, present works, &c., into consideration, Dover was the 
most advantageous site for an artificial harbour of refuge, for 
the protection of the narrow seas, and that a harbour of refuge 
could not be made in the Smail Downs, under any circum- 
stances, equal to Dover, and that when coupled with defence, 
the latter site was preferable to any. Captain Calver gave 
similar evidence; his fear of deposit then, arose from deposit 
from the fresh inland waters, and he considered the communi- 
cation between the inner and outer harbours should be cut off, 
and he did not apprebend much deposit from the still water; 
however, it would share, he supposed in a degree with Rams- 
gate this objection, but there would be less deposit, due to the 
greater depth and consequent distance it had to fall. 

A diagram is given of the main designs that bave appeared on 
this subject: that of Henry VILI., black; the Government 
in 1840, yellow; that by Sir William Cubitt, 1843, brown; 
Steward, 1843, blue; the Government design, 1844, red; and 
last, that by — Vetch, a Royal Engineer officer at that 
time (1844) employed by the Admiraliy, green. 

It will be observed that the eastern termination of the Go- 
verninent designs of 1840 and 1844, does not extend one-half the 
distance from the Castle Jetty to the Cornbill Telegraph, west 
of the South Foreland ; it has, however, been industriously stated 
of late that the great Harbour of Refuge project extended to the 
latter point, to throw discredit upon it, involving as it would 
then appear, the enclosure of double the area of water ever 
contemplated by agy Government, and Captain Calver, R.N., 
in a recent pamphlet in defence of certain changes of opinion, or 
modifications of view, has not hesitated to state that the Corn- 
bill Telegraph was the point selected for the eastern termina- 
tion of enclosure, i.e., as before stated, double the distance east- 
ward from the Castle Jetty to that really chosen. 

The recent modification of the area pro by Sir Andrew 
Clarke, R.E., is shown upon the Admiralty Survey, with the 
modified and extended lines (as compared with 1840) of the 
Government of 1844. 

When the results at Holyhead, consequent on commencing 
with a defined area of adaun subsequently extended, are 
considered, it is hardly necessary to urge the importance of a 
very mature consideration being given to the selection of the 
=> the commencement of the wm ier. 

adopting a point just east of the Castle Jetty, and re- 
bishe the detance to the outer lateral breakwater, the area is 
reduced one-half; but the length of breakwater is by no means 
diminished in the same ion, as the absolute saving i 
length is one-fourth, that at the sacrifice of 100 acres 
es water of 38 ft. to 40 ft., available to ironclads, enc 

ithin the south-east angle of the design of 1844; the 

sheltered portion, and away from and not interfering with 
Continental traffic, the more important when the probable 
tered conditions consequent upon the introduction of 
vessels ase considered, and also distant from the stream of 
to the commercial harbour. 

The question of area appears to be illustrated by the Holy 
example, for Dover, as a great military station and anchor: 
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near the Downs in time of war, commanding the navigation of 


the Channel, would appear to demand an increase rather than a 
diminution of the area of enclosure when the increase in the size 
of shipping is considered ; and this without any reference to the 
condition of the Navy up to the present time, tentative and un- 
solved, and would — to warrant the conclusion that Dover, 
as a naval station, Id afford as nearly as the site will admit, 
the same facilities as Portland, Cherbourg, or Holyhead. It is 
also worthy of notice that the two areas of enclosures endorsed 
by Her Majesty’s Commissioners of 1840-44, are almost iden- 
tical, with this difference, marked and significant enough, that 
the design of 1844 enclosed a larger area, and projected from 
a furlong to a quarter of a mile further seaward, leading to the 
inference that Her Majesty's Commissioners were of opinion that 
an extended and not a reduced area of enclosure was demanded 
by modern requirements, added to which the finished head of 
the Admiralty Pier coincides with the south-west angular bend 
of the design of 1844, i.c., 1000 ft. in advance, or seaward, of the 
a point of the design of 1840, another telling and significant 
act. 

The evidence before the Commissioners of 1840-44 led to the 
same conclusion, that Dover was first in importance as compared 
with ail other stations, military or naval. 

The great length of time (thirty years) during which the Ad- 
miralty Pier, or western breakwater of the enclosure, has slowly 
advanced towards completion, and the revolution effected in the 
Navy in that period, have tended to the result that Dover is 
more thought of as a place of embarkation and disembarkation 
for the Continental traffic, than (if the bay were enclosed) « 
most important adjunct of national defence, and the very key of 
our position, east and west. 

Ali the works of military defence executed by Her Majesty's 
Government during the above period, conceived and carried out 
in a spirit emulating that which actuated Henry VIIL, Eliaa- 
beth, Burleigh, and Raleigh, have teen apparently planned to 
convert the site into a British Gibraltar, and would appear to 
lead to the conclusion that the base of the enclosed sea should 
approsimate with that of the shore defences recently executed 
for the protection of the sea front, flanks, and rear ot the town. 

An impression prevails that the Government design of 1644 
extended to the South Foreland as before stated, and that would 
be two miles eastward of the town, whereas the whole area of 
enclosure, iacluding the one mile frontage of the town, is only 
1} miles across the bay. 

The chief arguments that have been used in favour of a re- 
duction of the area were its proximity to the Downs, and that 
harbours of refuge are not now uired as they were thirty 
years back, due to the extension of steam and gradual extinction 
of sailing shipping. 

As regards the first, the opinion of Captain Perry, an old 
merchant captain, and the naval commanders before quoted, may 
be referred to, as also the statistics of the “ Annual Wreck Re- 
gister Chart,” to show that the frequent casualties on the 
“treacherous” Goodwin Sands, to a great extent would modify 
this view. 

As regards the supposition that sailing must be gradually 
superseded by steam shipping, though to a degree true, it is also 
in a degree hypothetical, as will be seen by a study of the Board 
of Trade returns of our trade, and navigation, and shipping 
statistics, Peano | as they do the continued marvellous 
progressive increase of the commerce of this realm. 

On this point the following curious calculation may be referred 
to which appeared in the Pall Mall Gazette of 3rd December, 
1874, taken from the Bureau Veritas, and which no doubt may 
be relied on as tolerably faithfully depicting our commercial 
position as a maritime power. 


“ Mercantile Navies of the World.” 


ons. 

No. 56,289 sailing vessels oso ee 14,523,630 

» 5,365 steamers exe oe oe «=: 08-4537 
So that sailing vessels are yet ten times more numerous, avd 
carry nearly three times the commercial tonnage. And to show 
our pre-eminent commercial status, one-third of the above 
amount of sailing vessels are British, namely, 36 per cent. of the 
vessels and 37 cent. of the tonnage. As regards steamers, 
more than one- are British, namely, 58 per cent. of the 

vessels and 60 per cent. of their tonnage. 

The present unfinished state of the design leads to the result 
that there is a considerable local shoaling under the pier aud 
deepening elswhere—what has in effect been termed a redistribu- 
tion of material, the average depth over the bay remaining un- 
changed, and would no doubt cease on the completion of the 
enclosure, or would rather take place to leeward of it, and be- 
yond its area. 

This result has been well described in a joint report to the 
Admiralty of 17th May, 1865, by Admiral Bethune and Cap- 
tains Calver and Bedford, R.N. There is one important para- 
graph in this report that may be quoted, namely: 

“ We may mention incidentally that the Admiralty Pier has 
proved highly beneficial to Dover Harbour, both by preventing 
the accumulation of shingle at the entrance, and by materially 
reducing the silting up withio, so that the harbour can now be 
taken at almost any time when the depth of water will permit.” 

Without raising the question as to whether the Admiralty 
Pier is the cause of the present absence of shingle eastward, as 
there are more active agents at work to the windward or west- 
ward of it, no stronger argument than the above quotation could 
be used for the immediate completion of the original great 


design of 1844 
(To be continued.) 


Qurensstayp Rartitwars.—The gauge adopted for the rail- 
ways of Queensland is 3 ft. Gin. Upon the southern and 
western railways of Queensland there are now 188 miles 
open. There are 30 miles open on the Great Northern Rail- 
way of Queensland, and it is now being extended, and will 
ultimately reach the gold and copper mines of the Peak 
7. gael eggs ee pli op awe wh pene 

active formation, ill soon completed ; surveys 
have also been made for an extension from Warwick to 
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rock, which may be classified under one of two 
THE ST. GOTHARD TUNNEL—No. II. | jeada, resisting ‘material, and crumbling material, 
Tue important position which, for a number of | these latter requiring timbering and heavy lining, 
years, the work 08 pug ey long subterranean gal- | the placing of which delays the work ae 
ieries, has occupied in the practice of engineering, | This latter class of material is besides gene ee | 
the great works lately finished, or now in course of | subjected to considerable infiltrations, As we 
construction in the New as well as in the Old | see presently these two extreme cases present them- 
World, the gigantic projects which are from time | selves along the line of the St. ard Tunnel. 
to time developed, lead us to study with care the On the northern side the heading had to traverse 
special and all-important problem of the mechanical | granite through over 6000 ft.; on the south side 
perforation of tunnels, e first of these works | the yielding and disintegrated rock was insecure 
through the Alps—the Mont Cenis Tunnel—in | and characterised by infiltration, the discharge from 
which for the first time mechanical appliances | which was not less than 4000 gallons per minute. 
of special construction were Pir a such as the | The work of perforation is necessarily influenced by 
air-compressor and the drill, already solved the | the hardness of the rock, the conditions of its 
problem. Even the possibility of rapidly boring | solidity remaining the same. It will be sufficient 
long tunnels was shown; and the results obtained | to consult the appended Tables to see that with an 
with the machines of the illustrious Piedmontese | equal section—64.58 square feet—of the small 
engineer Sommeillier formed data on which to esti- | gallery, the number of holes varies from 11 (a 
mate the probable duration of similar future works. | minimum in the crystalline schists of Airolo) to 27 
It was indeed on the results obtained during the | (a maximum in the granite of Goschenen). The 
latter years of the formation of the Mont Cenis/| number of holes ——— is proportional to the 
Tunnel that the various competitors for the second | resistance that the explosive material must overcome 
similar work—the St. Gothard Tunnel—based their | during the blast. 
estimates. | If we examine the geological profile of the St. 
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closely that of M. Giordano. ne 
A. Granitie gneiss more or less homo- sa 
B. Gneiss more or less schistous, nearly cas 


«; oe ore - owe 1,148 

D. Micaceous schist, ing to gneiss ... 4,260 
0 to 

e: Pt me vi ae aus “ee 

° ist more or amphibolic ... 6, 

or schistous ... ote 885 

H. Mica-schist rich in veins of quartz ... 2,624 
schists, sometimes serpen- 


I, Amphibolic 
a wed eee oes oto 4,100 
J. Dolomite, gypsum, and anhydrite... 328 


Assumed length of the tunnel .,, 48,933 
The opinions of these two eminent geologists 
have, up to the present time, been fully justi 
At the end of April, 1875, at a distance of 6535 ft., 
the heading atthe northern (Goachenen) end, quitted 
the granitic gneiss or granite of Finsteraarhorn, 
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The improvements ‘made in rock-boring appli- | Gothard Tunnel, we see that the principal mass to 
ances allow now to be realised a still more rapid | be traversed consists of gneiss rich in mica, passing 
progress than was effected in the Mont Cenis Tun- | to micha-schist, and alternating with pure gneiss 
nel, and on present results, estimates for future | and schist. This main body, which includes 
similar works will in their turn be based. For | the space between the Val d’Urseren and the 
the works of such a nature as we speak of, in- Val Bedretto, is formed of beds, which, as in the 
volve consequences too serious not to require the | case of the greater number of the Alpine zones, 
utmost previous examination and care in advance, | composed of crystalline rocks, rise fanlike, in such a 
on the part of those interested. The lengths of the | manner that in the northern part of this fan the 
passages to be pierced, and consequently the time | beds are inclined to the south, whilst on the southern 
required in piercing them, is certainly one of the | part they are inclined towards the north, and the 
first considerations which acts in favour of the pro- | central beds approximate to the vertical. The granite 
jected work, or which condemns it entirely. The | proper of St. Gothard, does not appear across the 
value of a complete study of the subject of me- | ies of the tunnel, the axis of which only meets at 
chanical perforation of tunnels, by means of which | the north end one of the granitic spurs which 
it is possible to arrive with some certainty as | descend from Finsteraarhorn. This spur, cut b 
to the prospects of similar works that may be pro- | the Reuss at the Val des Schéllenen, presents itself 
jected in the future, is therefore evident. To cite equally under the form of a fan, of which the beds 
only one example ; the piercing of the Simplon Tun. | of the meridional portion terminating at the Val 
nel, which has lately been discussed in the French | d’Urseren are almost vertical. The tunnel traverses 
National Assembly, and of which the surveys, &c., | this from Goeschenen to Trou d’Uri (Urnerloch) 
are being made, will be seriously discussed by all | for a length of over 6000 ft. 
interested, in connexion with the most recent results| Between these two crystalline masses of St. 
obtained at St. Gothard, the progress of the last | Gothard at the spur from Finsteraarhorn, is found a 
work being considered as normal, while an expe- | zone of crystalline limestone, which extends from 
rience of more than two years suffices to establish Valais to the Vallee du Rhin, a formation ordinarily 
definite results. | accompanied by dolomite, &c. oe geologists 

It is almost useless to review the mechanical in- | doubt—and the doubt is but reasonable, judging 
stallations for a tunnel like that of St. Gothard, | from the profile —that this calcareous stratum 
Compressors furnish the air necessary for working | will be found under Andermatt, in driving the 
the boring machines. Such, in a sentence, is the | tunnel, which at that point is 984ft. below the 
mode of subterranean boring. The work itself | surface. Certainly it is sya oes to estimate the 
comprises two distinct periods: making the holes | thickness of this bed at suc a de th. 
and removing the débris after each blast. Without | The able geologist M, F, Giordano, Inspector of 
pausing here to notice the various descriptions of | the Royal Corps of Mines of wes Sy ves the fol- 
rock drills that have been introduced since the time lowing résumé of the geological profile of St. Gothard 
of the Sommeillier perforator, and of which the | along the axis of the tunnel from Goeschenen to 
principal—those of Dubois, Francois, Mackean, Airolo: 


Fe r ae i ide | feet. 
erroux, and Turrettino—have worked side by side | A. Grealtie ; ji das Nee. a 


at the St. Gothard Tunnel, we will consider more | geneous E> 0 
B. Gneiss, more or less schistous, almost 


particularly from a statistical point of view, the 
relative progress effected. The results recorded | vertical dip 1,148 
since the commencement of the mechanical perfora- C. Crystalline micaceous limestone __ ... 426 
tion will thus serve as data by which can be ap. | D. Micaceous schists, passing to gneiss, 
proximately estimated the average rate at which a | and black schist... 7 


éo ve 2,853 
tunnel can be driven through a given material by | - rr dee hy Regs Lager Saale 20,696 


mechanical appliances. | *F. Sehistous gneiss, with and 
A i i i lumps of quartz ... a nD 5,510 
mong the causes which exercise an influence | pe of q ‘isediis.. mas 


on the speed of perforation, the two most im- | > eee , aig? 
portant, are the geological nature of the rock | - er coe “i — ys 2,033 
traversed and presenting a surface of greater or | eatainonio 
4 less hardness, and the actual composition of this Assumed length of the tunnel » 40,426 





which it has traversed from the commencement of 
the work. The rock presented itself under the 
form of micaceous schist ing to mica schist, with 
thin veins of quartz. e rock met with at the 
southern (Airolo) end, equally confirmed the geolo- 
gical data given above. e publish above the 
profile of the formation through which the tunnel 
passes, and on which the axis of the work is shown, 
the strong lines at the ends indicating the length of 
the small gallery at the end of —_ last. Moreover, 
in connexion with each of the following Tables is 
noted month by month the geological condition of 
the rock traversed, with which the time of perfora- 
tion varies, and is already considerably reduced with 
the reduction in the number of holes required. In 
August, September, and October, 1874, for ex- 
ample, the granitic gneiss of Geschenen 

abruptly to micaceous schist, and the period of 
boring fell to 3 hours 30 minutes, the minimum 
figure that was attained on the north side. Enter- 
ing the granite, the time rose from 5 hours to 5 hours 
30 minutes, and the daily advance which had reached 
16 ft, 4in., fell to 9 ft. 10 in., or 10 ft. 9 in. 

As we have already stated, the time taken up in re- 
moving the débris after the explosion, has to be added 
to the time of perforation, to obtain an accurate 
result, the perforation being interrupted during this 
second stage of the work. The ing frames of 
the perforators have to be removed to shelter from 
the blasts. The operation of removing the débris 
is one of great importance in tannel work. 

Asin the work of drilling the holes, so in re- 
moving the broken rock, the nature of the material 
greatly affects the pro made, the extremes 
ranging between absolutely dry, and water bearing 
rm Removing the débris from a Lie wee | dry 
locality, as at Gceschenen, is easy, and can be effected 
in from two to three hours, whilst double the period 
is necessary in dealing with the water-yielding rocks 

i i is so consider- 
able, that after each blast; the bed for the boring 
oe tx San tan COME oe torrent 
20 in. 4 workmen on i 
under what resembles a tropical. rain ‘deer fies from 


the roof of the heading, and day new sprin 
appear, either from the itself, or from the 
of the galle became so 
serious at the front of the worki that the borings 
have been interru for sev days, the water 
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TABLE No. L—Mosruty Prooress maps ts toe Year 1873 wire toe Bortwe Macutwes ts roe Heaviyes at tHe Gascusyen axp Arrolo EvtRances. 
April. May. June. July. August. September. October. November. | December 
i ee Meee wee tee Se ee ie ee ee ee ee eee Ge 
- a — — = - _ —_——- eee eee -C—“— —-> -————  — -- — a | as 
ft. ft. ft. ft. ft. ft. ft. ft. ft. | ft | ft. ft. ft. ft. ft. 
Monthly poe ose 08.07 144.65 149.24... 172.36 153.60 218.77 290.93 | 169.66 197.45 232.06 196.80 | 243.37 167.77 |261.74 (226.15 
Mean daily progress . 3.25 4.66 4.95 5.54) 4.95 7.05) 938) 648) 659) 7.71, 683! 7.80, 557) 843 7.92' 
Maximum daily progress eos DU 7.87 11.48 | 15.58' 8.20) 10.49! 19.36) 9.676 10.49/ 10.82) 9.84) 12.79) 12.79) 13.77! 11.81 
Number of monthly perforation 37 5D | 62 66 70 | 70 89 | 58 74 77 | 7 75 70 85 77 
h. h. m. h. m. h. m.| b. m.| b. m. b. m.| hb. m. | bh. m./ bh. m.| bh. m.! b. m.| bh, m.) bh. m.! hh. m, 
Mean time for each perforation... 8 42 8 40 8 13 643/310), 641  2382:7 9'312)6 8}331)}430)4 9' 440 845 
- removing débris 8 38 5 52 6 41 6 8|7209'5 2 581,518 637 | 413) 5 58|446'542 359 6 7 
, a complete operation ove |17 20 14 32 13 54 ... 11 61 |10 89 1043 8 3 12 22; 949 921/929 916 | 951 | 8 89/1 9 42 
Average number of holes drilled... 29 27 27 one 26 ll 27 12 27 16 24 | 17 | 2 15 24 17 
ft. ft. ft. | RA Ae Se We BH Ae SE Sw Se ee Ms ee 
3.28 3.28 | 3.28 3.28 3.61 | 3.28 | 3.93 | 3.28 | 8.93 | 3.28 | 8.61 | 361 | 3.61 | 3.28 | 3.93 


Mean depth of holes 


TABLE No. IL—Mowruty Progress maps ty THs Year 1874 wits tHe Borrse Macuiszs 1s tae Heapines at Each Entuance. 
































January February. | March. | April. May. June, July. August. September, October. November. December. 
—— | Beet. eth OR. Pi _ceabes |— . ESS oe — eo ee 
@la/@patealalajl~alefjatalateltajelaseidatfepal@! aie@ela 
eS | S| eS | en | a be a | ED | | et | ee | a | ee | me | es cee |e ay 
ft. ft. ft. ft ft. ft. | ft. ft ft ft. | t% | fe. ft, ft. ft. ft. ft. ft ft. | ft ft. ft. ft. ft 
Monthly progress 138.45 169.90 220.74 [181.71 (257.15 206.64 197.62 169.90 265.84 | 147.22 |232.88 206.64 | 309.30 203.69 394.91 198.93 350 63 168.43 376.54 |238.76 271.91 276.50 283.72 |276.17 
Mean daily progress ... = 7.71) &.57| 7,87 6.49) 830) 6.66) 659 564) 8.57 75| 7.77) 689) 9.97 656 12.72) 689 1168 561 12.13; 7.71) 902 922, 9.15! 8.29 
Maximum daily progress ... | 238.22) 885 98H] 1115) 18.04) 1246) 10.17) 8.85) 1049] 8.53) 13.77) 11.48] 14.10) 14.10 19.68) 9.84 18.69 10.49 16.4 | 12.13) 14.27) 14.10 13,12! 14.45 
Montaly number of perforations .. 82 62 74 | 5s 86 | «(66 06 60 91 55 78 66 } 91 63 110 65 123 55 115 | 82 a4 85 9 | 8 
: bh.mihmbhmjphmjphm hms hm hms) hm) bm) hm bmi hm hm hem bm bm bem hem) bem bem bem. h,m_| hm. 
Meon time for each perforation .../ 546) 52 545/252) 536) 352)629)6 9(518)811/557/6 2)/514'710 357)758 322 817 350) 511/452 443 5390/4 8 
removing débris $16) 648 317) 7 6\/259'741/)3 3/546) 251) 525/248, 446/248 431 251) 337 219 415 239) 346'240'3 8% 243/54 5 
Time of a complete operation 859 1212 9 2) 958 | 8 35/1) 13 | 9 32 11 54) 8 9/13 36 845 1048, 8 2 1141 648 jit % 641 1232 629 8 57 732) 819 813'}813 
Average number of holes drilled... 24 20 a 15 24 16 a4 18 24 22 | 24 | «622 24 22 21 27 19 27 21 | 19 21 19 22 19 
ft ft ft ft ft. ft. ft ft. ft ft. am .4 & ft. ft. ft. ft. ft. ft. ft. | ft ft. ft. ft. ft. 
Mean depth of holes... 361 | S61 3.61 | 3.6L | 3.6L | 3.61 | 3.61 | 3.61 | 3.61 | 3.61 | 3.61 | 3.61 $61 | 3.61 | 361 | 361 3.61 361 3.61 | 361 | 361 | 361 | 361 | 3.61 
adopt a special nature of tamping, in order to hold | similar to those at Geeschenen. In December, 1873,| of the workings. Between 1640 ft. and 1670 ft. 
in the charge of dynamite which the water would | with 1902 ft. 6in. advance, the first three grow springs burst through the floor of the heading. At 
To this end the car- | of hydro-pneumatic compressors were started. The | 1709 ft. the discharge was equal to 2580 gallons per 


certainly have driven out. P 
tridges were enclosed in tubes of tin of the same | fourth and fifth groups of these were finished in 


diameter as the hole, and they were fired in the | February and March, 1875, when the mechanical 
ordinary way. Such conditions, it will be seen, must appliances at this end were complete. The engine 
greatly increase the period of work. At the end of | house contains five groups of compressors driven 
the present article the most remarkable circum-| by four turbines. The gallery is driven by means 
stances attendant on this laborious period are noted. | of six perforators. 

Besides the geological and meteorological con-| The foregoing particulars, added to the data 
ditions, the progress of the work was greatly | given below, afford a full explanation of the re- 
influenced daring the two years required for the | sults we proceed to record. We shall publish the 
installation of the workshops, by the incompleteness monthly progress at each end, from the com- 
of the air compressors which drive the drills. mencement of the machine work ; the mean daily 
From September, 1872, the date of the opening of | progress; the maximum daily progress during the 
the south entrance, to the present time, the work | month; the number of each set of operations ; the 
may be divided into three distinct phases. time occupied for each perforation, as well as for 

1. The period of hand labour. , : | removing the débris; the mean length of each set 

2. The period of driving the drills with the | of operations, being the sum of the time required for 
steam compressors, Sommeillier system. - | drilling, blasting, and removing the broken down 

3. The period of driving the drills by the direct- | rock ; the average number of holes pierced at the 
“Grilsech estate bers into ths dettibe of cos,|of thin aye 

wf] A One | , os, e 
struction and the working of these machines, with| The following particulars will be of interest, taken 
which we shall deal completely hereafter, we will | in connexion with Table No. I. At the northern 
mention the exact dates of these various phases of | end the rock dealt with was always a very hard 
the work, for each of the two entrances—Gceschenen | granitic gneiss, ae beds of schistous gneiss inter- 
and Airolo, | posed, as well as layers of mica-schist. There was 

1. The northern (Gceschenen) entrance. Hand no infiltration, the schistous beds alone being 
work commenced here on November 4, 1872, and | moist. At the southern end the water discharged was 
continued to March 31, 1873, when 285 ft. Yin. of | abundant. When a distance of 460 ft. had been 
heading had been pierced. At the latter date | reached the discharge from the tunnel was 330 
machine boring was commenced, the drills em- | gallons a minute, the material was mica-schist. At 
ployed being on the Dubois - Francois system, | 531 ft. the water discharge had risen to 555 gallons 
worked by two Sommeillier compressors, supplied | per minute. Between 6 ft. and 7 ft. further a spring 
by the works at Seraing. On October 8, 1873, | was tapped which increased the water discharge to 
when a distance of 1279 ft. $in. had been reached, | 990 giliens a minute. The rock was so much dis- 
direct action compressors (the Colladon system), | integrated that several falls resulted and stopped 
called hydro-pneumatic compressors, were set to | operations for some days. In April of 1873, mica- 
work. On November 3, 1873, when a distance | schists separated by earthy strata were met with. 
driven of 1490 ft, had been reached, the second These were very full of water, and the discharge 
group was started. In January, 1874, with a total | averaged 660 gallons a minute. In May dry mica- 
advance of 2132 ft. the fourth group was started. | schist was reached, and rock full of fissures followed. 
On May 8, 1874, with a distance of 2952 ft., drills | In June the mica-schist was very full of fissures, 
on the Ferroux system were introduced. In/and at a distance of 672 ft. a new spring raised the 
December, 1874, with alength of gallery of 5245 ft.| water discharge to 1716 gallons per minute. In 
the fourth group of compressors was got to work. | July the rock reached was highly charged with 
In January, 1875, the total length being 5576 ft., | water falling in a continual rain from the roof of 
the fifth and last group of hydro-pneumatic com- | the heading. This diminished gradually, and at 
pressors was completed. On that date the | the eud of the month the situation was very favour- 
principal oan ms installations at the mouth of able. In August the rock was very soft, and the 
the tunnel were completed. The engine house | water discharge was 1950 gallons per minute. In 
contains five groups of compressors driven by | September the drills worked in mica-schist, and at 
four turbines, and the gallery is driven forward by | a — = ys» > Sane discharged was —s 
means of seven perforators, | gallons. n October there were quartzose an 

2. The Southern (Airolo)end of tannel. Hand work | granitic mica-schist. The water rose in large quanti- 
was commenced here on September 12, 1872. On) ties from the floor of the heading. Throughout 
June 24, 1873, with 702 ft. Sin. driven, machine| November there were also granitic mica-schists. 
work was commenced with the Dubois-Francois, Here the water entered the ery in large quanti- 
drills, driven by two Sommeillier compressors, | ties, filtering from the top, the sides, and the front 





minute, In December the material was granitic 
and quartzose mica-schist, and the rock was dryer 
up to 1752 ft. At 1774ft. new springs were en- 
countered, and for a further distance of 92 ft. the in- 
filtration was considerable. At 1902 ft. the quantity 
of water flowing from the face of the heading was 
from 395 gallons to 528 gallons per minute, and the 
discharge from the whole tunnel was 2370 gallons. 

With regard to Table No. IL, showing the 
progress for 1874, the following are the data 
similar to the above. 

At the northern (Gceschenen) end, the granitic 
gneiss was very dry, and interstratified with layers 
of gneiss and talcous schist. In July, gneiss and 
talcous schists, humid in some places. In August, 
the leakage increased, and the walls of the heading 
were moist. In September and October, the 
material was gneiss with layers of talcous and mica- 
schists. At 4756 ft. the flow of water was practi- 
cally ni7. In November and December there was 
granitic gneiss. At 5248 ft. the tunnel passes 
under the bed of the Reuss, at a depth of about 
487 ft. without any infiltration. 

At the sonthern (Airolo) end the following in- 
dications are recorded. Jan : Quartzose mica- 
schists; from the front of the heading was dis- 
charged a very small quantity of water, although 
the total flow of the tunnel was considerable. At 
2020 ft. it amounted to 3000 gallons a minute. At 
2046 ft. it fell to 2820 gallons, 36 ft. further it 
again decreased to 2494 gallons, and 29 ft. further it 
was 2244 gallons. February: Mica-schist, with a 
diminished discharge of water, amounting at 2181 ft. 
to 2176 gallons per minute ; at 1107 ft. it was 1782 
gallons. From the 20th to the 24th of the month, 
the slight cohesion of the rock necessitated great 

recaution and solid timbering. ‘The mechanical 
ring was stopped for four days. March: Mica- 
schist ; the water ceased to appear at the front of 
the heading. In spite of this, however, the melting 
snow increased the total quantity, which reached 2310 
gallons minute. April: Quartzose and granitic 
mica- schists, with considerable infiltration, and 
considerable eruption of the ground. ‘The dis- 
charge from the tunnel was 2388 gallons at a dis- 
tance of 2673 ft. May : Similar material; at 2715 ft. 
large jets burst out from opposite sides, and slightly 
beyond, the discharge amounted to 2850 gallons per 
minute. In June with similar material, the rock was 
relatively dry, and the same remark applies to the 
material traversed in July when portions of damp 
clays were met. August : ‘The mica-schist was inter- 
spersed with veins of quartzite. September: 
Schistous quartzite and mica-schist. The infiltra- 
tions recommenced between 3503 ft. and 3604 ft. 
The discharge in front of the working was 66 
gallons, October: Quartzose mica-schist. Water 
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not abundant, though at 3705 ft. the complete dis- 
charge from the tunnel was 2770 gallons per minute. 
November: A similar material, of which a part was 
dry ; at 4001 ft. and 4018 ft. powerful jets of water 
1} in. thick came out at 16 ft. from the end of the 
heading, and with so much foree as to overthrow 
the workmen, At 4100 ft. the discharge was 3100 
gallons per minute. December: Similar material, 
with considerable discharge from face of heading at 
first, but this afterwards e insignificant. 








THE MANCHESTER MECHANICAL AND 
INDUSTRIAL EXHIBITION. 
TEXTILE MACHINERY. 

Tuere are two exhibitions now being held in 
Manchester, viz., the second annual exhibition of 
the Society for the Promotion of Scientific Industry, 
and the Pomona Palace Exhibition. In our issue of 
the week before last we gave a short description of 
the first-named exhibition, and the inaugural address 
by Dr. John Anderson. Textile machinery, it will 
be seen, is not represented in that exhibition, The 
second-named exhibition, called the ‘‘ Manchester 
Mechanical and Industrial Exhibition,” has been 
promoted by private —— , and is under the 
superintendence of Mr. W. W. Hulse. In it several 
branches of textile machinery are represented, such 
as are employed in the cotton manufacture of the 
district. Carding, combing, warping, weaving, and 
other processes are shown. 


Messrs. Curtis, Sons, and Co, exhibit a¢arding 


engine with patent self-acting stripping motion for 
the flats, also a drawing frame with lap-machine 
attached, and an improved combing machine on 
Heilmann’s principle. Each of these exhibits 
is of excellent workmanship, and the combing 
machine is perhaps the finest example of a manu- 
facturing machine that is shown. 


Before the operation of combing was effected by 
Heilmann, the filaments were carded, consequently 
advantage could not be taken of the long staple or 
filaments, for they could not be carded without 
breaking. But it is necessary for the spinning of 


fine threads that the fibres should be as long as 
possible, and these can only be arranged in parallel 
position by means of combs, hence the value of 
the combing machine. 


Messrs, Evan A. Leigh, of Manchester, and 


Messrs. Higgins and Sons, of Salford, also exhibit | 


carding engines, and Messrs. Stone and Lewis show 
one of a new construction and occupying less space 
than usual. There is also a spinning frame shown 


by Messrs. Booth and Co., Preston, and a pin frame | 


by Mr. Whitehead, Manchester. The latter is 
stated by the inventor to be upon a new principle, 
and guaranteed to put 25 per cent. more on than 
the present frames in use. ‘The pin frame is used 
for winding the weft thread upon the bobbins used 
in the shuttle for weaving. 

A new “top cleaner” for drawing and slubbing 
is shown by Mr. Erman, Pendlebury, which con- 
sists of a revolving flannel which takes up all 
cleaner waste as fast as the rollers make it, this 
waste being collected by a comb by which it can 
be removed without stopping the machine. 

Messrs. Aldred and Co, exhibit a self-stopping 
beaming machine (Mather and Rossetter’s patent), 
which appears to do its work in a very satisfactory 
manner. It is for the purpose of warping or 
arranging the warp threads, All the thr 


| The shuttles are 
| action by means of a small compact Jacquard appa- 


neces- | shuttles are plac 


sion of the threads, but immediately a thread breaks 
the detector falls, and the lower end coming into 
contact with an oscillating bar causes a catch to be 
released and the driving etrap to be moved. These 
self-acting stopping motions are very generally used, 
but particularly in looms for stopping them when 
the weft th breaks. The principle of its action, 
pe has — in i pi upwards of a century, 

was, perhaps, t ted to the ordinary 
doubling frame as used in ik daovine, 

There are several exhibitors of power looms for 
weaving calicoes, checks, and fustians. Meesrs. 
Butterworth and Dickenson, Burnley, show a 
fast and loose reed loom adapted to weave either 
light or yes. goods, Pc i cons is for the 

of preventi ne to the w: 
in case the shuttle should not have been aires 
completely through it, or “trapped.” The reed 
becoming momentarily loose would not be able to 
drive the shuttle so as to break the threads, and it 
therefore acts as an additional means of safety to 
the stop-rod motion. Messrs. Ziffer and Walker, 
Manchester, exhibit a loom with a new “ positive 
taking up and letting off motion.” It will evi- 
dent that to insure regularity in the tion of 
weaving a constant given tension should 1 be put 
upon the warp threads, and that all throughout the 
length of the cloth a’constant number of weft threads 
per inch should be inserted. Now as the warp be- 
comes emptied or unwound from the beam the dia- 
meter of the latter decreases, therefore the strain 
upon the wity yecomtle greater in proportion, and 
the weighted leverage requires to bealtered. On the 
other hand, as the cloth is woven, thé cloth beam 
becomes of greater diameter, and its motions 
should also be regulated accordingly. It is for 
the purpose of effecting these requirements that 
taking-up and letting-off motions are used, and it 
is evident that whatever contrivance is ado 
must be a differential motion, and therefore some- 
what complicated. Up to the present time this 
operation has generally been effected by the atten- 
tion of the weaver and not by automatic means. 

Messrs, Hacking and Co., Bury, exhibit a fustian 
loom, a strong calico loom, and a cloth folding and 
m ing machine. The looms are of good work- 
manship, and that for weaving fustian has an im- 
| proved picking motion and extra strong crankshaft 

earings. 

The measuring and folding machine is a con- 
trivance now in general use, and the ingenious and 
life-like manner in which it orms its work 
makes it a very attractive exhibit. The cloth is 
folded and laid upon a segmental table-top by 
means of the motion of two traversing blades be- 
tween which the cloth passes. The extent of mo- 
| tion may be adjusted to any desired length of fold- 
jing, and as the blades travel from end to end of 
the table the folds are held down by means of 
| presser bars. These machines work at considerable 
speed, and must be of considerable value in all large 
weaving establishments. 

Mr. Robert Hall, Bury, exhibits a fancy drop- 
box loom with five shuttles for weaving various 
| kinds of cloth sogensin different colours of weft. 

rought into and thrown out of 





_ratus, and the use of ordinary paper cards. As many 


as 2000 or 3000 cards may be used, consequently a 


great variety of BF grtgyent gene hth The 


sary for a warp are not wound upon the beam at | or lowered to the level of the shuttle race they are 


one operation but are wound upon several beams, 
and afterwards the threads from them are combined 
and then wound upon the warp beam by means of 
the “slasher” frame, a name very suggestive of its 
powers, -Thus if a warp consists of 2000 threads, 
four beams, each containing 500 threads, are com- 
bined together and wound upon the warp beam. 

In the operation of beaming, it is requisite that 
the threads should be of uniform tension, and, in 
case any of them should break or the supply be ex- 
hausted, the machine should by self-acting means 
stop immediately. When several hundred threads 
are to be used, the contrivance for stopping the 
machine must be a very perfect one to insure its 
stopping on the breaking of a single thread, but this 
is effected in a very simple manner. The threads 
as they are unwound from the creels or bobbins 
pass over and under a series of rollers or cylinders 
to obtain the requisite tension. Each thread is then 
passed through the eye of a “ detector,” which is 
simply a small wire bent in the form of a slot, and 
having a loop or eye at one end for the passage of 
the thread. These eyes are kept raised by the ten- 


driven through the warp. In the looms used in 


| Yorkshire, shuttle boxes are generally placed on the 


outer surface of a cylinder, in fact similar to the 
grooves between the teeth of an ordinary wheel, and 
as the required shuttle is wanted the cylinder is 
turned accordingly. ‘The cylinder motion, or “ cir- 


cular ange is he gpa go orate 
than the p-box system not appear 
on casual inspection that it has a ed- 
vantages. But a high rate of soon dis- 


covers any weak t in such matters, and much 
depends upon the soundness of the workmanship 
and practical use of the machine. 

Mr. A. Clarke, Leicester, exhibits a narrow or 
ribbon loom shuttle of American invention. The 
bobbin in this shuttle is placed at the back of the 
shuttle and moves completely behind the planks 
slide bars of the shuttle. By this means a much 
larger shuttle can be used, for it also has the ad- 
vantage of passing through the most open part of 
the shed. After leaving the bobbin the thread is 
passed between two flat plates which are pressed 





together by wire springs. These plates occupy the 


oF | havi 





position of the bobbin or quill of an ordinary ribbon 
shuttle, but the front of the shuttle is in other re- 
spects similar to a common swivel or shuttle. 

The Richardson's Pneumatic Loom Company 
(Limited), Manchester, show one of their air pick- 
ing looms, in which the shuttle is thrown through 
the warp by means of compressed air, A small 
brass cylinder is placed at each side of the loom, 
and as the pistons are worked by the tappet 
shaft the air is compressed, and at the requisite 
place for driving the shuttle the air is allowed to 
escape, and by means of suitable mechanism the 
shuttle, is propelled h the Although 
the air loom seems simple in its action it does not 
appear to make much headway. ‘The applica- 
tion of air for driving looms is by no means a new 
contrivance, for it was attempted more than sixty 
years ago, shortly after the introduction of the 
power loom, and the use of a pair of bellows was 
tried as well as cylinders and pistons. 

Messrs. H. Cutts and Co., Manchester, exhibit a 
well made series of machines for testing the strength 
of yarn. This isa matter of considerable impor- 
tance in ining the quality of cloth. Some of 
the machines are for testing single threads, but this 
method is not safe to rely upon. It is far prefer- 
able to wind a certain number of threads into a 
hank and then test them altogether. ‘Thus as the 
strain is applied the extent of tension before break- 

can_be ascertained, and by having a number of 
teunts an average of their strength can be correctly 
pon poe Therefore, if two different pieces of 
cloth be unwoven to a given length their relative 
degrees of strength may be readily found. Wrap 
reels for testing the count or fineness of yarn are 
shown, one of which is upon an improved construc- 
tion, Also a small and compact instrument for in- 
dicating the revolution of spindles. ‘This little in- 
strument is —— with a small hollow cone, 
which being rigid the spindle revolves, and 
the number of revolutions from 1 to 10,000 per 
minute may be ascertained. 


LITERATURE, 


Hints to Young Architects. By Groner Wienurwice, 
Archi A few Edition, revised and considerably en- 
jorgets OL G, Hosxisson Guintavume, Architect. Lon- 
don : wood and Co. { Price 3s. 6d.] 

An examination of this book shows that it forms a 
material extension of the work upon which it is 
founded. Thus Parts IV., V., and VI., comprising 
about a hundred pages, are entirely new, while 
other parts of the book have received many addi- 
tions and revisions. The three first parts of the 
work refer respectively to the school studies, studies 
abroad, and early practice of a young architect, and 
contain numerous hints and suggestions of value, 
Then come the three new already mentioned 
—these dealing with the principles of construction, 
sanitary construction, and design—and lastly, we 
have a model specification, which appears to have 
been well revised in accordance with modern prac- 
tice. The book is one well calculated to be of service 
to the class for whom it has been written. 


Prime Cost Keeping, Tronfounders, Boiler 
and B eG. Premed Bostemen with the 
Method of arriving at all the General Averages required. 
B Big 3, Waker. Liverpool: Dunsford and Son. 

Nothing is more essential to the prosperity of an 

engineering establishment than the employment of 

an efficient system of keeping the “prime cost ac- 
counts, and this being so we are glad to notice the 
publication of the useful little manual now before 
us. Mr. Walker appears thoroughly familiar with 
his subject, and he treats it in full detail, giving 
sample pages of the books suitable for keeping the 
accounts of the different ts of an engi- 








neering works, and ing the mode of ring 
pases averages and out the costs of 
articles inv i t classes of work. A\l- 
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WEAVING.—No. XXIV. 
THE RIBBON LOOM. 
Tue common hand loom for weaving ribbons was 
formerly known as the Dutch engine loom, and it 
was also called the swivel loom. Before it was 


invented ribbons were woven in small looms, and | 9¢q 


only one ribbon was woven at once, But by means 


of the swivel loom from § to 10 or 30 to 40 ribbons, | 
according to their width, could be woven, conse- | 
quently it was an invention of great impori=nce, | 
and its introduction caused a considerable amount | 


of trouble as will be presently seen. 

More than a cent , and long before Dr. 
Cartwright’s time, the swivel loom had been made 
self-acting, for all the principal operations of the 
loom were made automatic. The shedding of the 
warp, throwing the shuttle, and beating the weft to- 
gether were effectually accomplished by means of 
cranks, tappets, &c., almost in the same manner as 
used at the present time, 

These improvements appear to have been carried 
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out both in France and England, at about the | 
same time. They really formed the first successful 
application of power to work the loom instead of 
the usual operations of the weaver. In fact, the 
history of the swivel loom, and the application of 
the bar, &e., to it, is the history of the first suc- 


cessful attempts at power-loom weaving, and on 
that account it deserves more than usual attention. 
The “‘bar” loom, or the ‘‘a la bar” as weavers 


often call it, was introduced in the following manner, | 
according to the evidence of Dr. Bowring before a | 
select committee on the silk trade in 1831-1832. | 


The question asked was, ‘‘ Whether the bar loom 
had been introduced subsequently to the Jacquard 
loom, and if its introduction had met with similar 
difficulties?” His reply was: “ Yes; that it was 
a Swiss invention, and it was taken into the neigh- 
bourhood of St, Etienne by two brothers who were 
themselves persecuted and abandoned to extreme 
misery ; the last of them died not long ago, in a 
hospital, in consequence of the obloquy and neglect 
to which he was subjected. Since then the use of 
the bar loom has become nearly universal in the im- 
mediate neighbourhood of St. Etienne.” 

According to this evidence the loom was intro- 
duced in the early part of the present century, or 
since the introduction of the Jacquard loom. But 
both of the great French Encyc —— Diderot 
and D’Alembert’s, and the ‘Encyclopedia Metho- 
dique,” give detail drawings of the loom thirty years 
before that time. Therefore Sir John (then Dr. Bow- 
ring) must have been misinformed on the subject. 

It will be preferable to give the history of the 
Dutch loom first, and then refer to what is known 
concerning the improvements made in it. For this 
purpose kmann’s account is more than usually 
clear and interesting, from which it appears ‘‘ that 


| it is probable the ribbon loom had its rise in the 
Netherlands or Germany, either about the end of 
the 16th or the be of the 17th century, 
although Mr. Jacobson es the Swiss invented 
such looms. The oldest account with which he was 


of Germany and 
the 16th century.” 


Lancellotti, in a work published at Venice in 
1636, says: ‘‘ Anthony Moller, of Dantzic, relates 
that he saw in that city about years before a 
very ingenious machine, on which four to six 
pieces could be wove at the same time; but as the 
council were afraid that by this invention a great 
many workmen might be reduced to be they 
suppressed it, and caused the inventor to be privately 
strangled or drowned. Who this Anthony Moller 
was I do not know ; but that he saw a hen loom 
at Dantzic is beyond all doubt. If the date of the 

rinting of the book be taken as the time in which 
cellotti wrote, there is reason to believe that 
there was a ribbon loom at Dantzic about 1586; 


_ acquainted seems to be in favour 


Fig 251. - 





In 1676 the ribbon loom was prohibited at 





Cologne, and the same year some disturbance took 
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but it appears to me that the book was written in 
1629, which would bring us to the year 1579.” 

‘* The next oldest information,” continues Beck- 
mann, ‘“ with which I am acquainted is that given 
by Boxhorn, who says, ‘ about twenty years ago some 
persons in this city (Leyden) invented a weaving 


| machine, on which one workman could with ease 


_make more cloth than several others in the same 
space of time. This gave rise to rioting amongst 
the weavers, and to such loud complaints that the 
use of the machine was at length prohibited by the 
magistrates,’ According tothis account Leyden was 
| the place of its invention ; but in order to determine 

the time it will be necessary to attend to the 
| following circumstance. Boxhorn’s ‘‘ Institutiones 
| Politic” have been often printed. He gave lectures 
| on the subject, and gave verbal illustrations of it to 
| his scholars, one of whom in 1€41 carried a fairly 
| written copy of the work to Germany, and gave it 
| to Professor C. F. Frankenstein, who ca them 
| to be printed for the first time at Leipsic in 1658 
| and again in 1665.” In the passage above quoted 
are to be found the illustrations, Figs. 249, 250, and 
251, which are appended. Hence there is reason 
to conclude that the ribbon loom was known in 
Holland about 1621. 

It is some confirmation of Boxhorn’s account that 
the States General as — as the 1]th of es 
1623, if they did not totally prohibit the use of the 
ribbon loom as commonly , at any rate 
greatly circumscribed it. The ation for 
that purpose may be found in the Groot Placaet 
Boeck, a valuable collection published at the Hague, 
in seven large volumes, between the years 1658 and 
1746. Nothing further, however, is found there 
mo Awe the hi of ribbon looms—which are 
” fint-molens’”—then that they had been in 











lace in consequence of its ee introduced into 
ngland. It is probable that Anderson (‘‘ History 
of Commerce”) alludes to this loom when he says, 
speaking of the above year, ‘‘ As was also brought 
from Holland to London the weaver’s loom engine, 
then called the Dutch loom engine.” He, however, 
raises the machine without describing it, nor does 
e mention that it occasioned any commotion. 

In 1681 it was declared by imperial authority 
that the prohibition of ribbon looms was both useful 
and n - This was followed in 1685 by an Act 
of the Council of Frankfort. The Council of 
Hamburg it is said ordered a loom to be publicly 
burnt, and Charles VI. ordered the prohibition of 
1685 to be renewed pate a some gio 
tile le strongly o e measure. In 1720 
the Electorate of Seaner issued a general a 
tion, but all these coercive means were ineffectual, 
and the ribbon loom being found useful has become 
common, Saxony revoked its prohibition in 1765. 

The first account of any improvements in the 
swivel loom is given in the ification of a patent 
granted to John Kay and John Stell in 1745. It is 
the same Kay who invented the fly shuttle, and as 
this patent contains the first description of 
tappets, &c., appli to a loom which would be 
likely to meet with success, it can searcely be omitted 
here, a it is unfortunate that no drawings 
accompany the specification. 

The patent is dated 1745, No. 612, for a loom 
for wea’ tapes, and it is in the names of John 
Kay, of Bury, and John Stell, of 
Keighley, York. It says: 

“The new invention to be added to the Dutch 


engine or loom now used for working the before- 
cone in narrow breadths is by fixing in 





the lower part of the said engine or loom a rowler 


“9 ponder arin iy » 
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beam, or round piece of timber, that passes through 
the length of the said engine or loom, and turns 
round upon its axis at end, and at a certain 
distance from one end of the said rowler or beam is 
fixed a pin made of wood or iron, the said rowler or 
beam being in part enclosed in a second or other 
hollow rowler, which moves or slides in a loose 
position upon the first mentioned rowler or beam, 
and is at pleasure fixed to the first by means of a 
notch that receives the aforesaid pin, and is by a 
tender or handle capable of being moved to and 
again, or to the right hand and left ; which motion, 
the first rowler or beam being supposed to turn 
round, sets the said engine or loom to work or 
stoppeth it at pleasure. 

“ There are likewise fixed in the sliding beam or 
hollow rowler at proper distances sundry tapits, which, 
when the said two rowlers or beams turn round, per- 
forms the office of treading the nec treadles, and 
moves the battin or lath, and by the help of the other 
piece of timber or part of the machine fixed upon 
the aforesaid battin or lath, in the form of the letter 
T or angle, which plays upon an axis at the centre 
of the top or head, and by two treadles annexed to 
the extremity of each uppermost angle, the afore- 
said tapite laying hold and treading down the treadles 
aforesaid, and throws over the shuttles to the right 
hand and left by means of the lowermost or third 
angle being annexed to a certain part of the said 
engine or loom, called a driver, and is further 
assisted by a balance or weight, and the batten being 
struck to the piece or web by a weight and spring 
closeth the shoot and completes the work, and the 
said engine may go or be worked by hands, water, 
or any other force,” 

In 1760 Joseph Stell obtained another patent, 
No. 753, for “‘ weaving fig and flowered silk 
ribbons, and other sorts of figured goods made in 
narrow widths, so as to work a great number at one 
time.” He then proceeds to describe the applica- 
tion of jacks, tumblers, cranks, tappets, and one or 
two draw-boys to form the figure. There are no 
drawings to this specification either. 

The next account of the swivel loom appears in 
DiderotandD’ Alembert’s Encyclopedia, 1762, which 
contains excellent engravings of the loom, also of 
the “ bar” loom. In 1786 the *“* Encyclopedia Métho- 
dique” contains additions to the above, and the 
‘‘ bar” loom is represented with the weaver working 
it (see Fig. 249 page 465.) 

Mr. Baines in his ‘* History of the Cotton Manu- 

facture,” states that “about the middle of the 
eighteenth century a swivel loom was invented by 
M. Vaucanson, and in 1765, a weaving factory, 
srobably filled with those looms, was erected by 
Mr. Gartside at Manchester, but no advantage was 
realised, as a man was required to attend to each 
loom.” 

Now it is stated in Kay and Stell’s patent that the 
loom may be worked by “hands, water, or any 
other force,” in short a power loom, and as Kay was 
at that time well known throughout the manufactur- 
ing districts of Lancashire and Yorkshire, it may be 

ossible that the looms Mr. Gartside used were of 
Kay's invention and not Vaucanson’s loom. Kay's 
specification does not mention the application of the 
‘** bar,” and it was probably intended to be worked 
by a handle or pulley. On the other hand it is very 
likely that Vaucanson invented the ‘“ bar,” which is 
simply an extension of the two crank arms to which 
a cross bar was connected, by means of which the 
weaver turned the crankshaft of the loom, and at 
the same time he probably invented the wheel and 
rack motion for the shuttles, the principle of which 
is still in use. 

The bar loom was lately, and perhaps is at the 
presert time, in extensive use, and it can, as before 
stated, scarcely be considered in any other light than 
the first successful power or automatic loom. 

The frames of the most improved ribbon looms of 
the present day are still arranged upon the plan of 
the old Dutch engine or swivel loom. The shuttles 
are driven, however, by the wheel and rack, and not 
by the driver as before Vaucanson’s time. The more 
recent improvements in the loom have been the ap- 
plication of the Jacquard machine and the employ- 
ment of several tiers of shuttles for using various 
colours of weft. Other minor improvements have 
been made, but they in no way affect the principle 
of the loom. The most im nt of them was per- 
haps the invention of the double peg slides to draw 
the shuttles through instead of being jerked through 
by the driver, asin the old Datch loom. This peg 
motion is a cheap and effectual motion, but cannot 
be applied when several tiers of shuttles are used. 





The principle of the peg motion has been shown 
at Fi Pre to 176 (vide 219 ante), where 
swivels exactly the same as in the ribbon loom have 
been applied to the broad loom for the weaving of 
the spots on the cloth, which is in every way 
similar in effect to weaving se ribbons, except 
that they are woven in with the body of the cloth. 

A section of a common swivel loom is represented 
in Fig. 248, page 465, which probably differs very 
little from the original invention. A number of 
ribbons, say from 10 to 30, may be woven at once 
the according to the length of the shuttles used, but 
loom being shown in section only one ribbon is seen. 

The loom is provided with as many reels or 
small warp beams as there are pieces of ribbons 
to be woven, also with a similar number of cloth 
beams upon which the ribbons are wound as they 
are woven, If this were not the case every piece 
must be supplied with weft at every throw of the 
shuttles, and should one of the pieces fail to re- 
ceive any weft there would be great —s in 
turning back so as to keep all the pieces alike. 
In weaving plain ribbons the weft may be broken 
and pieced again at any interval, for the ribbon 
does not travel unless the weft is supplied. ‘The 
reed in beating up the weft actualiy pushes for- 
ward the ribbon as it is woven, each beat of the 
batten pushing the ribbon according to the thick- 
ness of the weft, and the tension there is upon 
the warp and cloth beams. 

In the figure let 4 represent one of the warp 
reels from which the warp for one piece of ribbon 
passes over the pulley ¢ and downwards to the 
weight d, which has a pulley under which the 
warp passes, and then continues its course over 
a second pulley at¢, thence under cylinder or beam 
at p', and through the headles 4' and 4 and the reed 
w. After it is woven it returns under the loom 
ip the direction of the arrows, and under another 
weight w and is finally wound on the reel m. 

Now if both the weights d and w be equal it follows 
that the blow of the reed will beat the cloth up 
with a force equal to the friction to be overcome, 
caused by the silk passing under and over the 
various pulleys and rails, and as the weight d rises 
the weight w falls, carrying with it the ribbon as it 
is woven. ‘Thus by altering the relative proportion 
of the weights more or less tension can be put upon 
the cloth, and the ribbon may be woven with more 
or less compactness in consequence. 

When the weights have arrived at their full ex- 
tent of motion they are replaced in their former 
position by slackening out more warp and winding 
up the woven ribbon. Small wedges or other con- 
trivances are used at oo to hold the warp and cloth 
firmly during the process of weaving. 

The weaving is performed by means of headles 
and treadles in the usual way, but in this loom the 
weaver can arrange or dress his warp to a certain 
extent without leaving the front of the loom, for 
the warp passes through asmall reed or comb p, and 
by moving it upwards at 7 the threads can be placed 
in bor order. 

“he shuttles, or swivels, are arranged in a bat- 
ten and slide between two flat plates or “ planks,” 
They are “jerked” across the opening and conse- 
quently through the shed, from side to side alter- 
nately. Each shuttle alternately occupies the place 
of the adjoining shuttle. 

Fig..252 shows a porticn of the batten in front 
elevation, and Fig. 253showsacorresponding section. 
The warp « passes through the reed R to the cloth 
c. The shuttles ss slide in the openings formed by 
the planks P P and P’ P’, and are thrown across the 
openings by means of the driver d, which is a bar 
of wood in which pegs eee are fixed to strike the 
shuttles from side to side. The driver is moved by 
means of the handle 4 which is shown in dotted 
lines at 4’ at the extent of its motion. 

Figs. 254 to 256 show the method of throwing 
the swivels by means of the rack and wheel motion 
This motion seems to have been invented in France. 
about the middle of the last century, as before 
stated. 

The shuttles ss have a small rack inserted, and 
they are geared in the star wheels ww. These 
wheels are worked by the rack R, and as this rack 
works all the wheels by its alternate motion (see 
Fig. 177), the shuttles are thrown from side to side 
of the openings through the ee w. The advan- 
tage of this motion is that the shuttles are forced 
completely and surely through the shed, andare not 
liable to stop half way as when driven by the driver 
used in the Dutch loom. 

Fig. 256, page 465, shows a plan of a shuttle as 
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is still the most important used at the 
present time in ribbon looms although modified in 
certain ways, as we may hereafter show. 

The bar loom shown in Figs. 250 and 25] is 
worked by A f means of the handle or bar B 
which is connec to the extensions of the con. 
necting rods working on the t C. This 
crankshaft works the tappet shaft T, which is 
named from the circumstance that the various 
tappets or cams for opening the sheds and driving 
the shuttle are worked by it. In other res 
the loom is similar to the Dutch, although the pas- 
sag? of the warp and ribbon is modified to a certain 
extent, as shown. 


THE CROYDON SHOW. 

Tue Bath and West of England Society and the Southern 
Counties’ Association have this year held their meeting at 
Croydon, the show having opened on Monday last and 
continuing until to-day. As many of our readers are aware 
the meetings of these societies have for some years past been 
rapidly growing in extent and importance; but although this 
has been the case, the absence of systematic trials of en- 
gines and implements, and other circumstances, cause the 
Bath and West of England meeting to be regarded by 
agricultural engineers in a somewhat different light to that 
of the Royal Agricultural Society, the result being a collec- 
tion of implements &e., remarkable rather for its extent 
than any novelties it may contain. Thus in the show held 
at Croydon during the present week we find a large extent 
of ground occupied by 293 stands, but in this large collec- 
tion of exhibits the novelties are but few, and hence, not- 
withstanding the importance of the meeting from a com- 
mercial point of view, it requires but brief notice at our 
hands. In fact, taking into consideration that the show 
of the Royal Agricultural Society will shortly be held at 
Taunton, and that we shall then have occasion to report 
fully on the progress made by agricultural engineers during 
the past year, we propose, on the present occasion, to give 
no general detailed account of the Croydon Show, but only 
to mention a few new things which make their first appear- 
ance at such exhibitions. 

It will be remembered that at the Smithfield Club Show 
last December, Messrs. John Fowler and Co. exhibited for 
the first time a 6-horse steam-ploughing engine, this being 
one of a pair constructed for working on the double engine 
system, and specially intended to meet the requirements of 
small farms, At Croydon, during the present week, Messrs. 
Fowler have been showing a pair of these engines at work 
in a field adjoining the show yard, and have been doing good 
work. As we stated in our notice last December these 
engines, although rated as 6-horse, are capable of exerting 
about 20 effective horse power when ploughing, and they are 
stated by Messrs. Fowler to be able to do from seven to 
eight acres of ploughing, or ten to twelve acres of culti- 
vating in ten hours, using an ordinary three-furrow plough 
or five-tine cultivator. The engines have each a single 
cylinder 8 in.in diameter and 10 in. stroke, while the boiler 
has a grate surface of 5 square feet, and a total heating 
surface of 105 square feet. The rope drum is situated under 
the boiler in the usual way and fitted with the regular coil- 
ing gear, while the arrangement of the gearing is such that 
the speed of the rope is only ¥, of that attained in the larger 
engines with the same piston speed, the result being of course 
that an increased pull is available. The rope drams carry 
400 yards of % in. steel wire rope. When required for 
traction purposes only the rope drums can be removed, and 
the fore-carriage shifted so as to reduce the wheel base; 
while the engines are of course at all times available for 
thrashing or for other general work to which portables are 
applied. The advantages of the double engine system are 
now well known, and it will be needless, therefore, to repeat 
them here, and we need only remark, therefore, that while 
this small double engine set has all the advantages of the 
larger sets as regards handling and working, it is of course 
at a disadvantage with the latter as regards cost of labour, 
the same number of men being employed with it as with the 
larger sets. This, however, is a disadvantage which will, 
in may cases, be more than compensated by the smaller out- 
lay of capital which the 6 horse set involves, an outlay in 
fact not very much greater than that required for a set of 
roundabout tackle. As regards the latter we may add that 
Messrs. J. Fowler and Co. also showed a set at work at 
Croydon, the arrangement of windlass used being that 
noticed by us in December last. 

Messrs. Aveling and Porter, of Rochester, who have an 
exceedingly fine show of engines, also exhibit at Croydon 
a 6-horse steam ploughing engine, intended for working 
on the double engine system, like Messrs. Fowler's. In 
this engine, however, the side plates of the firebox casing 
are extended upwards and forwards so as to form the 
brackets carrying the bearings for the crankshaft, &c., 
these side plates being connected by cross stays so as to 
form a box-like structure. Messrs. Aveling also show, for 
the first time, we believe, at any of these summer meetings, 
one of their neat little 4-horse agricultural locomotives, 
these being excellent little engines, capable of doing a vast 
deal more work than their size would appear to indicate. 

Messrs. J. and F. Howard, of Bedford, show a steam 
ploughing engine of a design differing in several 
from any they have previously exhibited, although 











June 4, 1875.] 


ENGINEERING. 











plan of placing the engine proper on the foot plate in the 
rear of the firebox is retained. In the present case this 
engine drives a pair of rope drums placed on a transverse 
shaft at the rear of the engine, the coiling of the rope 
being effected by the lateral traverse of the drums on this 
shaft asin most of Messrs. Howard's engines. Guide pulleys 
around which the ropes can be led to these drums are pro- 
vided under the barrel of the boiler. Messrs. Howard also 
showed one of their engines at work in the trial ground in 
connexion with a set of roundabout tackle, but we had not 
an opportunity of seeing it in action. 

The chief firms of portable engine builders are all well 
represented at Croydon; but their stands include scarcely 
any novelties. At Messrs. Clayton and Shuttleworth’s 
stand the most striking exhibit is their admirably finished 
horizontal engine shown at the Smithfield meeting last 
December, and illustrated by us on page 462 of our last 
volume. At Messrs. Roby and Co.’s stand the only novelty 
we noticed in connexion with the portable engines was a 
new form of wheel, constructed partly of iron and partly of 
wood, the spokes being of fat wrought iron fixed in a cast- 
iron boss, and the fellies being of wood. The form of the 
spokes gives considerable elasticity, and so conduces to easy 
travelling, but we have some doubts as to whether the con- 
struction is well calculated to resist the strains due to the 
shrinkage of strong tyres. 

Messrs. Marshall, Sons, and Co. show a number of well- 
made engines, all with wrought-iron crankshaft brackets, 
of a simple and substantial pattern; while Messrs. Ruston, 
Proctor, and Co. are represented by engines of their regular 
patterns only, the same being the case with Mesers. Ransomes, 
Sims, and Head. At the stand of the Reading Iron Works 
Company, we find a novelty in the shape of a new design of 
vertical engine fixed on the same bed-plate as a ‘“‘ nozzle” 
boiler—a boiler, which we hear, by the way, is giving very 
good results. In this engine the cylinder is mounted at the 
top of a conical columnar casting, the base of which also 
carries the crankshaft bearing, the connecting rod taking 
hold of the pin of a disc crank working within the column. 
The engine is in some parts heavier than is necessary for 
its power, and this somewhat detracts from its appearance ; 
but the whole makes a good substantial job. 

Mesers. Davey, Paxman, and Co., of Colchester, also show 
a new type of vertical engine, in which the cylinder is 
carried on a frame of the steam-hammer pattern, the whole 
being mounted on a base-plate with a Paxman boiler. The 
engine is fitted with a high-speed governor, and the whole 
design is very neat; but we ourselves prefer in the case of 
vertical engines of moderate size, to see the cylinders steam 
jacketted and fixed direct to the boiler, as being decidedly 
more economical in fuel. Messrs. Davey, Paxman, and Co. 
exhibit also a vertical of this latter type and of their well- 
known pattern which we have frequently commended. The 
same firm also show, at Croydon, a portable engine fitted 
with a high-speed governor, and having the safety valves, 
stop valves, chimney rest, &c., all mounted on the cylinder 
casting, so as to save making separate holes in the boiler. 

Messrs. Wilsher and Co., of Braintree, show a handy 
arrangement of hoist connected to a portable engine, which 
appears calculated to be useful to builders. It consists of a 
rope drum mounted on an axis which is at one end carried 
by an eccentric, so that by turning the latter the axis is 
raised and the edge of a friction wheek cast in one piece with 
the drum, is brought into centact with a friction wheel on 
a shaft above it. This latter shaft is coupled direct to the 
crankshaft of a portable engine, so that it is always 
running when the engine is at work. The eccentric above 
mentioned is actuated by a lever ae a rope attached to 
it, and this rope is led off te the seaffolding or building in 
connexion with which the arrangement is being used, and a 
man by pulling this rope can thus at once bring the hoist- 
ing gear into action. The arrangement can of course be 
readily driven from an engine which is being employed to 
drive a mortar mill, or for similar work. 

Messrs. Outhwaite and Co., of the Croydon Engine Works, 
exhibit what they call the ‘‘Croydon” engine, this consist- 
ing of a pair of single-acting cylinders placed face to face, 
and made in one casting. The crankshaft passes across the 
engine between the two cylinders, and its crank-pin is em- 
braced by a block working in a slot formed in the bar 
which connects the two pistons. The arrangement is in 
fact that generally known as the “dog crank.” An 
eccentric at the end of the crankshaft works in a hollow of 
the slide valve, and thus actuates the latter. We fear that 
in the design of these engines, the desire to obtain compact- 
ness and simplicity of external appearance has been allowed 
to overrule other equally—if not more—important con- 
siderations. 

Amongst the novelties connected with steam power, we 
must mention Blake's steam pumps, of which an excellent 
collection is exbibited by Messrs. 8. Owens and Co, of 
Whitefriars-street, who have taken up the manufacture of 
these pumps in this country. We intend shortly to illus- 
trate and describe this pump fully, and meantime we may 
refer our readers to pages 218 and 256 of our present 
volume, where they will find particulars of the very in- 
genious valve movement of these pumps, together with 
some interesting particulars of their as circu- 
lating pumps on board the U.S.S. Tennessee. We may add 


that we recently had en of carefully examining 
these pumps in actien satin thane works, and we |; 
were greatly pleased by their steady not 


at high but at excessively slow speeds—the latter being, as 
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our readers are aware, the most trying to steam pumps 
generally. : 

Messrs. Hayward Tyler, and Co. are also exhibitors of 
an extensive collection of their well-known “ Universal” 
steam pumps, of the action of which we have on many 
occasions had to speak favourably, and of which a very 
large number are now in use. Mr. Jonathan Pickering, 
too, of Stockton-on-Tees, exhibits one of his steam pumps 
which we hope to describe on an early occasion, and respect- 
ing which therefore it will be unnecessary for us to say 
more here, 

Of implements there is an extensive collection, but one 
comprising very few novelties, most of the agricultural 
machines exhibited at Bedford being represented here. All 
of the principal makers of drills—Priest and Woolnough, 
Harrison, Smith and Son, Coleman, Rainforth, Tasker, 
Gower, &c.—have sent examples of their manufacture. 
Equally the makers of cultivators of all kinds, of turnip 
thinners, horse hoes, and the like, are present in consider- 
able numbers. 

Reapers and mowers are very largely represented, but, 
with few exceptions, these are of the well-known and ordi- 
nary types, including the Wood and Kirby, American 
machines. We refrain from any detailed notice of these 
machines, as we shall have to describe them completely 
in the course of a few weeks, on the occasion of the forth- 
coming Royal Agricultural Society’s Show at Taunton. 

A large number of thrashing machines and cultivators are 
exhibited, many of them being in motion. With the ex- 
ception of the thrasher shown by Messrs. Robey and Co., 
none of them call for any special notice for novelty in 
design. The exhibits in this class by Messrs. Robey and 
Co. include @ 4 ft. 6 in. machine, in. which conaideechie 
reduction has been made in the weight of the moving parts, 
especially of the shoes and riddles, and in the enlatged 
bearings of the driving spindles. The top shoe is consider- 
ably lightened by taking from it, to the collecting board 
under the shakers, which is now fixed, an endless band, 
formed with two straps, and wooden the width of the 
machine, which travel over it, to collect the cavings, &c. 
The bottom shoe is similarly lightened, and both are driven 
by eccentrics so constructed as to exclude the entry of 
dust. The sides of the machine are left open so that all 
the moving parts are exposed to view, and are easily ac- 
cessible. The same firm also exhibit several thrashing ma- 
chines of their ordinary type, and a small-sized machine, 
with a 3 ft. Gin. drum. All of these machines are made 
with angle-iron frames. 

Amongst the miscellaneous exhibits, which are extremely 
numerous and varied, we may mention that of Mr. H. R. 
Marsden, of Leeds, who shows a large-sized stonebreaker, 
fitted up complete with screening cylinder, &c., and pro- 
vided with a further improvement in the cubing jaws, 
which are furnished with two additional rows of projections 
at the bottom, which have the effect of reducing the stone 
better than the ordinary form. 


PARSON'S WHITE BRASS. 

We are glad to find that this material, which has long 
been very favourably known to railway companies, mill- 
owners, and others, as a metal especially suitable for bear- 
ings, is now being introduced more actively, and is likely 
to come into more extended use. It is remarkable for its 
durability and slight loss in weight under prolonged wear, 
and engineers who have employed it are unanimous in 
expression of their preference for it as compared with gun 
metal. As regards its performance when used as bearings 
for railway carriage axles, the following particulars of atrial 
made upon the Great Northern Railway may be quoted. 
Two bearings of white metal and two of brass were placed 
under a brake van, aud examined after a mileage of 19,400, 
when it was found that the weight of the former had de- 
creased 2 oz., while the latter had lost 2 1b. 40z. 
set remained in good working order after running a total of 
64,712 miles. 


Lrverpoot Warsr Svprry.—The Liverpoo 
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amount of business was done the forenoon, closing 
buyers 68s. 3d., sellers 58s. 6d. Prices were rather better iu 
the afternoon. Lower rates also to-day, and business 
has been ingly dull. following are the officisi 
quotations for makers’ iron : 
No.1. No. 3. 
G.mb,, at Glasgow a0 os 
™. ” “~ ow“ 0 
Gartsherrie ,, a . ave 666 626 
Coltnoss o...0 aie eee 686 62 6 
Summerlee ,, .. ore 4 . 2 : 
—— ” oo -“ oy 
Carn » oe eee ee v4 0 61 0 
Monkland =, oe as one 620 GO 
Clyde ” vee wee - 626 600 
um oe 620 606 
Calder, at Port Dundas ... - 680 6356 
at Ardrossan ove 690 620 
Eglinton “ w~- 610 590 
ae maaall 61 : 59 0 
a, at Grangemouth, 70 _ 
8) at Leith . ose ove 666 630 
, at Bo’ . 650 620 
(The above all deliverable ). 
Bariron =. oes ooo te 
Nail rods ove ore ore one 9L. Os. 
In their monthly circular issued ,» Messrs. Connal 
and Co. say, speaking for the month: “The pig-iron 


6a) 
market nas been dull, and prices both of makers’ iron aud of 
warrants continue to decline. The latter opened at 66s. 1')}4., 
touched 67s. 144. on the 6th, and closed quiet at 59s. 3d. The 
stock in store is 38,335 tons, being an increase of 779) tons, 
with warrants in circulation for 24,000tons.” Last week's 
shipments amounted to 9768 tons as against 7016 tons in tue 


corresponding week of last year. 

The Coal Trade in Lanarkshire.—The coal trade of the 
Glasgow district, and ly throughout ire, re- 
mains in an exceedingly condition, and it is even getting 
worse. The price of coal is reduced as low as ever it 
was, and still the demand is not stimulated. Coal dross or 


slack is selling at 1s. per ton on the pit bank in many places, 
while Wishaw Main coal may be free on board at th 
Glasgow Harbour cranes at 7s. 3d. per ton ; house coi 
peg dg Rep moe 7 ongdan ede wg goog coal at 
8s. Od. to 10s.; and smithy coal at 14s. It is said that pro- 
bably 40 per cent. of the miners have left the pits and be- 
taken themselves to other occupations that are better paid, and 
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the It ha lrendy grea aleced the work at tho pit a 
Pp 


Progress in Sutherlandshire.—-The Duke of Sutherl.n4, 
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ow THe Ontzays Rattwar.—In the course of Inst 
Orleans Railway Company made 28,462 tons of rails 


®t 
Fee 


Hi 
s 
Hi 
bate 
cf 
cf 
1! 


Fé. 
i 
Es 
I 
5 
i 
rel 
a 


th 
if 
ie 
ie 
Frok 
rite 
a 
i 


i 
i 


wt 

















466 ENGINEERING. [June 4, 1875. 
beam, or round piece of timber, that passes through| The principle of the peg motion has been shown seg | igit used in the rack and w motion, which 
the length of the said engine or loom, and turns | at Fi ? 167 to 176 (vide page 219 ante), where | is still the most important used at the 


round upon its axis at each end, and at a certain 
distance from one end of the said rowler or beam is 
fixed a pin made of wood or iron, the said rowler or 
beam being in part enclosed in a second or other 
hollow rowler, which moves or slides in a loose 
position upon the first mentioned rowler or beam, 
and is at pleasure fixed to the first by means of a 
notch that receives the aforesaid pin, and is by a 
tender or handle capable of being moved to and 
again, or to the right hand and left; which motion, 
the first rowler or beam being supposed to turn 
round, sets the said engine or loom to work or 
stoppeth it at pleasure. 

“There are likewise fixed in the sliding beam or 
hollow rowler at proper distances sundry tapits, which, 
when the said two rowlers or beams turn round, per- 
forms the office of treading the necessary treadles, and 
moves the battin or lath, and by the help of the other 
piece of timber or part of the machine fixed upon 
the aforesaid battin or lath, in the form of the letter 
T or angle, which plays upon an axis at the centre 
of the top or head, and by two treadles annexed to 
the extremity of each uppermost angle, the afore- 
said tapits laying hold and treading down the treadles 
aforesaid, and throws over the shuttles to the right 
hand and left by means of the lowermost or third 
angle being annexed to a certain of the said 
engine or loom, called a driver, and is further 
assisted by a balance or weight, and the batten being 
struck to the piece or web by a weight and spring 
closeth the shoot and completes the work, and the 
said engine may go or be worked by hands, water, 
or any other force.” 

In 1760 Joseph Steli obtained another patent, 
No. 753, for “* weaving figured and flowered silk 
ribbons, and other sorts of figured goods made in 
narrow widths, so as to work a great number at one 
time.” He then proceeds to describe the applica- 
tion of jacks, tumblers, cranks, tappets, and one or 
two draw-boys to form the figure. There are no 
drawings to this specification either. 

The next account of the swivel loom appears in 
DiderotandD’Alembert’s Encyclopedia, 1762, which 
contains excellent engravings of the loom, also of 
the “‘ bar” loom. In 1786 the *‘ Encyclopaedia Métho- 
dique” contains additions to the above, and the 
‘‘ bar” loom is represented with the weaver working 
it (see Fig. 249 page 465.) 

Mr. Baines in his ‘‘ History of the Cotton Manu- 
facture,” states that “about the middle of the 
eighteenth century a swivel loom was invented by 
M. Vaucanson, and in 1765, a weaving factory, 

vrobably filled with those looms, was erected by 
Mr. Gartside at Manchester, but no advantage was 
realised, as a man was required to attend to each 
loom.” 

Now it is stated in Kay and Stell’s patent that the 
loom may be worked by “hands, water, or any 
other force,” in short a power loom, and as Kay was 
at that time well known throughout the manufactur- 
ing districts of Lancashire and Yorkshire, it may be 
—e that the looms Mr. Gartside used were of 

<ay’s invention and not Vaucanson’s loom, Kay's 
specification does not mention the application of the 
** bar,” and it was probably intended to be worked 
by a handle or pulley. On the other hand it is very 
likely that Vaucanson invented the ‘“ bar,” which is 
simply an extension of the two crank arms to which 
a cross bar was connected, by means of which the 
weaver turned the crankshaft of the loom, and at 
the same time he probably invented the wheel and 
rack motion for the shuttles, the principle of which 
is still in use. 

The bar loom was lately, and perhaps is at the 
present time, in extensive use, and it can, as before 
stated, scarcely be considered in any other light than 
the first successful power or automatic loom. 

The frames of the most improved ribbon looms of 
the present day are still arranged upon the plan of 
the old Dutch engine or swivel loom. The shuttles 
are driven, however, by the wheel and rack, and not 


swivels e y the same as in the ribbon loom have 
been applied to the broad loom for the weaving of 
the spots on the cloth, which is in every way 
similar in effect to weaving se ribbons, except 
that they are woven in with the body of the cloth. 

A section of a common swivel loom is represented 
in Fig. 248, 465, which probably differs very 
little from the original invention. A number of 
ribbons, say from 10 to 30, may be woven at once 
the according to the length of the shuttles used, but 
loom being shown in section ouly one ribbon is seen. 

The loom is provided with as many reels or 
small warp beams as there are pieces of ribbons 
to be woven, also with a similar number of cloth 
beams upon which the ribbons are wound as they 
are woven. If this were not the case every piece 
must be supplied with weft at every throw of the 
shuttles, ps should one of the pieces fail to re- 
ceive any weft there would be great difficulty in 
turning back so as to keep all the pieces alike. 
In weaving plain ribbons the weft may be broken 
and pieced again at any interval, for the ribbon 
does not travel unless the weft is supplied. The 
reed in beating up the weft actually pushes for- 
ward the ribbon as it is woven, each beat of the 
batten pushing the ribbon according to the thick- 
ness of the weft, and the tension there is upon 
the warp and cloth beams. 

In the figure let 4 represent one of the warp 
reels from which the warp for one piece of ribbon 
passes over the pulley ¢ and downwards to the 
weight d, which has a pulley under which the 
warp passes, and then continues its course over 
a second pulley ate, thence under cylinder or beam 
at p', and through the headles 4' and 4 and the reed 
«. After it is woven it returns under the loom 
in the direction of the arrows, and under another 
weight w and is finally wound on the reel m. 

Now if both the weights d and w be equal it follows 
that the blow of the reed will beat the cloth up 
with a force equal to the frictic1 to be overcome, 
caused by the silk passing under and over the 
various pulleys and rails, and as the weight d rises 
the weight w falls, carrying with it the ribbon as it 
is woven. Thus by altering the relative proportion 
of the weights more or less tension can be put upon 
the cloth, and the ribbon may be woven with more 
or less compactness in consequence. 

When the weights have arrived at their full ex- 
tent of motion they are replaced in their former 
position by slackening out more warp and winding 
up the woven ribbon. Small wedges or other con- 
trivances are used at oo to hold the warp and cloth 
firmly during the process of weaving. 

The weaving is performed by means of headles 
and treadles in the usual way, but in this loom the 
weaver can arrange or dress his warp to a certain 
extent without leaving the front of the loom, for 
the warp passes through asmall reed or comb p, and 
by moving it upwards at g the threads can be placed 
in —— order. 

The shuttles, or swivels, are arranged in a bat- 
ten and slide between two flat plates or “ planks,” 
They are “ jerked” across the opening and conse- 
quently through the shed, from side to side alter- 
nately. Each shuttle alternately occupies the place 
of the adjoining shuttle. 

Fig. 252 shows a portion of the batten in front 
elevation, and Fig. 253showsacorresponding section. 
The warp w passes through the seed! R to the cloth 
ec. ‘The shuttles ss slide in the openings formed by 
the planks P P and P’ P’, and are thrown across the 
openings by means of the driver d, which is a bar 
of wood in which pegs e¢e are fixed to strike the 
shuttles from side to side. The driver is moved by 
means of the handle 4 which is shown in dotted 
lines at 4’ at the extent of ita motion. 

Figs. 254 to 256 show the method of throwing 
the swivels by means of the rack and wheel motion 
This motion seems to have been invented in France- 
about the middle of the last century, as before 


by the driver as before Vaucanson’s time. The more | stated 


recent improvements in the loom have been the ap- 
plication of the Jacquard machine and the employ- 
ment of several tiers of shuttles for using various 
eolours of weft. Other minor improvements have 
been made, but they in no way affect the principle 
of the loom. The most im nt of them was per- 
haps the invention of the double peg slides to draw 
the shuttles through instead of being jerked through 
by the driver, asin the old Dutch loom. This peg 
motion is a cheap and effectual motion, but cannot 
be applied when several tiers of shuttles are used. 





The shuttles ss have asmall rack inserted, and 
they are geared in the star wheels ww. These 
wheels are worked by the rack R, and as this rack 
works all the wheels by its alternate motion (see 
Fig. 177), the shuttles are thrown from side to side 
of the openings through the a w. ‘The advan- 
tage of this motion is that the shuttles are forced 
completely and surely through the shed, andare not 
liable to my See way as when driven by the driver 
used in the Dutch loom. 

Fig. 256, page 465, shows a plan of a shuttle as 





present time in ribbon looms although modified in 
certain ways, as we may hereafter show. 

The bar loom shown in Figs. 250 and 25] is 
worked by meee by means of the handle or bar B 
which is connec to the extensions of the con. 
necting rods working on the crankshaft C. This 
crankshaft works the tappet shaft T, which is 
named from the circumstance that the various 
tappets or cams for opening the sheds and driving 
the shuttle are worked by it. In other respects 
the loom is similar to the Dutch, although the pas- 
sage of the warp and ribbon is modified to a certain 
extent, as shown. 


THE CROYDON SHOW. 

Tue Bath and West of England Society and the Southern 
Counties’ Association have this year held their meeting at 
Croydon, the show having opened on Monday last and 
continuing until to-day. As many of our readers are aware 
the meetings of these societies have for some years past been 
rapidly growing in extent and importance; but although this 
has been the case, the absence of systematic trials of en- 
gines and implements, and other circumstances, cause the 
Bath and West of England meeting to be regarded by 
agricultural engineers in a somewhat different light to that 
of the Royal Agricultural Society, the result being a collec- 
tion of implements &¢., remarkable rather for its extent 
than any novelties it may contain. Thus in the show held 
at Croydon during the present week we find a large extent 
of ground occupied by 293 stands, but in this large collec- 
tion of exhibits the novelties are but few, and hence, not- 
withstanding the importance of the meeting from a com- 
mercial point of view, it requires but brief notice at our 
hands. In fact, taking into consideration that the show 
of the Royal Agricultural Society will shortly be held at 
Taunton, and that we shall then have occasion to report 
fully on the progress made by agricultural engineers during 
the past year, we propose, on the present occasion, to give 
no general detailed account of the Croydon Show, but only 
to mention a few new things which make their first appear- 
ance at such exhibitions. 

It will be remembered that at the Smithfield Club Show 
last December, Messrs. John Fowler and Co. exhibited for 
the first time a 6-horse steam-ploughing engine, this being 
one of a pair constructed for working on the double engine 
system, and specially intended to meet the requirements of 
small farms, At Croydon, during the present week, Messrs. 
Fowler have been showing a pair of these engines at work 
in a field adjoining the show yard, and have been doing good 
work. As we stated in our notice last December these 
engines, although rated as 6-horse, are capable of exerting 
about 20 effective horsepower when ploughing, and they are 
stated by Messrs. Fowler to be able to do from seven to 
eight acres of ploughing, or ten to twelve acres of culti- 
vating in ten hours, using an ordinary three-furrow plough 
or five-tine cultivator. The engines have each a single 
cylinder 8 in. in diameter and 10 in. stroke, while the boiler 
has a grate surface of 5 square feet, and a total heating 
surface of 105 square feet. The rope drum is situated under 
the boiler in the usual way and fitted with the regular ceil- 
ing gear, while the arrangement of the gearing is such that 
the speed of the rope is only ,, of that attained in the larger 
engines with the same piston speed, the result being of course 
that an increased pull is available. The rope drums carry 
400 yards of % in. steel wire rope. When required for 
traction purposes only the rope drums can be removed, and 
the fore-carriage shifted so as to reduce the wheel base; 
while the engines are of course at all times available for 
thrashing or for other general work to which portables are 
applied. The advantages of the double engine system are 
now well known, and it will be needless, therefore, to repeat 
them here, and we need only remark, therefore, that while 
this small double engine set has all the advantages of the 
larger sets as regards handling and working, it is of course 
at a disadvantage with the latter as regards cost of labour, 
the same number of men being employed with it as with the 
larger sets. This, however, is a disadvantage which will, 
in may cases, be more than compensated by the smaller out- 
lay of capital which the 6 horse set involves, an outlay in 
fact not very much greater than that required for a set of 
roundabout tackle. As regards the latter we may add that 
Messrs. J. Fowler and Co. also showed a set at work at 
Croydon, the arrangement of windlass used being that 
noticed by us in December last. 

Messrs. Aveling and Porter, of Rochester, who have an 
exceedingly fine show of engines, also exhibit at Croydon 
a 6-borse steam ploughing engine, intended for working 
on the double engine system, like Messrs. Fowler's. In 
this engine, however, the side plates of the firebox casing 
are extended upwards and forwards so as to form the 
brackets carrying the bearings for the crankshaft, &c., 
these side plates being connected by cross stays so as to 
form a box-like structure. Messrs. Aveling also show, for 
the first time, we believe, at any of these summer meetings, 
one of their neat little 4-horse agricultural locomotives, 
these being excellent little engines, capable of doing a vast 
deal more work than their size would appear to indicate. 

Messrs. J. and F. Howard, of Bedford, show a steam 
ploughing engine of a design differing in several respects 
from any they have previously exhibited, although their 














June 4, 1875.] 


ENGINEERING. 








plan of placing the engine proper on the foot plate in the 
rear of the firebox is retained. In the present case this 
engine drives a pair of rope drums placed on a transverse 
shaft at the rear of the engine, the coiling of the rope 
being effected by the lateral traverse of the drums on this 
shaft asin most of Messrs. Howard's engines. Guide pulleys 
around which the ropes can be led to these drums are pro- 
vided under the barrel of the boiler. Messts. Howard also 
showed one of their engines at work in the trial ground in 
connexion with a set of roundabout tackle, but we had not 
an opportunity of seeing it in action. 

The chief firms of portable engine builders are all well 
represented at Croydon; but their stands include scarcely 
any novelties. At Messrs. Clayton and Shuttleworth’s 
stand the most striking exhibit is their admirably finished 
horizontal engine shown at the Smithfield meeting last 
December, and illustrated by us on page 462 of our last 
volume. At Messrs. Roby and Co.’s stand the only novelty 
we noticed in connexion with the portable engines was a 
new form of wheel, constructed ly of iron and partly of 
wood, the spokes being of fat wrought iron fixed in a cast- 
iron boss, and the fellies being of wood. The form of the 
spokes gives considerable elasticity, and so conduces to easy 
travelling, but we have some doubts as to whether the con- 
struction is well calculated to resist the strains due to the 
shrinkage of strong tyres. 

Messrs. Marshall, Sons, and Co. show a number of well- 
made engines, all with wrought-iron crankshaft brackets, 
of a simple and substantial pattern; while Messrs. Ruston, 
Proctor, and Co. are represented by engines of their regular 
patterns only, the same being the case with Messrs, Ransomes, 
Sims, and Head. At the stand of the Reading Iron Works 
Company, we find a novelty in the shape of a new design of 
vertical engine fixed on the same bed-plate as a ‘‘ nozzle” 
boiler—a boiler, which we hear, by the way, is giving very 
good results. In this engine the cylinder is mounted at the 
top of a conical columnar casting, the base of which also 
carries the crankshaft bearing, the connecting rod taking 
hold of the pin of a disc crank working within the column. 
The engine is in some parts heavier than is necessary for 
its power, and this somewhat detracts from its appearance ; 
but the whole makes a good substantial job. 

Messrs. Davey, Paxman, and Co., of Colchester, also show 
a new type of vertical engine, in which the cylinder is 
carried on a frame of the steam-hammer pattern, the whole 
being mounted on a base-plate with a Paxman boiler. The 
engine is fitted with a high-speed governor, and the whole 
design is very neat; but we ourselves prefer in the case of 
vertical engines of moderate size, to see the cylinders steam 
jacketted and fixed direct to the boiler, as being decidedly 
more economical in fuel. Messrs. Davey, Paxman, and Co. 
exhibit also a vertical of this latter type and of their well- 
known pattern which we have frequently commended. The 
same firm also show, at Croydon, a portable engine fitted 
with a high-speed governor, and having the safety valves, 
stop valves, chimney rest, &c., all mounted on the cylinder 
casting, so as to save making separate holes in the boiler. 

Messrs. Wilsher and Co., of Braintree, show a handy 
arrangement of hoist connected to a portable engine, which 
appears calculated to be useful to builders. It consists of a 
rope drum mounted on an axis which is at one end carried 
by an eccentric, so that by turning the latter the axis is 
raised and the edge of a friction wheelcast in one piece with 
the drum, is brought into contact. with a friction wheel on 
a shaft above it. This latter shaft is coupled direct to the 
crankshaft of a portable engine, so that it is always 
running when the engine is at work. The eccentric above 
mentioned is actuated by a lever ha a rope attached to 
it, and this rope is led off te the scaffolding or building in 
connexion with which the arrangement is being used, and a 
man by pulling this rope can thus at once bring the hoist- 
ing gear into action. The arrangement can of course be 
readily driven from an engine which is being employed to 
drive a mortar mill, or for similar work. 

Messrs. Outhwaite and Co., of the Croydon Engine Works, 
exhibit what they call the ‘‘Croydon” engine, this consist- 
ing of a pair of single-acting cylinders placed face to face, 
and made in one casting. The crankshaft passes across the 


engine between the two cylinders, and its crank-pin is em-| p 


braced by a block working in a slot formed in the. bar 
which connects the two pistons. The arrangement is in 
fact that generally known as the “dog crank.” An 
eccentric at the end of the crankshaft works in a hollow of 
the slide valve, and thus actuates the latter. We fear that 
in the design of these engines, the desire to obtain compact- 
ness and simplicity of external appearance has been allowed 
to overrule other equally—if not more—important con- 
siderations. 

Amongst the novelties connected with steam power, we 
must mention Blake's steam pumps, of whith an excellent 
collection is exbibited by Messrs. 8. Owens and Co, of 
Whitefriars-street, who have taken up the manufacture of 
these pumps in this country. We intend shortly to illus- 
trate and describe this pump fully, and meantime we may 
refer our readers to pages 218 and 256 of our present 
volume, where they will find particulars of the very in- 
genious valve movement of these pumps, together with 
some interesting particulars of their performance as 
lating pumps on board the U.S.S. Tennessee. We 
that we recently had an y of carefully examining 
these pumps in action at Owens’ works, 
were 'y pleased by their ly performance, 
at high but at excessively slow speeds—the latter 





our readers are aware, the most trying to steam pumps 


\y. 
Messrs. Hayward Tyler, and Co. are also exhibitors of 
an extensive collection of their well-known “ Universal” 
steam pumps, of the action of which we have on many 
occasions had to speak favourably, and of which a very 
large number are now in use. Mr. Jonathan Pickering, 
too, of Stockton-on-Tees, exhibits one of his steam pumps 
which we hope to describe on an early occasion, and respect~ 
ing which therefore it will be unnecessary for us to say 
more here. 

Of implements there is an extensive collection, but one 
comprising very few novelties, most of the agricultural 
machines exhibited at Bedford being represented here. All 
of the pal makers of drills—Priest and Woolnough, 
Harrison, Smith and Son, Coleman, Rainforth, Tasker, 
Gower, &c.—have sent examples of their manufacture. 
Equally the makers of cultivators of all kinds, of turnip 
thinners, horse hoes, and the like, are present in consider- 
able numbers. 

s and mowers are very largely represented, but, 
with few exceptions, these are of the well-known and ordi- 
nary types, including the Wood and Kirby, American 
machines. We refrain from any detailed notice of these 
machines, as we shall have to describe them completely 
in the course of a few weeks, on the occasion of the forth- 
coming Royal Agricultural Society's Show at Taunton. 

A large number of thrashing machines and cultivators are 
exhibited, many of them being in motion. With the ex- 
ception of the thrasher shown by Messrs. Robey and Co., 


none of them call for any special notice for novelty in 
design. The exhibits in this class by Messrs. Robey and 
Co. include @ 4 ft. 6 in. machine, in which ble 


reduction has been made in the weight of the moving parts, 
especially of the shoes and riddles, and in the 

bearings of the driving spindles. The top shoe is consider- 
ably lightened by taking from it, to the collecting board 
under the shakers, which is now fixed, an endless band, 
formed with two straps, and wooden sweeps the width of the 
machine, which travel over it, to collect the cavings, &c. 
The bottom shoe is similarly lightened, and both are driven 
by eccentrics so constructed as to exclude the entry of 
dust. The sides of the machine are left open so that all 
the moving parts are exposed to view, and are easily ac- 
cessible. The same firm also exhibit several thrashing ma- 
chines of their ordinary type, and a small-sized machine, 
with a 3ft. Gin. drum. All of these machines are made 
with angle-iron frames. 

Amongst the miscellaneous exhibits, which are extremely 
numerous and varied, we may mention that of Mr. H. R. 
Marsden, of Leeds, who shows a large-sized stonebreaker, 
fitted up complete with screening cylinder, &c., and pro- 
vided with a further improvement in the cubing jaws, 
which are furnished with two additional rows of projections 
at the bottom, which have the effect of reducing the stone 
better than the ordinary form. 


PARSON'S WHITE BRASS. 

We are glad to find that this material, which has long 
been very favourably known to railway companies, mill- 
owners, and others, as a metal especially suitable for bear- 
ings, is now being introduced more actively, and is likely 
to come into more extended use. It is remarkable for its 
durability and slight loss in weight under prolonged wear, 
and engineers who have employed it are unanimous in the 
expression of their preference for it as compared with gun 
metal. As regards its performance when used as bearings 








Two bearings of white metal and two of brass were placed 
under a brake van, and examined after a mileage of 19,400, 
when it was found that the weight of the former had de- 
creased 20z., while the latter had lost 21b.40z. Another 
set remained in good working order after running a total of 
64,712 miles. 
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Ratts oy tHe Ontzans Rartwir.—In the course of last 
year the Orleans Railway Company made 28,462 tons of rails 
at ite Aubin Works. 
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SHEPHERD’S SECTIONAL BOILER AT THE MANCHESTER INDUSTRIAL EXHIBITION. 


CONSTRUCTED BY THE MANCHESTER SECTIONAL BOILER COMPANY, MANCHESTER. 
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WE give on the present page engravings of the sectional 
boiler (Shepherd’s patent) which is being exhibited by 
the Manchester Sectional Boiler Company, at the Man- 
chester Mechanical and Industrial Exhibition now being 
held at the Pomona Gardens, Manchester. The boiler is 
one which has now been for some time before the public, 
and we are glad to hear that the favourable opinion we 
formed of it when it first came under our notice has been 
borne out by the results of subsequent experience. 

As will be seen from the engravings, the boiler consists 
of a number of sections, each of which is cylindrical at the 
upper part of its length, where it is 24 in. in diameter, while 
below this is a tapered portion, as shown. Each section is 
6 ft. 4 in. high over ali, and the particular boiler we are de- 
scribing is made up of fifteen such sections, each of which 
may be regarded as a complete boiler of about 3-horse 
power. The vertical seams of the sections are all welded, 
while the circumferential rivetted seams have drilled 
rivet holes, and the plate edges are turned for caulking, The 
top hand-hole block and cover are of malleable iron, and 
the workmanship is throughout of the best kind. 

At their lower ends the sections are connected, as shown, 
to cast-iron pipes through which the feed enters, and which 
are in communication with the blow-off cock. At the upper 
ends the sections are similarly connected to the steam- 
collecting pipes, these pipes being fitted with the safety and 
stop valves, as shown. We may add that each of the cast- 
iron pipes is tested separately to 600 Ib. per square inch, 
and the wrought-iron sections to 300 lb. per square inch. 
It should also be noted that there are no stayed surfaces, the 
form of the sections rendering stays of any kind unnecessary. 

The setting of the boiler is, as will be seen, of a very 
simple character, and is such as can readily be constructed 
by an ordinary bricklayer, while it does not involve any ex- 
cavations. ‘Thus the sections are simply arranged side by 
side in a brick chamber, having the firegrate at one end, and 
an opening to the chimney face at the other, the bottom of 
this chamber being formed by cast-iron floor-plates, which 
shut off the feed pipes and joints at the lower ends of the 
sections from contact with the hot gases. A chamber is 
thus formed below the cast-iron plates just mentioned, to 








which access can readily be had for an examination of the 


pipes and joints when necessary. 

It follows from the mode of setting that the current of 
hot gases flows approximately at right angles to the heating 
surface exposed by the sections, while this heating surface 
is all vertical or so steeply inclined, that no deposit is likely 
to rest upon it. The arrangement of the boiler in fact gives 
every facility for the deposition of sediment where it can 
do no harm, namely, in the lower range of pipes which are 
not subjected to the action of the hot gases. 

As regards the performance of the boiler we are describing, 
we may state that a long series of evaporative tests have 
been carried out by the makers, these trials extending over 
six months, the public being daily invited to witness them. 
The trials were made with a boiler consisting of 20 sections, 
this boiler evaporating from a temperature of 57 deg. from 
60 to 65 cubic feet of water per hour. The boiler was 
worked at pressures varying from 70 Ib. to 120 Ib. per 
square inch, and the water evaporated was carefully recorded 
by a register fitted on the water tank. The coal consump- 
tion varied according to the quality used, the evaporation 
varying from 7 lb. to 94 lb. of water per pound of coal. 

The various parts of the boiler are interchangeable, and 
this, combined with the very moderate weight of the sections, 
renders the boiler easily transported, and gives every 
facility for building up a boiler of any desired size. The 
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COKE OVENS. 

At the works of the Société de I’Espérance, near Seraing, 
the production of coke is carried on on a very large scale; 
the company employing 300 ovens for this purpose, and the 
whole of the small coal that is raised being converted into 


coke. The last bench of ovens erected in 1872 consists of 
one block of 42 of the following dimensions, and at the time 
of its construction it was—and we believe still is—the 
largest of its kind in Belgium. The length of each oven is 
9.5 metres (31 ft. 2 in.), the height 1.75 metres (5 ft. 9 in.) 
and the width .725 metres (28}in.). These ovens each con- 
tain a charge of 7.7 tons of small coal, yielding 6.2 tons of 
coke, The coking occupies 48 hours, so that the daily produce 
is 8.1 tons per oven, or say 130 tons for the whole bench. 
The coke is remarkably clean and hard, and free from 
sulphur, this latter being most probably due to the very 
careful washing the coal receives. 

t of the ovens will be understood 


Suitable arrangements are provided for shutting the 
off from any two boilers; while after the gas has passed 
the boilers it is all 
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COKE OVENS OF THE SOCIETE DE L’ESPERANCE, SERAING. 
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| Fig. 3 
that the ram head, consisting of a large rack, goes out by | the coke ovens, The boiler is horizontal with an internal 
two successive movements. Thus on referring to the plan | furnace having return tubes back to the end; 
it will be seen that thore are three parallel racks, the two the egine ba uly singe cline and works by double 
outer ones being connected so as to move together. At the | gearing into the ram rack, as the machine is self-pro- 
front of the machine is a pinion wide enough to be able to -eeany anle wchgdigy se tg as ogpashe yay oe ig 
gear into all three racks. ‘The outer racks are, however, | oven, it requires no little skill on the part of the driver to 
shorter than the central one, so that when the parts are in | do this, especially as the flywheel is the further side of 
the position shown the pinion gears into the central rack | the machine from him, so that he cannot push it round 
only, while the outer ones are held steady by the detent | by hand if the engine stops on the dead centres ; we must, 
lever shown in the side elevation at the hind end, After | however, do him the justice to say that practice has made 
the central rack has been moved out a certain distance, it | him very expert in handling the engine. The total weight 
and the outer racks are locked together and the detent | of the machine is 22 tons, and it was built by M. Ch. Beer, 
being raised, the whole is run out the full stroke required. | of Jemeppe. The works of Oe ee ee 
The central rack of course carries a ram head nearly fitting | have throughout been planned with care, and the 








greatest credit on M. the managing director, who 
has the honour of first in Belgium to put a stop to 
women working in mines. 

THE MANUFACTURE OF STEEL. 

To raz Eptror oy Excinernixe. 

members of the and Steel Institute was so eloquent in 
his praises of steel when compared to iron, and seemed to 
infer that the of the latter were numbered, I cannot but 
think that the is far distant when the use of wrought 
iron will be abandoned. At the time the Bessemer process 
first came out we were told the same thing; but the manu- 
factare of wrought iron has increased instead of 
and so it will continue to do for many to come, at 
evente in the Oloveland district, wheve the pig iron, an for os 
present knowledge goes, is not suitable for conversion into 
steel. And as as extensive plant exists, and is engaged 
fate \eolivehee Leon Sul me tly se Bat improved 
into 80, 
machinery is also erected), surely 
that plant should not be deterred 
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charged in a molten state into the furnace, it would be, with 
one exception, in the same chemical condition as the metal 
now is alter five hours’ work, plus the time occupied in melt- 
ing, and we may therefore infer that in such a case it would 
only take four hours to finish the operation in the usual 
manner. 

It is here worth remarking that at the end of the 5th hour 
(when the silicon no longer exerts a deterring ee 
until the end of the operation, the carbon removed in es 
succeeding hour is in a constantly decreasing ratio, 

“4 hour reduced by one-half, and thus supposing at the 
of the 
5th hour it is 3 or 2.5, or 20 per cent. 
6th ,, it would bel.5 ,, 1.25, ,,1.0 (ist hour's work) 


7th a 15 » 88 » 5. (aed » 
Sth ,, a 376,, B81 ,, .25 (3rd ” ) 
%h ,, 185,, 15 ,, .126 (4th n 


Thus, as the last ion of carbon is the most trouble- 
some to separate, it is of small moment whether the metal 
contains 2 per cent. or 3 per cent. to begin with, because at 
the end of about three hours the difference bas dis- 


re , 

f it were possible to do without spiegeleisen, then the 
operation might be st »pped two hours earlier than it now 
is, because those last two hours are spent in eliminating the 
last traces of carbon, in order that the steel may stand the 
proportion of that substance unavoidably introduced with 
the spiegel without becoming too hard. 

In order to see how this is ible, we must turn our 
attention to the elimination of the manganese, for the pur- 
pose of introducing which spiegeleisen is added. We find 
that supposing the pig to contain originally 1 per cent. of 
that metal, three hours are required to reduce it to the pro- 
portions required in the steei, say, 3 per cent.; but we have 
just seen that at the end of three hours, carbon is also re- 
duced to the requisite proportions. So that if the iron 
charged into the furnace were free from silicon it would at 
the end of 2} to 3 hours contain the proper proportions of 
both carbon and manganese, say, .3 to .35 per cent. of each, 
and I can see no reason why it should not be at once run out 
of the furnace instead of working for another two hours, so 
as to remove the last traces of carbon and manganese, which 
have to be again put in by means of spiegeleisen. The five 
hours now occupied in the removal of silicon are fatal to 
the preservation of the manganese, and more than this, I 
think it very likely that the presence of silica induces, the 
formation of oxide of manganese, with which it readily unites 
to form a slag, and thus, were silicon absent, ay gm 
would be oxidised much less rapidly, possibly not at all, for 
there is no free oxygen passing through the metal as in the 
Bessemer process. 

One heat per shift only is now obtained by the Siemens 
process, and if my notions are correct, we should be able, by 
using molten refined metal free from silicon, to obtain three 
hea's per shift, leaving say four hours for charging, tapping, 
repairs to furnaces, &. 

By thus obtaining three times the quantity of steel at the 
same cost for coals, labour, repairs, aud other ie peer, that 
is now incurred, these items would be one-third what they 
now are; the oxide of iron required for the removal of silicon 
could be all saved, and no spiegel used. 

I should wish it to be borne in mind that, although these 
observations are based upon ascertained facts, they are simply 
speculative, as I believe the use in Siemens’ furnace of an 
iron free from silicon has never been tried. The following 
fizures will, however, indicate somewhat the saving likely to 
be effected :— 

£ sd. 


Saving in iron ore from absence of silicon, 
say 3 cwt, at 25s. > 039 


Supposing the labour to be now 12s. per 
° 
ton, the saving would be SEx8 ~~ © 8 0 


The cost of repairs to a furnace being now 
say is. per ton, the saving would be 
12d. x2 008 


one ove one tee ore 


3 

Fifteen hundredweight of coal per ton of 
steel are now burat—15 cwt. at 66—= 
4s. 6d. ; saving would be ox? -~ 09 8 0 

Saving in general management, and 
charges and interest on capital, &c.,say 0 

Saving of 10 per cent, or two hundred- 
weight of apiegel per ton of steel, at 
3s. 6d., being the difference in price be- 
tween spiegel and pig iron. ... eee 


nw 
o 


070 


41 4 6 

The iron should be refined by my process at the blast 
furnace, at a cost for materials of 2s. fod. per ton per cent. of 
silicon, then ran up before the steel furnace and tap direct 
into it from the receiver. A further saving s. to 3s. 
would be effected by this means, for, as a general rule, a grey 
iron, such as No. 2 or 3, has now to be selected, as being 
treer from sulphur than No. 4, mottled, or white, and as my 
ptocess completely removes the sulphur, a lower number of 
iron could be used than is now required to insure freedom 
iewm that impurity. This would raise the saving to say 
1! 7e. 

Compariag the Bessemer and the Siemens steel processes, it 
is stated by one who has tried both, that, according to the 
} resent modes of working, the cost of production is about the 
same. Now in what manner can the Bessemer process be 
cheapened so as to compete with the Siemens as carried out 
under the altered c nditions just explained ? 

It is proposed to use the metal direct from the blast fur- 
nace, which will save the cost of melting, and the waste of 
iron incurred thereby, say, 6s. to 8s. per ton at the outside. 

Assuming, therefore, that at the present time the cost of 
the Siemens and Bessemer process is the same ; there is a pro- 
spective saving in favour of the former (after deducting the 


cost of refining, which would be from 6s. to 8s., according to 
the silicon), 
£ 4 
Of, say eee eee ove ove 1 0 
And « prospective saving in respect of 
the latter of, cay ... eee ooo 0 8 
Showing a balance of saving ia favour of -— 


Siemens’ process of... ses ove 012 
I would again repeat that these remarks are purely sug- 
gestive, and made for the purpose of leading those en 
in steel making to consider the — but although I have 
made no direet experiments in the Siemens furnace with iron 
free from silicon, the analyses I have referred to, and which 
come from a source most reliable, have led me irresistibly to 
the conclusions I have set forth, and it would be most agree- 
able if some works would prove the matter before the next 


) | meeting of the Iron and Steel Institute, so that the results 


might be given to the meeting. 
I remain yours faithfully, 
Agtuve WARNER. 
21, Leinster-square, Bayswater, London, June 1, 1875. 


week, which I shall be obliged if you will correct. On page 
445, middle column line six from the top, is printed, ‘and 
such iron ss made forge iron rich in silicon) is 


P.S.—There are two slight misprints in my letter of last | and 


of the enormous amount of 

“leak eae ee the spedet 1. sphere 
gineers were te 8 t engines, 
from 172 revolutions per minute 


says in his the Myers ran “ and 
1 ts quite pooper taal un engineer thenld’ 





most suitable for puddiing.” It should be, “ most tab 
for puddling.” Also the analysis of my Cleveland refined 
iron is given as “ carbon 3.64,” it should be “ 3.064 per cent.” 


GYROSCOPIC CONTROLLING GEAR, 
To tae Epitor or ExGixegaine. 

Sin,—Mr. mg FS oo oe week's ExGINEERING 
says that the wheel and frame of my gyroscopic apparatus 
would lift off one of the knife edge bearings immediately the 
vessel rolled. At a velocity of rotation sufficient to 
the force necessary to « te the valve f, the machine would 
not lift as described. To make this statement more definite, 
say the maximum speed of travel of valve f required is 3 in. 
per second, let the weight of the frame equal that of the 
dise, say width over the two trannion bearings 2 ft. and from 
axis of trunnions to valve f is 1ft. The apparatus would 
then begin to lift from one of the wy when the rim of 
the wheel had a velocity of nearly miles per hour, 








to be quite frictionless. As I do not contemplate an — 
approaching that speed the lifting will not occur. Should, 
however, still greater sensitiveness be required when the 
apparatus is carried on the saloon there is not any objection 
to a higher s , when the obvious resource of circular 
trunnions or of double knife-edge bearings will at once meet 
the objection raised. When the apparatus is carried on the 
hull, an arrangement I do not recommend, there is a danger 
in driving the dise above the s uired to give the de- 
signed rate of travel of the valve f. The apparatus in this 
form is not self-correcting, and an excess of energy in the 
wheel might cause the valve f to overrun its propér position, 
and thereby cause the saloon to rotate in respéct to the 
horizon in the direction opposite to that of the rolling of the 
hull. At the lows which this consideration necessitates, 
the objection raised would really have less force in this case 
than in theother. There is, however, no difficulty in making 
the bearings so that the frame cannot lift in any case. 

The objection he raises to the action of my apparatus 
when the vessel pitches indicates that his idea of the opera- 
tion of the valve f is entirely a misconception. In Mr. 5 a 
mer’s apparatus the dynamic energy of the disc operated to 
produce rolling, not the mere inertia of the apparatus, and the 
effect was not self-correcting. Now when the is 
fitted in the way I recommend it to be—carried on the saloon— 
it is the inertia merely of the apparatus that tends to operate 
the valve f when the vessel pitches, and if it does overcome 
the friction of f, the result that takes place is that the saloon 
then moves transversely just sufficiently to make the apparatus 


recting. rate of transverse motion produced by pitch- 
ing will therefore be so insignificant that practically it will 
not be perceptible. 
Yours truly, 
J. McFartane Gray. 


ROTARY ENGINE TESTS. 
To tas Eprron or Enxetreenine. 

Six,—The exposure, in your columns, of the nature of the 
rotary engine tests, her with the statement recently 
made in Engineer that English exhibitors at the Phila- 
delphia Centennial are not likely to receive fair play at the 
hands of American tom pan me to address you upon 
the latter subject. Defeated contestants at exhibitions held 
in this country, nearly always cry “foul play,” and as I 
believe nearly always without any just cause. 

That an award does not at all times follow the merits of a 
machine is true enough, but why? Because in addition to 
such merits there comes in the skill displayed in handling 
the machine and the eption displayed by the operator in 
taking advantage of the conditions of the test, that is, turn- 
ing to account every element of success which the conditions 
of the test allow. 

I believe that careful investigation would disclose that 
when unfairness on the part an official influences the 
eS ae trial, the failure to 

a 


London, June 2, 1875. 
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the power the greater the 


neglecting the pressure of the driving wheel and assuming f 


follow the a motion of the hull—it is therefore self-cor- | with 
) 


in his power to conduce to the success of the engine he has in 
pm so long that he does not the limits of the 
tions of the trial, and it isthe duty of the officials to 
keep him within these limits. And I believe that the Ameri- 
can Institute in awarding to Mr. Joshua Rose a diploma for 
the skill displayed in ing the Myers engine have done 
him simple justice, have at the same time given an ad- 
ditional incentive to Arage he of machinery to induce 
them to exercise utmost i in ing the 
fatapeste of these wham they saguenes. spite: 
Was it not that the test of b proof safes at 
the Paris Exhibition of 1867 was unfair, use of the ad- 
vantage taken of the conditions of the test? Who has not 
heard of the rumours of foul play at the Vienna Exhibition, 
and wherein lies the remedy? I contend that inasmuch as 
the conditions of trial tests must force of circumstances 
be about a — — r ween the merits of the 
competing article, t ill an ion of its repre- 
qutative to charge ; nl ous cee eines abroad who 
intend to make entries at the Centennial who ignore this 
fact, will learn it in 1876. Not only skilful mechanics, but 
acute and expert men are necessary ; men who will find out 
cdl Wan WOE Mulloy Use of oomsy petvllage eovunded, and eco 
iw e use of ev e and see 
oo is tad Sitha-etiees ennend those’ putviltece 
remain, he 





COILED SPRINGS. 
To tux Eprror or Exarnusazine. 

Srz,—I shall be much obliged if you or weet your corre- 
spondents can give me information as to the work which 
coil springs, such as are used to drive clockwork, can per- 
form ; and furnish a formula (a ximate or otherwise) by 
which the length, width, and thickness of a spring to per- 
form a given amount of work minute or vice versé may 
meg d ~% example: a poe the dimensions of a 
8 ca) iving out nds a minute for 
sree sais shad, Ok Set pee 

I shall be obliged if you can kindly furnish me with the 

of any maker of such springs. 


Blackrock, Dundalk, May 29, 1875. 


CENTRIFUGAL PUMPS. 
To tHe Epriror or Eneineextye. 
Srr,—I seein Ex@isuente of May 28, a description, 





Yours truly, 


illustration, io _entri ] 
by Messrs. Lawrence and anton, of Westenlackar, aa manu- 


that an t was patented by me 
in November, 1864, No, 2735; wanemy ‘gues of difference 
being that the joint was not on the bedplate. 
Every practical can see at a glance that to make the 
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We give with the present number a double-page plate of 
Coke Discharging Apparatus, at the Works of the 
Société de l Espérance. The description of this plate 
will be found on page 468. 
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COMPANIES, PATENTEES, AND 
PATENTS. 

Wuite discussing in other articles the provisions 
and objects of the Patent Laws, recently intro- 
duced into the House of Lords, we are desirous of 
calling special attention to the relation which at 
present exists between public companies, patentees, 
and their patents under the law as it now stands, 

use it is more than probable that many important 
questions may be passed over by our legi \ 
who can scarcely be expected,’in the majority of 
cases, to have had much experience in the 
working, sale, &c., of patents under existing Acts 
of Parliament, 

During the last five years there has been a com- 
plete mania for promoting limited liability com- 
panies, profeasedly formed to carry out patented in- 
anes ae it would be all but a 
possible for private individuals to attempt. 
patent is first obtained by the inventor, and shortly 

















afterwards a professional promoter is communicated 
with to form a company for the development and 
application of the invention. The first step is to 
publish a prospectus in which the enormous advan- 
tages to public are enlarged on. We need not 
enter into a variety of subsequent details, except by 
referring to our issue of May 29 of last year, in 
which our readers will find ample information as to 
the formation, , and in raany cases disastrous 
termination of the company. 

Reverting, however, to the patent. We have al- 
ways understood that the condition of granting a 
sre was that it should possess novelty and utility. 


ithin the last four years we have become ac-|i 


pote’ with no less than eleven companies formed 
or working patents for scientific processes, the 
latter having been well known and rejected as use- 
less and visionary at least twenty years ago. One 
company was formed with a capital of 100,000/. for 
applying a chemical to a specific purpose, the 
paten uge of which expired in 1854. Five 
companies patented the use of similar materials for 
their processes, all of which (with the exception of 
one useless substance, introduced as a novelty by 
one of the companies), had been used repeatedly 
for over twenty years with not the slightest success, 
and were consequently abandoned. Referring to 
gas patents that have sprung up since 1872, we 

ve only to refer our readers to the reports of the 
Courts of Chancery and the Queen’s Bench. In 
two of these cases the inventions were simply a re- 
vivification of patents condemned as useless methods 
in the early history of gas-making in this and Con- 
tinental countries, In another case a company was 
formed to insure improved ventilation, the provi- 
sions of its patent being identical with two other 
atents in every principle and particular taken out 
in 1844 and 1855. ‘Theseinstances, which could be 
multiplied without number, have involved in alla 
loss to the investing capitalist of overone million ster- 
ling ; this sum not including losses by speculation, 
which in the case of one company has involved a 
loss of over one million alone to speculators. The 
total of losses to capitalist and speculator, of these 
few companies must have, therefore, amounted to 
many millions, which loss has actually been borne 
by the public at large. 

It seems highly desirable, therefore, that some 
check should be placed by the new laws on such a 
wholesale system of di ion and fraud. It is 
evident that the past system of preliminary investi- 
gation has not only been a mere farce, but a positive 
license to fraudulent attempts to get and waste the 
savings of the country. e have expressed our 
opinion on the pro new method of examination 
in our issue of February 19th last. It might be 
supposed, however, that the individual interest of 
these patent companies would lead them to pro- 
secute each other, for mutual infringement of their 
rights. But nothing of the sort occurs. Within 


{= | the last three years we have known of four com- 


nies, now actually or nominally at work, by all 
ut identical processes, which quietly leave each 
other untouched, lest, if legal proceedings were 
commenced, the whole of their patents would fall 
to the ground, they not being worth the parchment 
on which they are written. 

We next turn to the rights of what for distinction’s 
sake we may call sub-patentees. The original patentee 
has settled with the company to his own advantage. 
But, in getting the patent into work, certain defici- 
encies quickly appear. Meanwhile, the company 
has engaged a salaried staff of engineers or chemists. 
These gentlemen are bound to give all their abilities 
to carry into successful operation the original patent, 
unless they have had a special agreement signed 
oe their rights to new inventions made by 
them. In the absence of such agreement the staff 
are compelled to become patentees if the company 
choose to patent their invention. As an instance of 
this we may cite one company, which since 1870 has 
taken out patents for the inventions of three of their 
servants, who have never received one farthing 
remuneration, although the patents have been taken 
out for every civilised country, literally from the 
North to the South Pole. In the instance we refer to 


actual | the shares of the company rose to nine times thcir | i 
original value, owing to these patents, yet not one )_ 


penny did these sub-patentees for their 
intelligent labour in the interest of the company. 
Precisely the same law and consequences rest on 
yg a employed in a factory. Two instances of 
is have come recently under our notice, in one of 
which a poor turner in a cotton factory received 50/. 
bonus for what is now bringing his masters in annu- 








— 
ally not less than one thousand times that sum. In 
the other case a poor but intelligent chemist received 
a gratuity of 100/. for an invention which was sub- 
sequently sold for 7000/., and on the expiration of 
aoe it became generally adopted both here 
and abroad. 


So long as such evils exist laws are not 
only unjust but mischievous, become a source 
of ruin to many who, trusting to of wealth, 


eee pores ea ees manner in 
which ects of the law are advantage of. 


not be lost sight of during present legislation, more 
mapeailiy an tay see We anew ‘cae seer to 
a in some of our most important manu- 
actures, 


BREECHLOADING ORDNANCE. 

On page 426 ante, we published a letter upon breech- 
loading ordnance, written for Herr Fried. Krupp by 
Mr. Longsdon, his London representative. The ob- 
ject of this letter was to prove the inaccuracy of our 
assertion that to Mr. Lewis Wells well, of 
Carlsruhe and Vienna, belongs the credit of having 
designed and perf the breechloading mechanism 
for guns of all calibres now y adopted on the 
Continent, and with which the name of Herr Kru 
is usually associated as inventor, In the let 
above referred to, Mr. Longsdon denies this claim 
in all its details, as he did also in a letter sent 
by him to the 7imes, and published by that journal 
a few days before his letter appeared in our columns. 
We announced our intention of deferring any com- 
ment upon the former communication until sufficient 
time had been allowed for Mr. Broadwell to reply ; 
last week we published this answer, and at 
same time the reply to Mr. Longsdon’s letter in 
the Times. 

We now address ourselves to the task of examin- 
ing the whole question, and of stating as clearly and 
concisely as possible our reasons for asserting that 
the so-called Krupp breechloading mechanism has 
been copied in every essential detail from Mr. 
Broadwell, and that to that gentleman alone belongs 
the full credit of the invention. At the present 
moment, when the problem of breechloading for 
heavy guns is coming under the serious considera- 
tion of this country and the Government, this ques- 
tion of inventorship has peculiar interest and im- 
portance, It is to the practice of Continental 
nations, and especially to that of Germany, that we 
must look for the latest and best inf on on the 
pase Sa and in conducti ome which will 
probably be ordered by ar Office, it will be 
certainly found expedient thoroughly to test the 
efficiency of the | system, to improve it 
if possible, to su e it with a better if 
one can be devised, but to adopt it if that be found 
necessary, always supposing it to be proved, as we 
believe will be the case, t atin ft Ae at all 
events in heavy guns, has decided advantages over 
re SS nary ne in the mone of events, we 

come to adopt the cyli -prismatic wi 
the spherical gas check, an the partially headed 
locking screw, it will be w while knowing 
whether we are indebted for these details to a 
German engineer or to an American, to Herr Krupp 
or Mr, Broadwell, 

Although already fully described in our columns, 
we will repeat here a of the breech- 
loading mechanism under tion. 





breech block is removed there is an uninterrupted 
opening the gun from end to end. In 
earlier days, the gun was formed of a block 
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In the face of the breech block a shallow cireular 
recess is formed, of a diameter somewhat larger 
than that of the powder chamber, and in this recess 
is placed a steel plate, at the back of which a thin 
dise of copper is interposed between it and the 
metal of the breech block, When the latter is in 
firing position, the plate is exactly oppo» the en- 
larged portion of the powder chamber, with which 
its diameter corresponds. This enlargement is of 
such a contour that it forms an accurately-fitting 
socket to a ring, the periphery of which is the seg- 
ment of a sphere, while it is flat at the back, and | 
formed with almost a sharp edge at the front. The | 
section will be at once understood by a reference to | 
Fig. 2. It will be noticed that several annular 
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Fra. 2. 
grooves are cut in the back of the ring as well as 
around the periphery, The object of these channels 
is to collect dust, particles of unburnt powder, &c., 
which might otherwise get between the parts of 
the gas joint and reduce their efficiency. 

The Broadwell locking arrangement is shown 
also in Fig. 2. It consists of a screw, from which 
a portion of the threads has been cut away, fixed in 
the breech block, and turned by means of a lever, 
which in some cases is weighted to resist any pos- 
sible tendency of the force of explosion to turn 
back the screw and unlock the breech block. In 
the breech are cut some recesses, corresponding to 
the pitch of the thread on the screw, and in such a 
position that when the breech block is home, and 
the screw is ially turned, the thread locks in the 
recesses in the breech of the gun. Mr. Broadwell 
states that in field guns, Herr Krupp employs this 
device, but in ordnance of large calibre he adopts 
one, in which the same result is obtained by slightly 
different means, which we shall describe further on. 
In addition to this mechanism, Herr Krupp intro- | 
duces a quick-threaded screw in the breech blocks 
of large guns, for moving it to and fro. 

The action of this arrangement will be at once 
understood from the foregoing description. ‘Io 
open the breech, the locking screw is turned so far 
as to disengage the threaded portion of the screw 
from the breech, and to bring the recesses in the 
latter opposite to the smooth part of the screw, the 
cylindro-prismatic wedge is then drawn out, as far 
as a stud in its lower surface moving in a slot in 
the breech will permit, the extent of this motion 
being to bring a circular opening in the block, 
equal in diameter to the powder chamber opposite 
the latter. The charge is then introduced from be- 
hind, and the breech block pushed home, when the 
back of the spherical ring, which has remained, of 
course, in the gun, is brought into absolute contact 
with the face of the breech block. The locking 
screw is then turned and the gun is ready for firing. 

The three of this mechanism that are 
claimed to be the invention of Mr. Broadwell are: 


1. The spherical ring with all its details; 2. The 
cylindro-prismatic wedge or breech block; and 3. 
The locking screw. 








'it is only fair to point out 


Herr Krupp denies the validity of these claims 
both in his letter to the Times of the 17th ult. and in 
his communication to ourselves, which we published 
in our issue of May 21. 

He asserts :—]. That he invented the horizontal 
rectangular sliding wedge in 1859, having in the 
following year submitted drawings and models 
to the Ordnance Select Committee. 2. That in 
February, 1865, he — the cylindro-prismatic 
form of breech block, while two months later, Mr. 


| Broadwell in another patent copied his old form of 


wedge. 3. That in 1859 he invented the expanding 
ring, the section and shape of which were nerely the 
same then as now. This ~—— placed in the bore 
of the gun, and had to withdrawn and re- 
inserted after each discharge. 4. That while to 
Mr. Broadwell belongs the merit of inserting the 
gas ring in the face of the breech block, the simple 
change of position cannot give to Mr. Broadwell 
the merit of invention. 5. That it is altogether a 
wrong done to Herr Krupp to call the expanding 
gas check made by him the “ Broadwell ring.” 
6. That the Krupp gun as it now is, with the single 
exception of placing the expanding ring in the face 
of the breech block, is solely and entirely the design 
of Herr Krupp, and that by no moral or legal right 
can another's name be connected with it. 

There are on the surface so many discrepancies in 
these assertions that we believe that Mr. Longsdon, 
in representing Herr Krupp, wrote inconsiderately, 
and without a precise knowledge of the details of 
the matter under discussion. Thus, for instance, 
the insertion of the expanding ring in the face of 
the breech block, though a most useful invention at 
the time, has been long since superseded by the 
more perfect detail, and in Herr Krupp’s publica- 
tions, as well as throughout Germany, the gas check 
is called explicitly the ‘‘ Broadwell ring.” Yet we 
believe most certainly that Herr Krupp and Mr. 
Longsdon wrote to us in perfect g faith, and, 
through some reason which we do not attempt to 
explain, in ignorance of the actual facts of the case. 

laving asserted Mr. Broadwell to be the sub- 
stantial inventor of the Continental system of 
breechloading, we are bound now to add our reasons 
for so doing, and we advance them all the more 
willingly, that they may be freely criticised by Herr 
Krupp, and any errors that we may have fallen into 
be pointed out by him, that we may correct them. 

We should perhaps here state that had Mr. Broad- 
well been merely an inventor whose ideas were never 
brought into use, but which bore a marked similarity 
to the system, so magnificently carried out by Herr 
Krupp, we should have considered that his claims 
were entirely swept away by the practical skill, the 
labour, and the time consumed in its introduction at 
Essen, in short, that mere similarity in the scheme 
of an inventor could not be placed in competition 
with such practice as that of Herr —— But 
Mr. Broadwell, who has long resided in Germany 
and Austria, has devoted himself to the subject 
during — years, has spent large sums in the 
perfection of his system, and is a manufacturer on 
an extensive scale, he having produced upwards of 
3000 guns of different calibres upon his system, 
which has been fully recognised by different Govern- 
ments as well as by private manufacturers, 

With regard to Herr Krupp’s assertion, that he 
invented the horizontal rectangular wedge in 1859, 
tin 1846 General 
Cavalli, of the Sardinian service, invented a breech- 


jloader, of which Fig. 3 is a horizontal section. 
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Several examples of these guns—32-pounders we 
believe—are now to be seen at Woolwich. For that 
ealibre, the wedge was 9.4in. high and 3.4 in. and 
3.7in. wide. The block slides on three steel pins 
to reduce friction. No special arrangement for 
locking being provided, it was found that after 
Steg tha-ook was shifted, and as no gas check 
was latooGanel,, thave was it leakage with each 
discharge. We mention this to show that Herr 
Krupp had been anticipated by many years in therect- 
angular wedge, and that when he accuses Mr. 








Broadwell of ing his invention of 1859 in 1865 
he overlooked the fact that the merit, if there was 
merit in this detail, was due to Cavalli. In like 
manner, as we shall see further on, Mr. Broadwell 
was anticipated in the vertical rising and f. 
block (patent of 1861) by Church and G ‘ 
ee eee 1854 by a patent 
wherein they closely foreshadowed others of Mr, 
Broadwell’s details. 

But the locking lever introduced by Herr Krapp 
in his earlier guns was a notable improvement over 
the arrangement of Cavalli. This is shown in 
Figs. 4 and 5, which are sketches of the 110-pounder 
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Fra. 5. 


and its sliding block tested at Woolwich, and re- 
ferred to by Mr. Longsdon in his letter. In these 
it will be noticed that the gas cup is put in the 
bore of the gun, not in the face of the breech block. 

In pursuing the present discussion there are five 
patents to which we will specially refer. The first 
of these was granted to Mr. Broadwell, and is dated 
July 19th, 1861. The second is dated 29th October, 
1862, and belongs to Herr Krupp; the third is the 
same gentleman’s patent of 10th February, 1865 ; 
the fourth is Mr. Broadwell’s of April, 1865; and 
the fifth is Krupp’s patent of 7th December, 1868. 

In the first of tg Mr. Broadwell claims the use, 


not of the vertically moving wedge, but of a breech 
block or breech closer with a chamber in front, of 
larger diameter than the bore of the piece, the said 
block or closer being caused to move up and down 
as described. He also claimed the use of an ex- 

in the face of the breech block, as 
ig. 6. 


panding rin 


shown in We mentioned above Messrs. 
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Church and Goddard’s patent of 1854. A section 
of their arrangement is shown in Fig. 7, and we 
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believe that two of these pieces of small calibre were 
made and tested at Woolwich. In this arrange- 
ment a vertical movement was imparted to the 
wedge, and the invention is somewhat remarkable 
because it comprised the ing of the rear of the 
bore for the reception of a parallel ring, while in 
the face of the breech block is inserted a plate upon 
which the ring takes its bearing ; the pressure of 
upon the inside and top of the ring, forces the 
fatter inst the side of the gun and the face of 
the w . So far as we know, this is the first 
ion of a ring in the bore of a large but 

been used at an earlier date in breec 
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believe that the inventors received a reward from the 
Government of 500I. 

We now come to Herr Krupp’s patent of 1862, 
granted “for improvements in breechloading ord- 
nance, the mode or modes of closing the breech, and in 
the escape of gas therefrom by the arrangements and 
combinations therein described.” This mode of clos. 
ing the breech is, as regardsthe rectangular wedge and 
lever locking ap tus, substantially, as shown in 
Figs. 4 and 5, while the escape of gas was prevented 
either by means of a cup, Fig. 8, which Herr Krupp 
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had employed for a considerable time, and which is 

rectically similar to the earlier models sent by 
fim to Woolwich, or by means of a ring inserted in 
the face of the breech block in exactly the same 
way as patented by Mr. Broadwellin 1861. Figs. 9, 
10, and 1] are extracted from thedrawingsof Krupp’s 
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1862 patent, and may be compared with Fig. 6 
taken from Broadwell’s specification, and with which 
they are identical. As Herr Krupp has voluntarily 
given to Mr. Broadwell the credit of this, by stating 
that to him “ belongs the merit of inserting the ring 
in the face of the breech block,” we need not pursue 
the subject further, except to wonder by what 
means Mr. Broadwell’s invention patented in 1861 
was claimed by Herr Krupp in 1862. The use of 
this detail has, however, practically disappeared. 
We now turn to the next point—that of the cy- 
lindro-prismatic or Q-sha breech block. Herr 
Krupp claims to have patented this in February, 1865, 
and that Mr. Broadwell was so little aware of 
the importance of the form, that in his patent of 
April, 1865, he only copied the old rectangular form 
of block, and it was only at a considerably later 
period that he imita the cylindro-prismatic 
section. The principal feature in Herr Krupp’s 
patent above referred to, is the mode of opening and 
closing the sliding block, by means of a screw in the 


breech with which the block was started and locked ; | Teq' 


this was a great improvement over the earlier 
methods, and some examples of it are still to be seen 
among the vast collection of guns at Woolwich 
Arsenal. We believe, however, it has long been 
entirely abandoned. With regard to the form of 
the block itself, the second claim of the patent is for 
“making the cross section of the valve or wedge 
used for closing the breech, of a circular, semi- 
circular, elliptical, or other curved form,” and 
Fig. 12, copied from the 
drawings, is referred to as 
an illustration of one of the 
shapes proposed. This taken 
in connexion with the fact 
that two months later Mr. 
Broadwell did not specify 
the cylindro-prismatic form, 
would, if it stood alone, be 
fairly conclusive evidence 
of the soundness of Herr 
Krupp’s claim to originality, 
but in connexion with this 





Fig. 12, 
we have to take the evidence on the other side. 


In his letter to us, pub on page 444 ante, 
Mr. Broadwell states that in April, 1864, he, ac- 
companied by Mr. G, A. Buhl, of Carlsruhe, visited 
Essen with a model of a breech-closing mechanism, 
comprising the cylindro-prismatic block, the par- 
tially-threaded locking screw, conical gas check, 
recoil plate, &c. On this occasion, according to his 
statement, he failed to see Herr Krupp, with whom 
he wished to make arrangements for the manufac- 
ture of his system, but that he had instead, an inter- 
view with one of his i a Mr. Richter, to 
whom he showed the model, explained his busi- 


ness. The negotiation came to nothing, but the 
know of new oun remained with 
Mr. Richter. In the same Mr. Broadwell 
goes on to state that he did not include the cylindro. 
prismatic form of breech block in his patent of 
April, 1865, because 
ing off the corners 
same result was obtained for fiel 
heavy artillery the Q-shaped block is far pre- 
ferable. 

Now, unsubstantiated by further testimony, this 
statement of Mr, Broadwell, that he communicated 
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to Herr Krupp’s engineer in March, 1864, the —_ 
form of block now universally » might be 
fairly challenged, especially as Herr pp patented 


it Pe somewhat vaguely) in February, 1865, 
and Mr. Broadwell failed to do so. But the cor- 
roboration of this assurance is not wanting, as the 
following translations of attested documents will 
show. The first is the deposition of Mr. G, A. Buhl, 
the gentleman already referred to, as being present 
at the interview between Mr, Broadwell and Herr 
Krupp’s engineer :— 

“I certify that in April, 1864, I accompani 
Mr. Lewis Wells Broadwell on a journey to n, 
to submit to Herr Krupp a model of the then latest 
improvements in Broadwell’s system of breech- 
loading guns. This model was of wood, being the 
breech piece for a 6-pounder field gun, manufac- 
tured for Mr. Broadwell by the Carlsruhe Mas- 
chinenbau Gesellschaft, and consisted of a cylindro- 
prismatic breech block, ted by a short onl 
partially-threaded screw, identical with the well- 
known arrangement universally adopted in Broad- 
well’s guns. The gas-check ring was conical out- 
side, and fitted in a recess formed for this purpose 
in the rear of the bore, bearing against a face plate, 
which was fitted in the front of the breech block. 

‘* I have carefully examined the certificate and 
drawings of the Carlsruhe Maschinenbau Gesell- 
schaft, and testify that the said model was exactly 
identical in all details with the drawings. Mr. 
Broadwell and myself went to Herr Krupp's factory, 
for the purpose of obtaining an interview with that 
gentleman, who could not see us on account of ill- 
ness, and we also failed to see Mr, Pieper, his prin- 
cipal representative. 

‘* We returned to our hotel, and shortly after, one 
of Herr Krupp’s engineers arrived, desiring to know 
our business, and Mr. Broadwell explained to him— 
I acting as interpreter—that he wished to show to 
Herr pp his latest improvements in breech- 
loading mechanism, and to make arrangements 
with Herr Krupp to pay him a r»yalty for the use 
of his invention, 

‘* After this, the model was shown to the engineer 
who had visited us, and who then returned riya 
to deliver Mr. Broadwell’s message. Shortly after 
Mr. Broadwell received a letter signed F. PP, 
uesting him to explain his wishes in writing to 
the firm, which he immediately did. 

“ We thence proceeded to Witten, and showed the 
model to Mr. Louis Berger, who at once signed an 
agreement to pay a certain sum to Mr. Broadwell 
for the use of the invention. Mr. Broadwell then 
went to St. Petersburg, and I returned to Carls- 


ruhe. 
(Signed) ** Gustav. Ap. Buu. 

“ Carlsruhe, April 4, 1878.” 

The second document is from the Carlsruhe 
Maschinenbau Gesellschaft. 

‘We hereby testify that on ype ng | 11th, 1864, 
we received an order from Mr. Lewis Wells Broad- 
well to make a wooden model of the rear end of a 
6-pounder field gun, with his improved breech 
mechanism, as shown in the accompanying drawing, 
and that this model was shortly afterwards delivered 
to Mr. Broadwell. 

(Signed) “* Atn. Scnapt anp Ap, Sreme. 

“ Carisruhe, April 4, 1873.” 

To complete this testimony a of the draw- 
ing is required. This we will pub on an early 
occasion. 

The third document is from Mr. Louis Berger, 
then of the large and well-known firm of Berger 
and Co., Witten-on-the-Ruhr. 

‘I testify that on the 2nd May, 1864, Mr. L. W. 
Broadwell and Mr. G. A. Buhl (both having been 
unknown to me previously) visited my factory, 
and submitted to me a wooden model of a breech 
mechanism with the cylindro-pri ic breech block 
and gas check ring, with the request that I should 
manufacture some cast-steel guns for Mr. Broad- 
well, They told me they had just come from Essen, 





but had failed to see Herr pp. After having 


— breech block to your order, we offer to manu- 
ee Se the following con- 
iti ‘ 


“], If the gun of cast steel is to be delivered to us 
free in the rough, we will turn the tube and 
trunnions, plane and finish the trunnion ring, and 
also the square rear end of the gun ; bore and rifle 
it form Py howe = slot + anaghe yosen block ; 

an ish the latter com ; all parts bein 
ae of best cast steel, the locking screw at 


above specified— 
“a, 2 ae ee eee nee ee 


gun. 
“}. If with rounded back Q-shaped at... . 


each ‘ 
ee gee 


“*9. If the gun is delivered to on heed: rifled, 
and turned outside complete, except the breech me- 
chanism, leaving to us all work connected with 
forging and ing the breech block, materials to 
be the same as before, we will deliver the guns— 

oF a, — rectangular breech block at... . 
eac 


h gun. 
“b, If with rounded back Q-shaped at... . 
each gun, 

‘At the same time we agree not to nake any 
use of the system above referred to, without your 
knowledge and consent, nor to employ your system 
of strengthening guns by means of outside rings, 
as shown in the 6-pounder in question. 

(Signed) 

** MASCHINENBAU GESELLSCHAFT, CARLSRUHE, 

“ Carlsrube, February 11, 1864.” 

We think that nothing further can be desired to 
prove that for more than a year before Herr Kru 
petenen the form of breech block shown in Fig. te, 

. Broadwell had oe the Q-shaped breech 
block, that for nearly a year before that date he 
was manufacturing em, that Messrs. Berger and 
Co. were paying him royalty for them, and that the 
engineers of Herr Krupp’s artillery department at 
Essen were familiar with the arrangement, and 
knew it as Mr, Broadwell’s invention. Surely with 
such evidence as this, we have been justified in our 
assertion that to Mr. Broadwell belongs the credit 
of the cylindro-prismatic breech block, exactly as 
manufactured by Herr Krupp, and so widely 
associated with his name. 

We come now to the third 
—the locking apparatus. 


int under discussion 
ig. 13 shows the first 





Fr, 13. 
form of this as patented by Mr. Broadwell in April, 
1865. The ente ot chetwin ae Block A 
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well of the credit of this detail, and the German 
patent laws afford but little protection to inventors, 

ut with regard to the locking arrangements 
atented by Herr Krupp in 1868, a few words may 
Pe said, because taken in connexion with the adop- 
tion at Essen of Mr. Broadwell’s successive im- 
provements, it would appear as if this detail was 
schemed to avoid Mr. Broadwell’s patent of 1865. 
‘The essence of this invention is the insertion in a 
recess in the breech block of a screw or equivalent 
contrivance having the projections upon it partially 
cut away, so that when it is turned the re maining 
projections may engage in corresponding grooves in 
the breech, or, on the other hand, that the smooth 
— may come opposite these grooves, and the 
yreech block be unlocked. Now the advantage of 


the screw is obvious, because it not only locks the 
gun, but on being turned it starts the block gra- 
Fig. 14 is copied from Herr Krupp’s speci- 


dually. 














Fro. 14 
fication of December 7th, 1868. In this ee the 
cylindro-prismatic block proper, and the Broadwell 


ring in all its details, are shown on the drawings, 
though they are are not claimed, the chief subject 
being the locking apparatus, which is clearly shown 
in Fig. 14, which also shows the quick-threaded screw 
for moving the breech block to and fro. The lock- 
ing apparatus is placed in the same position as in 
the Broadwell system, namely, in the recess marked 
Pin the figure, The recess is closed with a plate R, 
and the locking apparatus consists of the screw K 
working in the nut L. The neck / of the screw K 
works in the plate R, and is kept in position there. 
The end of the screw K is made square, as shown, 
and can be turned by a handle, also employed 
to work the quick-threaded screw E. The opposite 
end of the locking screw / fits in a socket in the 
breech block, and is free to turn; the screw K 
being thus held between the socket and the plate R, 
can turn only on its axis, On the ecrew K is placed 
a nut L, so much shorter than the recess R, that by 
turning the screw K, the nut can move to and fro, 
through a distance equivalent to about one-third of 
a revolution, the distance being regulated by a 
catch on the end of the nut. The nut on its out- 
side is cut with projecting threads, the first thread 
being a complete circle, but the others are partially 
cut away, as shown in Fig. 14. When the breech 
is closed these threads on the nut enter the slots 
999 im the breech, and thus lock the wedge in its 
position, and prevent all lateral movement, but 
when the wedge is to be withdrawn, the nut is 
turned so as to liberate the threads, and bring the 
plain part opposite the slots g 7g. 

It is apparent that the only difference between 
this comparatively costly and complicated device, 
and that of Mr. Broadwell, is that while the latter 
employs a simple screw with the threads partially 
eut away, to lock the breech, Herr Krupp places 
the partially cut away threads on a nut, and uses a 
screw within to impart the necessary motion. 

We have now passed in review the principal 
circumstances connected with this question, and 
have explained at considerable length the reasons 
which have led us to assign to Mr. Broadwell the 
credit of the breechloading system claimed by Herr 
Krupp; assuming the evidence we have ad- 





vanced to be correct—and we fail to see how it can 
be assailed in any way—we think that we have fully 
answered Mr. Longsdon’s strictures passed upon us 
in his letter above referred to. 

At the commencement of this article we divided 
Herr Krupp’s claims and assertions, as set forth by 
Mr. pro ik as follows: 

1. That he invented the horizontal rectangular 
sliding wedge in 1859. We have shown that the 
rectangular sliding wedge had been invented long 
before, and the drawbacks that then attended it 
were scarcely less present in Herr Krupp’s guns 
than they had been in Cavalli’s of 1846, as the re- 
mains in the Woolwich ‘* Cemetry of Suicides” prove. 

2. That in February, 1865, he paten the 
cylindro-prismatic form of breech block. We have 
reproduced exactly what Herr ag did patent in 
this connexion, and we have also shown by unim- 
peachable testimony the fact, that a year before, 
the cylindro-prismatic breech block had been sub- 
mitted to one of Herr Krupp’s engineers with a 
view to concluding negotiations for its manufac- 
ture. Moreover, that at the same time the cy- 
lindro-prismatic system had been brought by Mr, 
Broadwell under the consideration of Mr. L. Berger, 
of Witten, and the Carlsruhe Maschinenbau Gesell- 
schaft, with the object of manufacturing it, and it 
had been introduced to the notice of the Russian 
Government in the summer of 1564. 

8. That in 1859 Herr Krupp had invented the 
expanding ring, the section and shape of which was 
nearly the same then as now. We have we think 
clearly explained the wide difference between the 
cup of 1859, Fig. 8. and the Broadwell perfected 
ring of 1865, Fig. 15. On this point, the diagrams 
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reproduced from the various patent drawings speak 
for themselves. 

4. That to Mr. Broadwell belongs the merit of 
inserting the ring in the face of the breech block. 
This frank admission on the part of Herr aa 
leads to the inference that he was unaware of the 
fact that the Broadwell ring of 1861 was included 
and claimed in his patent of 1862. 

5. That to call the expanding gas check and its 
appurtenances the ‘‘ Broadwell Ring”’ is a wrong done 
to Herr Krupp. In various publications issued from 
Essen we have seen that this gas check is invariably 
called the ‘‘ Broadwell Ring,” and we fail to under- 
stand, even if the facts were not clearly proved by the 
different patents on the subject, how Herr Krupp 
can complain of that as a wrong which he has him- 
self for years admitted. 

6. That the Krupp gun, as it is now made, is 
solely and entirely the design of Herr Krupp. This 
general assertion is, of course, disproved by the evi- 
dence advanced to dispute his right in theinvention of 
its component parts. 

In bringing this article to a conclusion we would 
state our belief that Mr. Longsdon’s letters on behalf 
of Herr Krupp, addressed to the Times, and to our- 
selves, bear on their face too much sincerity and 
faith on the part of the writer, to permit us for 
a moment to doubt that they were written with a full 
conviction of the truth of their assertions, under a 
complete misapprehension of the facts of the case, 
and indeed with a want of knowledge of the 
actual details of the disputed system. And 
we are equally of opinion that Herr Krupp 
himself has been until the present time un- 
acquainted with the true bearings of the case. As 
the head of such a vast establishment as that of 
Essen, in which each department forms a separate 
factory of enormous magnitude, it is easy to under- 
stand how he may remain uninformed of the manner 
in which various improvements are introduced from 
time to time into his practice. 


THE LABOURS OF LEGISLATION. 

Tue machinery of legislation is not concentrated 
in the popular “What are the Ministry 
about?” A great deal is going on in Parliament 
which never meets the public eye, and perhaps few 
outside politicians suspect how many of the impedi- 
ments surrounding legislation are raised by legis- 








lators themselves. A perusal of the votes issued by 
the House of Commons will clearly prove this, and 
we have extracted the following particulars for that 
purpose. 

uring the present session 148 public Bills have 
been introduced into the House of Commons, of 
which 52 are Government measures, the remainder 
being Bills brought forward by independent 
members. 

We have chosen as an illustration a Bill relating 
to the same subject as one of the latter which has 
been adopted by the Government, because it might 
be supposed that under such circumstances members 
interested in the matter would do their utmost to 

ush the Bill forward as quickly as possible ; here, 

owever, are the facts, 

The Bill in question was read a second sime on 
the 8th of April, when notices were given for ()s 
amendments, It was considered in committee, ay { 
reported on the 12th of April, and which at the time 
this article was written stood for consideratioy 
on recommittal for the 24th of May. The Bi! 
consists of 55 clauses, and 33 members have given 
notice to move 238 separate amendments. (« 
honourable member to move ly the 
leaving out of each clause from No.2 to 31 con. 
secutively, and further on 51 and 52; others wish 
to expunge clauses 37, 40, and 50. The Bill would 
then contain 20 clauses only, and these are to be mu- 
tilated by omissions, substitutions, and new matter 
brought forward under the remaining before-men- 
tioned notices. Nineteen separate members claim 
the privilege of expunging clause 9. Five are 
unanimous as to clause 10, and four as to clause || 
being rejected. 

But this community of feeling is by no means 
observable throughout the opponents’ tactics, their 
ideas as to where alterations are required may 
coincide in some instances, but the mode of amend- 
ing the Bill differs in each individual case. 

f line 14 of clause 10 were altered in accordance 
with the notices upon the votes, it would read 
thus: “ Payable within 48 hours of, two days after, 
within 24 hours, after the ship’s being safely moore! 
at her berth for her discharge,” instead of as it now 
stands in the Bill, ‘‘ Payable at the time when he 
lawfully leaves the ship as aforesaid ;” and several 
other amendments, if adhered to, would create a: 
equally confused reading. 

Now a very simple calculation will show how 
much time might be occupied in this way ; here are 
238 amendments. If each of these were persiste:| 
in, and only occupied a member the very short time 
of 10 minutes in explanation, it would amount tv 
2380 min.=39 hours, or more than 5 ordinary sit- 
tings of 7 hours each to pass the Bill through that 
one stage. 

The Bill chosen is not entirely an exceptional 
case, although it may be slightly 80; the same 
number of amendments within one, stood on the 
notice paper for the Friendly Societies Bill, and 
doubtless other parallels could be found by search- 
ing for them. 

ut, ignoring precedents, let us put the case an- 
other way. Say the session of Parliament begins 
on the 5th of February and continues to Friday the 
30th of July; deduct three weeks for the ter 
and Whitsun recesses, and you get 22 weeks of 5 
days each—110 sittings—for the whole business of 
legislation for the present year ; then allow the 52 
Government measures an average of 18 hours to 
each Bill, and the result would be that 132 sittings 
of 7 hours each would be required for these Bills 
alone, without saying anything about independent 
Members’ Bills, Lords’ Bills, the i way in 
which Friday evenings are spent, and the interrup- 
tions of turbulent members at other times. 

Government Bills, although the most important 
item, are only a proportion of the business before 
the House of Commons. There are also, first, the 
96 Bills brought in by independent members. At 
the time of writing these stood as follows: one has 
received the royal assent, 5 have the House 
of Commons, 11 have or withdrawn, 
and the House has rej 6; this leaves 73 of that 
class of Bills still on hand. Of the Government 
Bills one has gure ll ey, received 
the royal assent, and 15 have passed the Commons, 
leaving 25 yet to be dealt with. To these must 
be about 26 Bills origi in the House of 
Lords, of which 11 have sent down ; 
the total amount of this kind of work before the 
House, then, amounted to 124 Bills of the three 
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of the Commons besides discussing Bills; to exemplify 
this we have taken the week beginning on Monday 
the 26th, and ending Friday the 30th April last, during 
which the House sat three evenings until after 
] o'clock ; there was one count out at 8,45, and the 
Wednesday sitting, as usual, broke up at 6 o’clock, 
making a total, by taking the exact time of 38} hours 
—7.66 hours to each sitting—this includes a 2 o’clock 
day sitting, but that makes no difference, inasmuch 
as the two hours’ adjournment customary on such 
occasions absorbs the time thus added—and it 
amounts to pretty much the same thing as the 
Irishman’s mode of lengthening his blanket, by 
cutting a yard off the top and adding it on at the 
bottom. 

During this week notice of 45 questions and 
32 motions, independently of those relating to 
orders of the day, stood upon the votes, and 279 
separate matters were brought before the House 
without including private business. Then we have 
to take into account the Budget and Estimates, 
of which no notice has yet been taken. 

The summary of all this is, that an ordinary 
session consists of 110 sitting days of 7 hours each 
(more than a fair average, for the week cited was a 
heavy one), the Budget and Estimates may fairly 
be allowed 5 days off this, leaving 105 sittings, 
which give a total of 735 hours for the conduct of 
the remaining business. 

A week's list of questions and motions amounts 
to 77=15 per night, or 1650 for the session, allow- 
ing 5 minutes each, this would reduce the hours 
to 598, then come the spontaneous interruptions 
which we will put at the low figure of an hour per 
week, taking off 22 hours more, and we get 576 
hours for the consideration of all Bills introduced 
during the session, which taking the total at 174= 
3.2 hours to each Bill for all itsstages. We forbear 
comment, our data may be tested by whoever will 
take the trouble to do it. 


PATENTS FOR INVENTIONS BILL. 


Tue following is the text of the various petitions 
which have been presented to the House of Com- 
mons up to the 25th ult. They are fourteen in 
number, but we have been unable to obtain parti- 
culars of the petition from the Sheffield Associated 
Engineers, which was the first presented to the 
House. The total number of signatures amounts to 
253, but this conveys no idea whatever of the num- 
ber of persons interested, as in the majority of cases 
the petitions have been signed only by the president 
or secretary of the respective bodies from which the 

titions emanate. or instance, the Malleable 

ronworkers’ petition is said to represent a body of 
twenty thousand men. ‘There is not a single peti- 
tion in favour of the Bill, and the adverse expres- 
sion Of opinion is so strong that it is difficult to 
think that Parliament will be able to disregard it. 
If the Bill passes at all (of which there now appears 
to be considerable doubt), it will pass in a form 
very different from that in which it left the Lords : 
Sheffield Trades Council, Bury Trades Council, United 

Shipping Trades of Liverpool, Inventors in Dundee, Man- 

chester and Salford Trades Council, Wigan Trades 

Council, and Hull Trades Council. 

Your petitioners are satisfied that if the Bill were to pass 
into law it would materially lessen the enco t at 
present given to those who devote their sags ng and 
capital to the origination and development of useful inven- 
tions, and that it would also cause the best practical working 
men of this country to go elsewhere and to take their inven- 
tions with them. 

The Bill would retard the improvement of the appliances 
required in the manufactures and in the utilisation of the re- 
sources of the country, and thus prove detrimental to all 
classes of the people. 

_ The passing of the Bill into law would not result in any 
improvement upon the law of patents at present existing. 


Birmingham Chamber of Commerce. 
Your petitioners have carefully considered the Patents for 
Inventions Bill now before your honourable House, and, 


oe fo ak Eee to English manufacturers when 


as ag for. 
In the opinion of your petitioners the fees on taking out 
a patent should be reduced. 


Leeds Chamber of Commerce. 

In the opinion of your petitioners it is desirable that pro- 
vision should be made for the appointment of examiners to 
examine the complete specifications, not as utility, 
but only to verify the ity of the invention; but that such 
examiners should not erate to veto any patent, but 
might offer their advice to the patentee, and that a record of 
such advice should be kept, which record should be accessible 
to = public. ere ‘ae es 

nasmuch as very valuable inventions often require a long 
time to bring them into working order, and fag oom ap- 
eae ory by the public, the limit of seven years for t 
uration of a patent is, in the opinion of your petitioners, 
much too little, and would ent many inventors reaping 
any reward for their trouble and expense ; and your petitioners 
are of opinion that the present term of fourteen years is not 
too long, and that in special cases there should be power given 
for a further extension of the term, as at present. 


Liverpool Polytechnic Society. 

1. Paid commissioners speciall with the adminis- 
trative work of the office are pec we ly necessary for the 
proper omring out of the purposes of the said Bill, and 
the said Bill cannot be carried into satisfactory practical 
operation unless such paid commissioners are appointed. 

2. One of such commisioners, other than either of the 
law officers of the Crown, who, it is admitted by the Lord 
Chancellor, have not the necessary leisure for attending to 
the duties connected with the granting of letters patent, be 
in Parliament. 

8. The provisional specification, as at present, should be 
retained, with the un ing that in the subsequent 
inquiry before the examiner investigation should be made 
as to whether the complete specification is primd facie 
sufficient and accords with the title and with the provisional 
specification. 

4. Any examination as to utility or merit would in 
practice rarely attain the desired end, and that seven years 
is sufficient in most cases for the due development of a 


patent. 

5. It should be permitted to a foreign inventor to submit 
his = be his authorised tative. 

6. ilst 


your petitioners approve of the principle of 
compulsory licenses by patentees (except as hereinafter 

inted out), as contemplated by the said Bill, the process 
for obtaining and granting such li as Pp 
is unnecessarily complicated and expensive, and requires to 
be simplified. 

6a. A patentee should not be compelled to t a 
license, except when his patent is applicable to and Secirable 
for the improved working of ‘an existing patented process. 

7. It would be of advantage if the per of letters 
patent could be obtained on application to sati ig the 


Commissioners of Patents on the expediency thereof, and on | i 


payment of a high fee. 

8. The term ot seven years is wholly inadequate, and four- 
teen years is the least time in which the prospect of remune- 
ration to the patentee is sufficient to induce him in most 
cases to spend time and money upon an invention, while a 
longer period, say seventeen years, as in the United States, 
would have the effect of offering further inducement for 
invention. 

9. Your petitioners submit for the consideration of your 
honourable House the importance of enlarging what is com- 
monly termed the Patent Museum, now under the charge of 
the Beene carbo of Patents, into a general museum of 
science applied to industry, as proposed in the Report of the 
Commissioners on Scientatic Instruction, and that such en- 
larged museum be placed under a Minister of the Crown re- 
sponsible to Parliament, who can devote attention to it, and 
that any surplus fees derived from the granting of letters 
patent be applied to the maintenance of such a museum. 


Society of Arts. 

1. Paid commissioners specially charged with the adminis. 
trative work of the office are absolutely necessary for the 
proper carrying out of the said Bil), and the said Bill 
cannot be carried into satisfactory practical operation unless 
such paid commissioners are appointed. 

2. One of such commissioners other than either of the 
law officers of the Crown, who it is admitted by the Lord 
Chancellor have not the necessary leisure 


yo ee « S seolane examiner, as i 
to ought to moe et 
his letters patent at his own cost sek, slese any tribunal 
of the above character infallibility in commercial 
and ecientifie questions, would be repugnant to the feelin 
of the country, and fraught with much danger to 
progress of arts, manufactures, and commerce. 

4. Whilst your petitioners approve of the iple of com- 
epee dena by patentees as said Bill, 





while pes approving of the measure as an improve 
ment of the existing law, would respectfully call attention to 
the following points: 

1. Sub-sections 1, 4, and 6, in Clause 11, are wholly un- 
necessary subjects for official examination; and the order of 
umportance of the remaining ones is—Ist, Novelty; 2nd, If 
specification is sufficient ; 3rd, If expedient to give 14 years’ 


protection. 

2. Clause 6 should be so amended as to leave open the 
number of examiners to be appointed under the Act, and a 
full schedule of fees should be furnished for all proceedings 
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ted are therefore also unnecessary. 

+ is not desirable to limit the duration of a patent to less 

than the present term of fourteen years; but, on the con- 

peter Aang v9 of every patent should hereafter be ex- 
to a period of twenty-one years. 

All nts ted in Great Britain should remain in 
force for the full period of the grant, irrespective of foreign 
patents. 

There should be no power to revoke a patent for non-user 


It is desirable to restrict the iseuing of compulsory licences 
only to eases where the improvements are applicable to 


The terms of such compulsory licenses should be fixed by 
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The terms for the use of an invention for the service of the 


as proposed in 
the terms for 


It is desirable that all stamp duties to be paid by inventors 

be very materially reduced. 
entire amount of stamp duties for the grant of letters 
patent should not exceed 10/., and the first step, affording 
i protection, should not cost more 
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KRUPP’S 12-IN. BREECHLOADING GUN, 
(For Description, see Page 471.) 
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NOTES FROM THE SOUTH-WEST. 

End of the Welsh Coal War —The result of a conference 
which took place at Cardiff on Friday, between the Asso- 
ciated Coalowners and their men, is a oP | 
great strike. ubmi itions ex- | 
sane ste peadinesl to escape - reduction of 124 per | Yesterday's market was only moderately good, and very fow 
cent. upon condition that no alteration should be in | orders Were given out, as A 1 difficulties in South 
rate for six months, and that all future disputes | Wales and various other causes had « depressing influence 
should be settled by arbitration. The masters, after a pro- UPO® trade, consumers being afraid to purchase until things 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 


Mippiessrover, Wednesday. 
The Cleveland Iron Market.—The tone of business at 





lon , consented to a reduction of 124 per cent. | *f¢ more settled. The great fall in Scotch pig iron has 
footed of 15 per cent., but they would only agree to aoharoe almost closed that market to Cleveland makers, there being 
to maintain existing wages for three months. con- | but little difference between Scotch and the North of Eng- 


: land and the shipments to Grangemouth are now 
ame Spee, Seana eens foe begin afvg 0 fall off considerably. Without’ further material 
| fall in quotations in this district, business is not likely to be 


modification of their 
——— The employers and the delegates afterwards 


; 7 Vivian, | Very active this autumn. The general opinion appears to be 

Se Te a eet an utiamet ered | that her will horly Be decline in prizes, and th * bears 
a permanen | are operating extensively accordingly, the fact bei at 
apoueapdne aban 2ox8 | yesterday Cleveland brands, with the exception of No. 1, 


Trade at Newport.—Things are looking a little brighter 
here, and the hope is entertained that the usual trade channels 


| went down Is. per) an my No. 3 was offered at 55s. net 
will soon be again Each dock has ite quota of work, 


| cash, — mag — <= ask oy 4 for; 
—s | procurable at 53s, 6d. " prompt delivery. Things 
but it is only an earnest of what may be expected when the | am at present so uncertain that Seba are ay cautious 
late litigation is wholly a thing of the past. Steam coal | ghout doing business for forward delivery, especially while 
prices are firm. Small parcels of iron are being sent off. | there are no signs of any reduction in the cost of production. 
The Forest of Dean.—A coal dispute in the Forest of Dean | The whole of the furnaces, however, are well supplied with 
appears in some degree to have complicated by the | orders for t delivery. There are now 106 furnaces 
cheep termination of a meeting held on 
refusal of the colliers to di the p t 
individual employers. The masters are said to be wil- li > oO} , x 
ling to meet the men in a conciliatory spirit, but they have | ing operations, but it is doubtful whether they will be lighted 
<a one of two very unpopular propositions, notably those | until trade improves. ; 
favouring an extension of working hours and an increasein | The Finished Iron Trade.—The opening of the iron works 
the hundredweight. Mr. A. Goold has intimated to the | in South Wales has now commenced to affect the demand 


riday, and the | bui t 
situation with | being about all that are available. 
| being erected 


Several new furnaces are 





miners employed at his collieries, that he will remain in- | for iron in this district, as it has fallen off considerably, there | : 
| orders in the market to keep both dis- | war in Spain the mines are not yet working. 


ufacturers, however, here are not dis- | 


active for & week, but if at the end of that time the men | being scarcely eno 
refuse rf ie the employers in a friendly conference, the tricts fully going. 
masters will have to meet the matter in their own way. to t concessions to consumers, as their books are 
Sto es of Pontnewynydd Works.—The important works | Beg te: - 
in which Mr. ftenley has carried on the memeietenn of wire | months to come. Shipbuilders are securing more work, and 
at Pontnewynydd, were closed on Saturday, after having | the demand for plates is better than it was at this time last 
been in o tion for five years. During the colliers’ strike | Ye4"- Prices are somewhat as follows : Heavy rails, 7/. 2s. 6d. ; 
this neighbourhood had reason to be thankful that these | light rails, 7/. 7s. 6d.; ship plates, 87. 15s.; common bars, 
works continued busy, and it is hoped that they will soon be | 8/; all less 2} per cent. 
reopened. The Wages Question in the Finished Iron Trade.—At the 
Arbitration in the Somerset Coalfield.—The arbitration in | conference of masters and men held in London, the men, as 
the wa dispute in the Somerset coalfield came on at Bath | we anticipated, did not approve of the propositions of the 
on Friday. masters chose as their arbitrator Mr. Gillroy, masters made at the conference on May 4th, and they con- 
of Wigan, a colliery manager of great experience, while the | tended that if their wages were lowered more than they are 
men selected Mr. Macdonald, M.P. Mr. T. Hughes, late | n0w, they will be unable to live. They 
member for Frome, was mutually selected by the contending | reason for the maintenance of the present minimum, the fact 
parties as umpire. Mr. MacMurtrieand Mr. Henderson con- | that they are obliged to pay their underhands very high 
ducted the case on the part of the masters; and Mr. Lloyd | wages. The masters that a reduction in wages is 
Jones, the well-known working man’s advocate, and Mr. T. | absolutely necessary if they are to keep their es 
Halliday, president of the Amalgamated Miners’ Union—of | @ profit, and to compete with their foreign rivals. They have 
which most of the miners in the Somerset field are members | pointed to the failures which have lately taken place, and to 
—had charge of the interests of the men. The chief feature | the fact that many works are now being carried on at a loss. 
for investigation was the cost of the Miners’ Act, and the | However, they would agree to withdraw all their former 
range of the inquiry was considerably extended beyond that | Propositions, on condition that the men would agree to a 
of the last arbitration. The arbitrators failed to decide upon | minimum of 8s. 6d. instead of 9s. 6d., and the workmen’s 
any recommendation, and the matter has been left in the | delegates agreed to give a definite answer on or before the 
hands of Mr. Hughes, who is not expected to give his award 16th inst. 
for some time. The Bolt and Nut Trade of Cleveland.—This trade is in a 
satistactory state, as far as regards the demand and prices, 
‘ overn nd | but the works are not turning out their maximum quantity, 
Baron de Hirsch have agreed to settle by arbitration all dif- owing to the failure of ies of raw materials. About 
ferences pending between them with regard to the Roumelian | sixteen months ago, in the i ket, a large 
railways. A joint commission is now being formed with this | number of ee a, an at the 
object. | land Bolt and Nut Works, Mi igh, struck, 
Fizip axp Corton’s Compousp Srsam Pumrs.—We | have 
notice that the manufacture of Messrs. Field and Cotton’s | union. They 
compound steam pump (of which we gave particulars on that 
SS Se eee been taken up 
Ormerod and Grierson, of 








Rovmenuas Rattways.—The Turkish Government and | 
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NOTES FROM SOUTH YORKSHIRE. 
SHervreip, Wednesday. 

Opening of the Mansfield and Worksop Line.—The new 
line of railway recently finished between Mansfield and 
Worksop, a distance of about fifteen miles, was opened for 

ger traffic on Tuesday. After leaving Mansfield the 
route is through Shirebrook, Langwith, Cresswell, and Whit- 
well. At Whitwell the line bifurcates, one branch for Work- 
sop and Retford, and the other to Shireoaks for Sheffield. 
There are several heavy cuttings on the branch, and a long 
tunnel at Cresswell. Hitherto the district had been without 
any proper means of railway communication. 

Messrs. John Brown and Company's Report.—The annual 
report of the directors of Messrs. John Brown and Com- 
pany (Limited) has just been issued to the shareholders. 

he directors state that after the termination of the Franco- 
German war there was a great revival of trade, which was 
further augmented by the requirements of America, pro- 
ducing a demand for steel rails, tyres, and springs much 
in excess of the means of production. These causes, with 
the advance in prices that ensued, caused the erection 
of steel works with a capacity for production far above 
the ordinary demand, and now that orders have almost 
Sereele, mesg from the United States, and the Continent is 

able to supply its own requirements, it is quite im- 
possible to obtain A for these goods at prices which leave 
any profit or even cover the unavoidable current expenses. 
The directors have, therefore, endeavoured to develop other 
departments. , further, state that although wages have, 
from time, been reduced, they are still higher than those paid 
on the Continent. In some departments, too, the nine hours’ 
— still prevails—a system which they consider more 
than anything else places English manufacturers at a disad- 
to the civil 
he whole of 
the works have been maintained in full efficiency out of 
revenue. The collieries have again been found to be of great 
service. The profit for the year is 82,0511. 15s. 7d., out of 
which it is proposed to pay 10 per cent. dividend, to add 
10,0002. to the reserve fund (making it 100,000/.), and to 
carry 12,000/. forward to this year’s accounts. 


Serious Accident at the Leeds Water Works.—A serious 
| yes last Wednesday at the Arthington pump- 
ing station of the Leeds Water Works. engines are 
there used for the p of pumping the seven million 
ous of water required for the daily supply of the town. 
elackbox of the principal engine gave way and burst, 
causing the smashing of other phone «ol so that the pump- 
ing power has since been reduced by fully one-half. The 
damage will take some five weeks to repair, and as the storage 
supply is not calculated to hold out more than a month, ® 
notice has been issued requesting consumers not to water 
gardens, and to be generally as careful of water as possible. 


The Eyam Mining Company's Mines.—At the annual 
i he shareho! 





vantage with their foreign competitors. Owin 


meeting of t Iders in this company it was stated 
that the Old Stoke level had been ¢ and repaired for 
371 yards, and is now opened from Stoke Hall to the new 
engine shaft, a distance of 2489 yards. A vein of ore had 
been found on this level. In the new mine, the engine shatt, 
&e., have been in thorough ir. It was stated that 
the Hucklow ge vain, of quees shdhnans, wen believed to 8 


within ten yards of the present foremost workings, and ¢ 
efforts were being made in order to reach it. ™ ih 
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KORTING’S STEAM JET BILGE PUMPS. 
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Stream jet apparatus or ejectors for clearing ship bilges 
are looked upon by different shipowners from very different 
points of view, and are consequently highly appreciated by 
some, and entirely condemned by others. Both these 
opinions result from the very nature of the apparatus. It 
cannot be denied that the application of an ejector to throw 
the water out ef a ship’s hold is a most expensive way to 
attain this purpose. For the amount of steam necessary for 
working an ejector is found to be ten to fifteen times the 
amount used to do the same work by a donkey pump, or by 
the ordinary bilge pump in connexion with the large engines. 
3ut on the other hand it is an ascertained fact that such 
ejectors may be relied upon as to their never-failing surety 
in working, and in this respect they are most decidedly 
superior to most pumps in use. All those parts that often- 
times proved to be fatal to the prompt application of ordi- 
nary pumps in case of need, are unnecessary for these 
ejectors. There are no valves nor pistons, which are always 
liable to get out of working order, while in the jet bilge 
pump any obstructions which pass the suction filter 
will also pass the nozzles of the apparatus. Even a choking 
of the filter may be removed instantaneously by merely 
allowing the column of water in the delivery pipe ‘o fall 
back, or by blowing the steam through the suction rose. 

These advantages are too prominent not to be considered, 
when comparing the jet bilge pumps with ordinary pumps. 
Another advantage in favour of the former is their extreme 
cheapness, as well of cost as of erecting, for besides the ap- 
paratus itself nothing is wanted but a few feet of piping and 
asteam cock. For this reason no noteworthy expenses are 
incurred by fixing these ejectors alongside the usual 
pumps, and this is, in fact, the very best mode of applying 
them. 


The jet bilge pumps are always ready to act, and are 
at work as soon as the steam is turned on, for it is im- 
possible that anything could occur to set them out of work- 
ing order. Incase of any accident befalling the ship, spring- 
ing a leak, or shipping water, where these apparatus would 
be of eminent service they may be set to work in the very 
moment required by merely turning on the steam. They 
ought to be fitted of such proportions as to be able to throw 
out any reasonable amount of water ; while if in case of an 
accident the ejector is once set to work, there will in many 
instances be found time to get the ordinary bilge pumps also 
working, and sufficient time obtained to set everything 
right. If then the ordinary pumps work satisfactory the 
ejector may be stopped and steam saved. 

But the most important point, which is seldom sufficiently 
appreciated, is, that in case of need means are provided by 
these ejectors to throw out a very large amount of water in- 
stantaneously after the accident has happened, and many a 
ship might have been saved from destruction if such means 
had been provided. 

Most interesting experiments with jet bilge pumps were 
carried out last year by the German Admiralty at Wilhelms- 
haven with ejectors manufactured at the works of Korting 
Brothers, of Hanover, a firm now also established at Man- 
chester. These experiments removed all doubt as to the 
decided advantages possessed by these appliances, and con- 
sequently they became specified for all the steamers of the 
German navy. Several of the German steamship com- 
panies have also adopted these ejectors for their steamers, 
besides being provided with the ordinary bilge pumps. 

In the annexed engraving a section of Kérting’s steam jet 
bilge pump is shown, the arrangement being so very simple, 
that ithardly requires any explanation. The steam coming 
from the boiler enters through nozzle a, and forces the bilge 
water after having passed suction filter} through the diverg- 
ing tube ¢, from whence it is discharged into the sea by 
means of a pipe through an opening in the ship’s side. The 
arrows indicate the directions of steam and water. 


















HAWES’ STEAM TRAP. 

We subjoin views of an ingenious arrangement of steam 
trap designed and patented by Mr. Loring P. Hawes, of 
New York, and which is being introduced in this country 
by Mr. F. C. Coxhead, of 90, Cannon-street, E.C. The 
apparatus consists of an outer shell formed of two pieces, 
which are held together by suitable screws, which can be 
removed to repair or clean the inside of trap. B is an ex- 
pansive vessel made of thin sheet metal, and supported in 
its position by the outer shell A, A, and adjusted by the 
stem C and wheel H. This vessel contains alcohol or other 
easily vaporised liquid combined with or standing on any 





thick gummy substance like resin, this gum filling the vessel 
above the central] joint and thus preventing any waste of 
alcohol at this joint. When the steam strikes 
the expansion of the liquid or the formation of 
sufficient to press out or expand its elastic top and 
and stop the flow of steam by bringing one of ite flat 
against the opening G from which the steam escapes. 
When the accumulation of water of condensation 
the parts to cool sufficiently for the vessel B to 
lessen in thickness by the diminished pressure within 
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SPEED INDICATOR. 

WE illustrate below a neat little contrivance for counting 
the revolutions of shafts, which is being made by Messrs. 
E. H. Jacobs and Co., of West Killingly, Connecticut, U.S. 
Its construction is so simple as scarcely to require explana- 
tion. An endless screw on the shaft, shown at the bottom 
of the instrument, engages in the teeth of the dial wheel. 
Every revolution of this shaft moves the wheel one notch 
or tooth. The face of the wheel is graduated so that when 





the wheel is moved the hand indicates the number of re- 
volutions. The face of the index wheel is graduated up to 
one hundred, the person using the instrument being expected 
to count the hundreds of revolutions. The ent is fur- 
nished with two points for hollow or pointed centre marks, 
while it is nickel plated. it is a handy litile 
contrivance, and considering difficulty sometimes ex- 
perienced in counting the revolutions of fast running shafts 
we should think that it is likely to be much used. 


DOVER HARBOUR. 
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It should not be forgotten that what is now termed the Giovern- | 
ment design is a modification pr by a military engineer, | 
Colonel Sir Andrew Clarke, B.E., and that it was only carried | 
at the fag end of the session before last, in a thin house, at a | 
late hour, by a majority of one; and that the scheme was cha- | 
racterised by the Treasury as late as June 20th, 1873, as “ not | 
altogether mature ;” and the present Government, on taking | 
office last session declined entertaining the question for want of | 
sufficient information. 

Admiral Washington, the late well-known and respected | 
hydrographer, absolutely recommended an enlargement of the, 
design of 1844; the great Duke of Wellington was a firm sup- 
porter of the original project, and the ew and naval au- 
thorities thirty years back were quite alive to the question of de- 
fence of the frontage, which must now be still more readily pro- 
tected from the land side. | 

It is difficult to understand, as some have asserted, that the | 
piers of 1844 would be less available in peace and war for em- 
barkation and disembarkation; taking this view, it would be 
better to go back to the lines of Henry the Eighth’s time, and 
have only an enclosed area of 150 acres. 

To view the enclosure of the bay purely from a military point | 
of view is surely a mistake, and a barbour of refuge in 1844 was | 
intended as ‘auch for the navy as the mercantile marine; | 
and to ignure the existence of the inner harbour is not 
politic, added to which the objection to sailing vessels in a naval 
station must have had the same force in 1844 as in 1873. 

For the purpose of comparison, it may be stated that at Holy- 
head the original area proposed to be enclosed by the first bend 
or cant of the breakwater was 400 acres. This area was in- 
creased by extension and altering the direction, producing the 
vel result before referred to, by an addition of 260 acres, 
making a total of 660 acres. 

At Portland and at Cherbourg in each case the area of en- 
closure is 1000 acres, and at Plymouth 700 acres. 

As regards entrances, some of the designs contemplated a seve- 
rance from the shore, this idea is now, however, by universal 
consent, in the best informed quarters, altogether abandoned. 

In the first design of 1840, there were three entrances re- 
spectively, sonth-west, south, and south-east. In the design of 
1844, a main south entrance and a smaller eastern entrance, 
which although adopted at first in the present modified plan, is 
now abandoned, as it would promote deposit in the harbour at a 
rapid rate from the still water to leeward, when the enclosure 
is completed. 

As regerds position, the entrance of 1844, and that of Sir 
William Cubitt, of 1845, are the best of all, for obvious reasons. 

As regards width of entrance, all the best evidence of 1840- | 
1845, show again that extension and not retrenchment, is neces- 
sary, and that an entrance of nearly 1000 ft. is necessary, and 
that no altered conditions of recent years affect this conclasion. 

The question of entrances is one that will demand great con- 
sideration, a3 in all probability a second entrance will be found | 
necessary at the south-east angle, a site proposed by persons 
well acquainted with the port. Most undoubtedly the entrance 
shown in the amended design towards the south-west angles of 
only 600 ft., and not situate at the most salient angle of the en- 
closure, will be found ill-placed and quite inadequate. 

The late Sir William Cubitt, C.E., Past President of the In- | 
stitution of Civil Engineers, in his amended design of 23rd of 
August, 1845, which is perhaps, as regards approach, the best | 
studied plan extant for the enclosure of the bay, proposed in- 
cluding 750 acres, with a south-east entrance 450 ft. in width, 
and 37 ft. indepth at low water, and a southern projecting en- 
trance of double the capacity, or 900 ft. in width, and 42 ft. | 
depth of water at low water. 

The following extract from an opinion on this plan under in- 
structions from the Board of Ordnance and Admiralty by Lieu- 
tenant-Colonel Thomson, R.E., and by Rear-Admira] Beaufort, 
R.N., hydrographer to the Admiralty, on the 9:h of December, 
1841, respecting the entrances, requires no comment. 

“ We would strongly recommend that both a western and an 
eastern pier be carried out simultaneously from the shore.” .. . 
* to enclose a basin of equal dimensions to that in Mr. Cubitt’s 
plan, but leaving an opening through the pier heads of 890 ft. or 
900 ft., through which any ships can beat in and out with un- 
doubted facility.” 

Rear-Admiral Sir James Gordon, one of the commissioners 
of 1840, and a witness before the commission of 1844, held 
similar views. 

Captain Bullock, R.N., another witness, considered two en- 
trances sufficient, but preferred a greater width than 700 fr. 

Captain Iron, for so many years the well-known harbour- 
muster, advocated a width of 1000 ft. for the main southern en- 
trance. 

Captain Calver, R.N., another witness, beld that this entrance 
should be 900 ft. wide. 








he question of reduction of width of entrance, like that of en- 


wed areas, is mainly dependent on the assumed altered con- | same amount of water, at t 


The question assumes more importance in the case of Dover 
Bay, as if enclosed it will be the largest artificial national har- 
bour of its class extant, as all the examples quoted above are 
either isolated breakwaters, or connected at one end only with 
the shore. A parallel may be found to an extent in Kingstown 
Harbour, Ireland, which is very accessible, and has remained 
tolerab'y free from deposit, but which, enclosing only 250 acres, 
has an entrance 750 ft. wide. This example again illustrates 
the question of area, if 250 acres be required at Kingstown, in 
Ireland, what should be the area at Dover? 

A second south-east entrance would be of immense import- 
ance on a sudden change of wind from east to west, to vessels 
wishing to get away up Channel. The west entrance at Port- 
land serving the same purpose on a change of wind in the con- 
trary direction enabling small vessels to get away down Channel 


| without making the circuit of the breakwater. 


By the Bill now before Parliament some modifications from 
the first reduced plan have been adopted, as shown by the de- 
posited plan. 

The east pier is proposed to commence 450 ft. east of the 
Castle Jetty, and to extend 1900 ft. in a southerly direction. 

Sonth of this east pier an eastern opening no less than 800 ft. 
in width is now pro . 

Southward of it, the eastern arm (in a south direction) of the 
south breakwater is to extend 1200 ft. to the south-eastern 
angle of tbe enclosure, and thence in a south-west direction, 


| 2100 ft. to opposite the end of the Admiralty Pier, to be ex- 


tended 550 ft. eastward, leaving an opening of 600 ft., by which 
the enclosure is completed southward. 

No less than three designs have appeared for this retrenched 
area of enclosure, and all emanating trom the same quarter. 

In one case with a single south-west entrance of 550 ft. 

Ip another a similar south-west entrance and an eastern one 
of 300 ft. only. 

Whilst in the last design we have a south-west entrance as 
before, with 800 ft. of eastern entrance, and that at a point where 
all the other inquiries placed the smaller entrance, 

This fact that the entrance space is already doubled by the 
authors of the modern design consequent on two years’ delibera- 
tion would apparently tempt one to draw the conclusion that a 
continuation of their studies might produce a similar happy 
result as regards the enclosure area. 

it must be remembered that our national harbours at Holy- 


| head, Portland, &c., are the outcome of the harbours of refuge 


and similar inquiries, and that although there has been con- 
siderable change of opinion as to the necessity of providing 
asylum harbours for commercial vessels, that the site at Dover 
was ranked as first, either for national or mercantile considera- 
tions as regarded the traffic of the narrow seas. 

{t must be patent that the Downs offered the same facilities 
in 1840-1844, duly considered by the commissioners of those 
years, as at the present day. 

The proportion of Baltic and North Sea foreign imports and 
exports is precisely 354 per cent. of the whole foreign tonnage 
of the port of London, two-thirds of which nearly thus pass 
through the Straits of Dover, and during the last quarter of a 
century from 1850 (when the yearly aggregate foreign tonnage 
was under 4,000,000 tons) this trade has more than doubled 
itself, and the average tonnage of ships carrying this enormous 
commerce has increased from 200 tons per ship to 490 tons. 
The yearly tonnage now exceeds 8,000,000 tons. 

To what inference, as to area of enclosure at Dover, do these 
statistics lead ? 

A comparison of the Admiralty Charts of 1869, 1873, shows 
the following general results: the whole of the shore to the 
westward of the Admiralty Pier has grown out; the amount 
of deposit, averaging vertically about 2} yards, but in places 
neg heaped up against the pier, amounting to from 12 ft. to 
16 ft. 

The total amount of deposit on this side, as far as the charts 
extend, is over one million cubic yards; this quantity may, how- 
ever, be indefinitely enlarged, as the action no doubt extends 
westward to Folkestone. 

As regards the shoaling east of the pier, one-half is due to 
the silting up of the head of the deep water from the west ward, 
formerly extending east of the pier, and which existed in 1859, 
filling it up to the normal depth in the bay north and east 
of it, with as much additional deposit above. 

In fact, if the deep water patch, coloured blue in the chart of 
1859, be compared with the brown area of deposit on the chart 
of 1873, it will be seen that the outline of the deposit spit is 
almost identical with what was the termination of tidal and 
wave influences in former years. 

The whole quantity is about 400,000 cubic yards, and would 
possibly, at a shilling je cube yard, represent from 14002. to 
15001, per annum for dredging. 

The amount of shoaling at the various landing jetties is as 
follows: at the north-west jetty there is egpuently about the 


e main west jetty there is 7 ft. loss 


ditions of shipping, and this consideration the statistics before | of water, at the inner north-east jetty there is no loss of 
given of sailing and steam shipping will enable a judgment to be | water, at the outer north-east jetty there is likewise no loss, 


formed on. 


but atthe main eastern jetty, which is situate at the centre of 


Whether the enclosed area be of 600 acres, or of reduced | the spit or shoal of deposit, there is a joss of no less than 


dimensions, it is to be assumed that it will be a free port during 
peace, and a place of safety for ships, royal or mercantile, sail- 
ne or steaming, but its usefulness dependent entirely on accessi- 
bility and the character of its approaches. 

It may be well here to state the capacity of the entrances of 
our great rational harbours. 

Plymouth has two entrances: 1200 ft. east, 2000 ft. west= 
3200 ft. Portland is an open roadstead to the north-east, round 
the end of the breakwater ; the depth of the bay=9000 ft., 
with a small west entrance of 400 ft. Holyhead is similarly a 
semi-open roadstead, and has an offing or entrance round the 
north-east of the breakwater, 5000 ft.. and between the break- 
water and rocks ot the inner anchorage>-1000 ft. Cherbourg, 
like Plymouth, bas two entrances, 1400 ft. east, 2600 ft. west= 
4900 ft. 

The conditions affecting the entrance to a barbour are main] 
these: extent of offing and winds acting thereon, average depth 
of surrounding ocean channel, depth of entrance at low water 
and rise of tide, the combination of these circumstances affect- 





ing the character of entrance required, and this isa very variable 
quantity. 


17 ft. 

This is a matter which will no doubt receive careful considera- 
tion from the committee of the House of Commons now sitting. 

oe generally is as deep and even deeper in places than 
in 1859. 

If the number of wrecks be taken as an argument in favour of 
harbours of refage, it is a more cogent one now than in 18-44, in 
a two-fold degree. 

It appears from the Wreck Chart, compiled from the Ad- 
miralty and Board of Trade returns, that in the five years, 
1852 to 1856 inclusive, the number of vessels wrecked on the 
coasts and in the seas of the United Kingdom, was 5128, or an 
average annual loss of 1025 vessels, and the loss of life, as far 
can be ascertained, 4148, or an average annual loss of 829 lives. 

From the same sources of information, it would ap; that in 
1871 the number of wrecks was 1927, and the nu of lives 
lost 627. In 1872, number 2381 wrecks, and number 590 lives. 

So that the average number of wrecks is double, but the loss 
of life (due no doubt to the Lifeboat Association and ed 


improv 
means of communicating with wrecks from the shore) has been | 


reduced about 25 per cent. 





Lamentable as this increase of wrecks is, due to the more 
ition of our seas and the more constaut of 

— pen nr gene enati pat Trade re. 
turns show conclusively, t ex im, tonn: 
United Kingdom during the above Seay yom bes ae 
doubled itself ; the total ton with cargoes and in ballast be} 
in 1852, just over sixteen millions of tons, and in 1871 much over 
thirty-six millions of tons, fully accounting for the increased 
number of wrecks. 

The saving of life, due to the meritorious efforts of the Life. 
boat Association, bears therefore a much a higher rate of decrease 
than as above stated. 

T he real proportion per vessel would stand thus ; 


Proportion of man 
per vessel. 

829 

1852-1856 we oss —_— = SU 
1025 
626 

1871 aie va sien —— = 33 
1927 
560 

1872 ia ; one ne = 25 
2381 
728 

1873, six months see —_ = 60 
1206 


Number, 1206 vessels. 
728 lives.* 


The practical result is, therefore, that 50 per cent. more lives 
now are saved proportionate to the tonnage traffic, than were 
saved twenty years back. 

To show the importance of starting sufficiently eastward with 
the eastern breakwater, so as to be able to enclose as large an 
area as modern inquiries, experience, and demands may require, 
reference has been made to the cases of Holyhead and Alderney, 
in both which cases, from the breakwaters having been extended 
ia length and further out seaward, than at first contemplated, a 
valuable area of anchorage has been lost in each case, that might 
have been additionally enclosed, had the ultimate terminal head 
of the breakwater in each case been designed from the first, 
when these works were started. 

The areas thus lost are tinted in the respective charts, that 
at Holyhead amounting to 70 acres, which would have added 
jast over 10 per cent. to the present area of 660 acres now 
enclosed, and with a better line and shorter length for the break- 
water. 

At Alderney similarly the area lost amounts to 40 acres, or 
33 per cent. of the area of 120 acres, now enclosed with a shorter 
length for the breakwater, now curved in the wrong direction on 
plan. 

In each case these lost areas would be higher, supposing the 
piers had been planned so as to form a segmental arc seaward, 

The national character of this undertaking, its importance in 
the event of war, together with the great commercial interest of 
the question, anes to the author to warrant a recapitulation 
of what has taken place up to the present time, to bring about 
this desired result, and that before no more fitting tribunal 
than the United Service Institution, could such a subject be 
brought, as the pro enclosure of Dover Bay. 

Questions have nm asked as to the object of this paper. 
They are mainly to direct attention to what is under cover of a 
hybrid, half private, half Governmental Bill, before the legisla- 
ture, an attempt to obtain powers for one of the greatest works 
of modern times, respecting which, amongst those really 
ing information on the subject, considerable disparity of opinion 
exists. 

His Royal ee the Duke of Cambridge, Commander-in- 
Chief, whilst under examination before the committee on Thars- 
day last, was asked by the chairman, 

“* Your Royal Highness considers this proposal one of the most 
important that ever came before Parliament ?” 

e replied, 

“ Certainly.” 

His Royal Highness was further asked by the chairman, 

“Is the area of the proposed Dover Harbonr sufficient for 
military purposes ?” 

His Koyal Highness replies, 

“ It is sufficient, but if a greater area could be given so much 
the better. We want plenty of room, and I should accept the 
Dover Harbour as the best 1 could get, but not as all the space 
we want.” 

His Royal Highness’s evidence most entirely endorses the 
author’s chief proposition, viz., that the deposited plan now 
before Parliament, as regards area, is inadequate, and that the 
royal commissioners’ design of 1844 requires expansion rather 
than redaction. 

It must also be borne in mind that His al Highness was 
speaking as a military witness, and was not asked a question re- 
specting the commercial harbour or the increased space required 
for colossal Bessemer, Dicey, or other steam fe boats. ; 

The second object in this paper has been to direct attentwn 
to the altered condition of the bay, due to lapse of time, us- 
known to a large number otherwise int in the subject, 
and the extent of which is denied by many who d» know and 
can appreciate the gravity of the circumstances, viz., the 
enormous amount of silting which has taken place to windward 
and leeward of the Admiralty Pier, and for which, in its fall 
extent, the author was certainly not prepared, although he bas 
for more than thirty years back devoted special atteniion to this 
pate subject, and has been largely employed by Her 

ajesty’s War Department in reporting on coast clianges aS 
ma Government works in the Medway, at Deal, Sandow2, 


Dover, bourne, &c. , 
These two considerations, the inadequate areas, coupled witli 
the vital im of selecting a point sufficiently eastward 
for _ a) pier by amg to avoid such mistakes as oa 
at Holy an , and the ve ve question of th 
ilting up, and its possible future Pre’ & res when the bay 's 
wholly enclosed, are, it is submitted, two sufficient apologies for 
this voluntary and unasked for contribution to the subject from 








* Namber, 293 in one crew, the Northfleet. 
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feeding table, the bent ends of the bars catch it on the left- 
hand edge, looking towards the rolls, and turn it over, the 
traversing frame moves to the right, and the five bars, 
now projecting above the feeding table, push the ingot oppo- 
site the second groove. The rollers are set in motion, and 
the ingot is passed through the rolls as before, amd this is re- 
peated for each groove in the rolls. In this way the ingots 
are reduced to the size fit for the finishing mill, without s 
man ever touching them. After being cut in suitable lengths, 


they are charged while hot isto a second Siemens’ furnace, 
| heated the rail mill, one of three-high rolls, and a 
masterpiece of i tor strength and accuracy. 

All, I think, that can be said of the blast furnace process 


and the malleable iron works of America is, that they are 
keeping fairly up with ourselves, but in the Bessemer works 


fo and mills, and willingly or not, the malleable iron- 
odes tend themselves paying nearly 35s. per ton for 
puddling, and the rollers were receiving an amount of pay, 
which, in a few years, with care, would place them beyond 


the necessity of the t 
Some indication has been given already of the rates earned 
in various in different localities. I would, 


earn 12s. 9d. per day, the wages of his ew y 
was, at the period of my visit, not much more than half this 

ened > aaa ot ~" oot en 
The iformity of rates of pay I o' i 
with men working in the pig-iron de t. Keepers 
earned from 7s. to 9s. 6d. y, with the exception of the 





it appears to me that for some superiority of arrang t 
and for some improvement in machinery over our own, we 
must look to the United States. 

So far as I know, the Americans, like ourselves, have done 
nothing in imitating the French by running the iron from 
the blast furnace direct into the converter. 


Siemens-Martin Steel Process. 

I believe little or no steel was being made in the United 
States by taking advantage of the intense temperature within 
the command of the Siemens’ furnace. In France, and 
latterly in this country, an excellent material by means of 
these Kenesne has been successfully made, by fusing pig and 
wrought iron together ; and more recently, the same results 
have bees obtained by substituting ore for the Mem oy iron 
in Wales and Scotland. At Cleveland City, on Erie, 
however, a Nae f eomnpev mill was ready for starting, to roll 
plates and bars from steel of this description, to be produced 
in furnaces in the establishment itself. 


Blair Steel Process. 

My friend, Mr. T. S. Blair, in company with other gentle- 
men, has erected a work, near Pittsburg, for carrying his 
mode of making steel into practice. _ 

In principle, there is no novelty in Mr. Blair's method, 
which consists in deoxidising iron ore and melting the iron 
sponge so obtained in an open hearth with pig iron. The 
first step in the process has been tried, over and over 
again, by Clay, Chenot, and others; and Dr. Siemens has, 
as we all know, paid an immense amount of attention to the 
second. 


Chenot’s plan, which I examined at Bilboa, three years 
ago, consists in exposing a mixture of charcoal and ore to a 
red heat, in an upright retort, 10 metres high, with a sec- 
tional of 1.5 metres by .40 metre. Each such retort afforded 
a little over 15 ewts. of sponge per 24 hours. The s was 
afterwards sunk in a charcoal fire and made into bars, the 
waste of metal in the last process being very great. 

The consumption of charcoal and fuel was considerable, 
and did not strike me at the time as a good substitute for 
the combined action of the blast and puddling furnaces. 

Mr. Blair claims great advantages for his apparatus in 
saving of fuel. Like Chenot, he conducts the operation in an 
upright retort, but circular in section, 4} ft. in diameter, and 
40 ft. or 50 ft. high. In the upper eight or ten feet, how- 
ever, is inserted a metal pipe about 3} ft. in diameter, so that 
for this distance from the top the working space is an an- 
nulus 44in. across. Heat produced by burning carbonic 
oxide obtained from a Siemens’ producer, is applied to the 
outside of the retort, and heat is similarly communicated to 
the inside of the 3] ft. pipe. Ore and charcoal are char 
into the top of the annular space, which is thus ex to 
heat from the out and inside, instead of, as with Chenot, 
having the heat only applied to the exterior. The sponge is 
retained by Mr. Blair, as with Chenot, in the lower portion 
of the pipe, which is kept closed until it cools. One such 
retort as that described gives about two tons of sponge in the 
24 hours. 

The difficulty which besets this and all other modifications 
of dealing with iron in so fine a state of division as it exists 
in the sponge, is its proneness to oxidation. Hitherto it 
seems to me the direct process, as it is termed, has met with 
the most at d The pig iron, after being 
melted, has blocks of ore thrown in; the carbon and silicon 
of the bath reduce the oxide, and the metallic iron is instantly 
taken up by the bath of liquid metal. Very different must 
be the action on sponge, which when thrown into the fur- 
nace, will float on the melted pig, and being exposed to car- 
bonie acid at a very high temperature, will, to some extent, 
infallibly be reconverted into oxide. 

So far as I was able to learn, two parts of pig iron and one 
of sponge lost about 20 per cent. in the furnace. Now, if it 
be true, as I have heard stated, that a mixture of wrought 
and pig iron can be fused in an open hearth with a loss of 
6 per cent.,"it follows that a considerable portion of the sponge 
used in Mr. Blair's process must be reoxidised. 

The specimens of steel | had an opportunity of examining, 
indicate entire success, so far as a mere question of quality in 
the product is concerned. There seems to be no doubt, that in 
obtaining the sponge iron, Mr. Blair has made a notable step 
in advance of M. Chenot, and I am far from wishing it to be 
un as ex ing an unfavourable opinion on the 
uture commercial merits of the scheme. 


The Labour Question. 

Before bringing my observations on the produce of the 
American mines and iron works to a close, it may be useful 
that something should be said on what is, at the present day, 
an all-important subject. 

In an immense territory, like that of the United States, 
great distances and varieties in the general conditions of 
society, render it impossible to lay down any general law of 
the demand for, uent price of labour. In those 
localities, which had, from circumstances already described, 
risen to a position of considerable importance, as iron-making 
centres, the late high prices led to a great increase in the 
activity which had already distinguished them. Fresh im- 
migration was stim and workmen already em- 
ployed were only retained by a large increase being made to 
their pay. This was more particularly observable in the 








hb ] furnaces, in Ala where 4s. 9d. was the price 
paid for this description of labour. Fillers in the works of 
Alabama, only receive 3s. 0d. against 5s. 6d. to 7s. 6d. in the 
Northern States. 

It must, however, be remembered that the South is still 
almost entirely agricultural, and that the men in 
the iron works are, in many cases, the same who wrought 
there as slaves. After the war all industry was prostrate, 
employment difficult to be had, and Po negroes were 

lad to go on upon any terms the owners of the comparatively 
ew furnaces could afford or were willing to give them. 
Indeed, there are fair grounds for believing, looking at the 
remoteness of these Southern States from the great centres 


of consumption, the ironmasters in ordinary times, in Ten- 
nessee can only live by obtaining somewhat 
cheaper labour. 


Blacksmiths and carpenters were earning 7s. 6d. to 8s. 6d. 
= day, while masons and bricklayers could command 

ls. 3d. to 16s. ; indeed, they had received, in 1873, as much 
as 18s. 10d.; and at Ironton, there was a strike, when the 
builders refused, during that year, to pay their men 20s. 10d. 
pete 2 beste b inquiring the cause of this grest dis- 
crepancy between wages of persons certainly no higher 
in the scale than men working in engine shops, who were 
earning 6s. 6d. to 9s. 6d. a day, and blacksmiths and car- 
penters getting even less, I was informed the climate fre- 
quently laid builders off work for two or even three months 
and more in the winter. This, and the great demand for 
new manufactories, and the rapid increase of population in 
many towns, created an excessive demand for labour, which 
had, moreover, for the cause just assigned, to be performed 
in nine months out of the twelve. 

The rates first quoted, so far above what we are paying 
in this country are, however, only of recent date. An emi- 
nent ironmaste? in Pitts informed me that ordinary 
labourers were paid, before the war, 3s. 4}d. per day ; duri 
the war, they rose to 7s. 6}d., the t wage bei ba. 734 
In the Lehigh valley, the furnace on a ton of pig iron 
rose from 5s. 9d. to 12s. 3d. during the war, since that time 
it has fallen to about 8s. 6d. 

As . rule, all over ~ te Sates ar c= whole, 
a steady increase in the price of wages for the 20 years. 
It codaat its culminating point during the war, since Thich 
time it has receded to its present position of being 50 to 75 
per cent. higher than it was a quarter of a century ago. 

Coal and iron there, as with us, have fallen rapidly in 
value, and the jconflicts between the ironmasters and mine- 
owners with their workmen, have been quite as disastrous as 
the ee P mei 

r in Pittsb rose, during ate war, to 
33s. 11d. oer tos and wine f Gnveesgent to reduce them 
to 30s. 2d., a strike of eight months ensued. 

At Troy, during my visit, the men were resisting a reduc- 
tion of wages, and the struggle continued for some months. 

Some little time ago, the miners in the anthracite region 
were out on strike for six months, and at the present mo- 
ment a ape ain s _ because the men will 
not agree to an alteration in their pay rendered necessary by 
the greatly altered value of the product of their exertions. 

An important item in determining the conditions under 
which a workman can afford to dispose of his labour, is the 
cost at which he can maintain himself and his family. Of 
course, I do not mean that this has to set a limit to what he 
is entitled to ask for his services; but before a man fixes to 
leave his present home for another, his natural —— will 
be whether, in his adopted country, his expenditure will bear 
the same relation to his earnings that it did in the old one. 

Now, there is no doubt that the cost of living in most 
respects in the United States, is considerably higher than it 
is with us. A house built by masons receiving double the 
wages they do here, is necessarily more costly, therefore the 
rent is necessarily higher. Clothing of every description is 
more expensive, and was the subject of constant complaint 
with the English workmen with whom I conversed, at the 
different places in which I met them. 

Food, in the last 25 years, has risen enormously in price, 
and this, of course, has also added greatly to the cost of living. 


Professor Cox, of Indiana, gave me the following figures in 
illustration of this : “2 s 
Prices, 1850. 1874. 
Wheat, ee of 60 Ibs. 1s, 2d. 4s. 1d. 
Indian ~~ Be 5d. 26. 2d. 
Pork, per 100 lb... ... 46. 8d. to 5s. 8d. 32s. 
Beef, Ib. eee . ld. 6d. to 6d. 


Pro = et of estimating the increased expense of the 
means of subsistence is the charge for boarding single men. 
A Middlesbrough man informed mo thet he obtained a0 geod 
accommodation for 13s. a-week on the banks of 
he could procure for 18s. 10d. on the shores of Lake Erie. 

gerne yo) eager yg ag! ee 

sland contrasted with the rates paid in the North of 

Lay $ 

United States. er) 
Beef, per lb. ... ...best , ord. 6d. ...best 11d., ord. 8d. 
Butter, per Ib. ...1s. ove evels. 4d. 
Flour, per st. 14 1b. best 2s. 6d., ord. 1s. 9d. 2s. best, ord. 1s, 8d. 
ae an ga Se os oo 
ee ove sin 


. -- Le. 1}. 
Bacon per Ib. oOtd, 





wages of the men were exclusively paid in b 
ion’ end the ethan aomnieies of tie is edkien: Giaaheee, 
were kept running for of from one to three months, 
when the balance, if any, was paid in cash. 

For this, the owners had the excuse that, were it not for 
the profit—and a very moderate one, it was y 
bad on the supplied to their workmen, owing to the 
present unremunerative price of iron, they would be com. 
pelled to close their establishments. The men, rather than 


encounter the privations consequent upon such a course of 
policy, submitted to the conditions, and it is only fair to 
state, that in my private conversations with the workmen, | 
did not hear many serious complaints of the manner in which 
they were treated by the store. This was further confirmed 
by a rival shopkeeper, of whom I inquired as to the work. 
“Eau the present commercial panic which prevails 
nti eytom. $ - io whi ile in 
America, there is no doubt that in the Northern States, in 
spite of the disadvantage to which I have alluded, a work- 
man, by careful conduct, will do very well. On Lake Champ- 
lain, I met a miner who had, during four years, earned 120/. 
annum, and bei pene gta pre apn yon, 
y the difference, with which he had stocked a small farm, 
but I doubt whether during the same period he would not 
have done equally well in England. This miner i 
me that many men, and i ly British immigrants, do 
not act as tly as he had done, when they arrive in 
America—I am sorry to say far from it—and instead, work 
but short time—pay for their livi i 
the remainder in drink. This 


by 
confined to our fellow-countrymen ; for although I did hear 
that to some considerable extent the high wages had led to 
an elevation in the tastes and ition of ironworkers and 


miners, in many i the only permanent trace of recent 
prosperity, en health of the labourers through 
whom it had been achieved. This information, in 


the main from the employers, was always confirmed when | 
had the opportunity of doing so, by appealing to the better 
class of the men themselves. 

(To be continued.) 


FOREIGN AND COLONIAL NOTES. 
Coal on the Ciudad Real and joz.—The quantity of 
coal carried over the Ciudad Real and ijoz Railway last 
ear was 107,598 tons, as compared with 95,220 tons in 1873 
The revenue acquired by the compan from this branch of its 
traffic was, however, less last year t on 1873. The com- 
is contemplating an extension which is expected to in- 
vom the demand fos the coal of the Belmez-Espiel basin by 
opening new outlets for it, especially in Madrid, where foreign 
coal is now principally consumed. 
Building in New York.—It is understood that buildings 
can be erected in New York this year at 25 per cent. less cost 
than in 1874. 


Staten Island. —A board of army i has been 
ordered to meet at New York on the 12th of May to examine 
and report upon a plan for the improvement of the channel 
between Staten Island and New Jersey. 

Bridging the Rhéne.—An iron bridge is being constructed 
over the Rhone at Collonge-chaney, near Geneva. The bridge 
is 413 ft. in length. 

Western Colorado.—The United States Government has 
despatched a party under the direction of Professor Hayden 
for the a surveying the unexplored portions of 
Western Co; . The exp ions are to be made in the 
country between Denver and the western boundary of 
Colorado, and the expedition will be divided into six parties, 
so as to completely cover the territory. 

Canadian River Ii ts.—Mr. J. Kennedy, lately 
chief engineer of the t Western Railway of Canada, bas 
been appointed chief engineer of a Harbour Trust, which 
proposes to undertake certain improvements between Quebec 
and Montreal. 


Winter Navigation of the St. Lawrence.—This question is 
now under the consideration of the Canadian Premier. Some 
person versed in maritime matters is to be appointed to report 
upon the construction of the ships which would have to be 
= The Canadian First Minister will be generally 
guided by the report presented to him on this head. 

An American Monitor.—Messrs. William Cramp and Son 
are building an iron hull for the double-turretted monitor 
Terror, of United States navy. Her hull was formerly of 
wood with heavy iron plating, but all the timbers are to be 
removed, and a double-skinned hull of iron substituted. New 
engines are also to be placed in the Terror, and when com- 
—- will be one of the most formidable vessels in the 

nited States navy. 


Australian 





y-—An experimental was 


electric current was 8700 miles. The current of electricity 
from Sydney to Port Darwin was instantaneous. 
Rolling Stock on the Eastern of France.—At the close of 
last , the Eastern of France Bony Compaey pemeee 
899 locomotives of various types, 793 tenders, passenger 
carriages, and 21,822 trucks. The company has now 
under construction 12 ives, three tenders, 24 passenger 
carriages, and 326 goods trucks. 

Victorian Railways.—The Victorian Minister for Railways 

Xn Fy RO em 
of the works. A firm of London contractors now engsged 
in works in the Australian colonies has offered to construct 
a line between Deniliquin and Moama. 
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BORSIG’S GOODS LOCOMOTIVE.* 
Concluded 6 448. 

To return to the frontend ot the baller : the front 
tube plate, which is of iron and 1.03 in. thick, is, it 
will be observed, carried down considerably below 
the barrel and flanged all round to receive the 
smokebox plates. These are tv) in number, the top 
one being 0.51 in. thick, and extending down below 
the centre of boiler on each side, where it is met by 
the bottom plate 0.9in. thick. This last is secured 
to the frames by the top rows of cylinder bolts 

assing through it, and has an opening in the 
sere for cleaning out ashes, as seen in the longi- 
tudinal section. 

The front plate of smokebox is 0.77 in. thick, and 
the circular opening for smokebox door is 4ft. 2.56 in. 
in diameter. ‘The door itself is slightly convex, and 
is fastened by four flat bolts radiating from its 
centre. A close fitting door, that is, one that is 
practically air-tight, is necessary to maintain the 
needful vacuum in the smokebox, and enable the 
engine to steam to the best advantage. The one 
we have at present under notice cannot be so kept 
for any length of time ; it is altogether too light for 
the purpose. American locomotive builders are 

rhaps more particular os this point than our 
English engineers, as they have even gone as far as 
to make the smokebox front and door of cast iron with 
a ground joint. The smokebox, it will be observed, 
is of large size, being 2 ft, 6.12 in. long, 6 ft, 2.37 in. 
high, and 5 ft. 4.86 in. in diameter (we give internal 
dimensions). It should, however, be remarked that 
the sandboxes fill up to a considerable extent the 
spare room in the smokebox ; and further, that there 
is an inner casing, but as this last is not air-tight it 
can scarcely be said to reduce at all the air-room 
of the smokebox, to which must be further added 
the mouthpiece at the bottom of smokebox. The 
chimney is made partly from iron oo and partl 
from castiron. It is supplied with the usual spar 
arrester, and has the customary dours for removing 
ashes, 

The cylinders, which are outside, are 19 in, in 
diameter and 24 in. stroke. They are placed in an 
horizontal position, and each cylinder is secured to 
the frames by 24 1.28 in. bolts arranged as shown in 
the engravings. ‘The frames have a gap in them 
for receiving the steam-chests, and the cylinders 
have to be lifted vertically into their places. A 
stout angle iron, fastened at either end to the frame, 
spans the gap below the steam chest, and is bolted 
to the cylinder flange by six 1.28 in. bolts. Further, 
the two angle irons are connected laterally by a 
0.64 in. plate, as seen in the transverse section of 
smokebox. As some of the cylinders of the engines of 
which we are speaking have worked loose, this mode 
of fixing them can hardly be said to be perfect, Where 
it is possible, and it could have been done in this 
case with a little scheming, a good rigid fastening is 
secured by extending the front and lower parts of 
the cylinders laterally and inwards until they met, 
at which place they should be flanged and bolted 
together. This is of course in addition to the frame 
fastenings referred to. The steam ports as seen in 
the sectional plan are almost straight, and increase 
in width from 1.28 in. at the valve face to 1.93 in. at 
their juncture with thecylinder, The exhaust ports 
are roomy enough, but the exhaust nozzle is so formed 
that just before the final exit a certain amount of cross 
fire must be kept up continually between the two ex- 
hausts with the well-known disadvantageous results. 
No doubt the designers were anxious to keep clear 
of the tubes, and for that purpose gave the exhaust 
pipe the form we have just described. The diameter 
of the exhaust orifice is 44 in., but can be reduced 
to 33 in. by dropping over it a movable cap worked 
by a pair of levers affixed to a round bar carried 
across the smokebox. The steam chests it will be 
observed are needlessly large, which is, particularly 
ina cold country like Russia, an objectionable feature. 
Had they been well cleaded it would have been a 
good thing done for a climate where 25 deg. of frost 
Reaumur (—13 deg. Fabr.) is no uncommon tem- 
perature. The valves are of Trick’s pattern (pre- 
viously described and favourably spoken of by us), 
but in the present case, owing to an insuflicient 
thickness of metal, the outer shell breaks through, 
exposing the inner cavity. So frequently, indeed, 
has this occurred with the class of engine we are 
describing, that after the first two years’ running a 
large percentage of these valves had to be patched. 
Fig. 5 avnexed shows a section of one of these 
valves, 


* For engravings of this engine see our number of May 28. 





The piston rods are of steel, and have both 
their ends enlarged and 
head is secured to its rod rivetting; but, 
as the cone u the rod (viz, 1 in 48) is 
too little, occasional cases of loose piston heads 
occur. The gland bushes are necessarily in two 
halves. The crossheads, which are solid forgings, 
are each secured to their respective piston rods by 
a cotter 2.57 in.x1.03 in. in section. Herr A, 
Borsig has special hydraulic machinery for forg- 


ing these crossheads, and we may remark that they | 
faces Uy 


are exceedingly well made. eir wearin 
are lined with brass plates gib ended, and further 
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secured to the crosshead by brass screws. These 
wearing faces are 12.36 in. long and 4} in. wide. 
The guide bars are of wrought iron, case hardened, 
and very massive, being 3.34 in. in thickness for-the 
greater part of theirlength. They are 4 ft. 10.44 in. 
long, and each secured at their front ends to the 
back cylinder covers by two vertical bolts, and at 
their back ends to stiff plate brackets (projecting 
from the frames) by two horizontal bolts. Conse- 

uently their distance apart is a fixture, and any 
slackness between the bars and the crosshead must 
be overcome by lining up the latter. ‘The connect- 
ing rods are of steel with a cross section, at their 
smallest ends, of 2.96 in. x 1.47 in.; they are solid 
ended. The small end brasses are set up with a 
wedge and screw, and the connexion with the cross- 
head made by means of a hollow pin having red 
bearings in the crosshead, and being kept in its 
place by a long bolt passing through its centre, 
as shown at Fig. 6. This bolt screws into 
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the back or inside of the crosshead, and is kept 
from slacking back by two small set screws attached 
to the crosshead pin, As long as the threads of the 
bolt and the set screws remain good, and a tight 
fit in their respective holes, this fastening is a safe 
one; but so soon as they become worn it is not to 
be depended upon, As a natural consequence acci- 
dents traceable to this cause now and then arise. 
The big end brasses of the connecting rod are 
weak at the crown, and would be improved b 
deepening the flanges which are only } in. br 
The coupling rods work close up, that is to say, 
within , in. to the wheels. They are all solid ended 
and of steel with a section of 3.34 in. x 1.35 in. at 
the smallest part. The same remarks apply to the 
brass bearings of these rods as to those of connecting 
rod at the big end. Both the coupling and connect- 
ing rods have their cotters fitted with the same 
description of set bolts as described by us on page 
422 of our fifteenth volume. In this case, how- 
ever, the bolt is screwed into the cotter itself and 
the nut not used. The joint between the front and 
back portions of coupling rod (see Fig. 7) is supplied 
with the same class of pin as the crosshead, and is 
open to the same objections. The fork end of the 
back and single end of the front rod at this joint 
have very narrow bearings, and consequently soon 
become worn. 

The valve gear is of the Allan straight-link type, 
and well proportioned, with the exception of the 
wearing parts, which are deficient in real surface. 
The valve-yokes are of iron, and project through 
the front steam chest covers, At their back ends 
they are supplied with adjusting nuts and cotters to 
facilitate the setting of valves. ‘The eccentrics are 
of cast-iron, and the eccentric straps forged on to 
the rods. The straps are lined with brass ring 
0.51 in. thick, prevented from moving laterally by a 


channel turned in the , and further secured to 
the same by screws. e cranked form of the 
radius rod (where it saddles the leading axle) will 











The piston heads are of the well-known Swedish 


pattern, They are of ht iron, and each sup- 
lied with two split brass 0.64 in. thick, and 
.4] in. wide, is class of owing probably 
to its simplicity, has been in great favour of late 
years. It has, however, its defects ; when the ri 
get worn (which of course sooner with brass 
than with cast iron or steel rings) they blow 
through, and must be lined up. To do this the 
piston has to be uncoupled, removed from the 
cylinder, then, unless long strips are used for liners, 
e piston is at liberty to lean either to one side or 
the other. This slackness is of course not much at 
first, but increases as the rings get thinner. Agai 
should either of the rings fail to fit all sand (it 
must be remembered they have to be % into 
their places) or the piston be out of the centre, 
there are no nice means of adjustment as in the old 


type. 

Whe frames are of the slab pattern, not however 
continuous but in two parts, the first extending 
from the front buffer plate to the firebox shell, the 
second es the first (to which it is strongly 
rivetted) and reaching to back page ene 
The leading portion of 1.28 in, thick and 
its minimum depth 10.29 in. ‘The trailing part of 
frame is only 0.77 in. and 12.35 in. deep. 
Reference to the side elevation shows this part of 
the frame to be drilled with holes opposite the fire- 
box stay bolts to facilitate their removal. 

This would appear to have seriously weakened 
the frames at this point ; but such is not the case, as 
is proved by their having already stood, without 
signs of fracture, a three years’ working test. The 
weight carried by this part of the frames we shail 
— find to be less than is at first apparent. 

teference to the longitudinal section and sectional 
plan will show the frames to be very strongly 
and firmly braced laterally; firstly by the front 
buffer beam, then by their attachment to the smoke- 
box and cylinder stay plate below ; again behind 
the smokebox by a double plated stay which 
carries the transverse compensating beam for lead- 
ing springs, further, between this point and the 
firebox by three other single plate stays, and lastly 
at their trailing ends by the top and bottom draw 
bar-plates and buffer plate. The front buffer beam 
is of the box girder type, its front top and bottom 
plates being 0.77 in. thick and fastened together by 
meaus of 3.09 in. angle irons. The form of the 
back plates and the mode of securing the buffer 
beam to the frames is distinctly shown in the 
longitudinal section. 

The transverse rey ¢n peng Panag stay or sup- 
port consists of two 0.77 in. plates, 104 in. deep at 
the centre of their length. These plates are 5.92 in, 
_ flanged at their ends and bolted to the frames. 
The first of the three stays just referred to consists 
of one 0.77 in. plate stretching across and filling up 
the space between the frames from top to bottom, 
and extending above them to the underside of 
barrel. It has rivetted to its upper edge an angle 
iron 2.69in, broad, bent to suit the curvature of 
the boiler, and having in between it and 
the barrel two brass liners 16 in, apart, 0.51 in. thick, 
and 3}in. broad. The surfaces of the liners being 

uite smooth the barrel is free to move upon them, 

ach end of the stay we are speaking of has 
rivetted to it two 3.08 in. angle irons, which are 
bolted to the frames, and as they are exactly oppo- 
site the el bar support, the same bolts are 
used fer both. ao See and third stays, which 
are more pr y speaking @ pair, are applied 
between the davies and trailing wheels. They are 
each 0.5lin. thick, span the distance between the 
frames in one piece, and extend from the underside 
of the boiler to within eo © the lower edge of 
frames. Brass liners, similar to those just described, 





are fixed to these stays, and thus four more expan- 
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sion seats are given to the barrel, the back edge of 
the hindmost liner being 22.07 in. from the firebox 
shell. Double angle irons 3.09 in. broad by means 
of bolts secure the stays to the frames. Further, 
the two stays are connected longitudinally by a 
0.77 in. plate laid flatways. This gives great rigidity 
to the frames at this point. From the description 
we have just given it will be seen that the barrel of 
the boiler depends for its support upon the forward 
and stiffer portion of frames, while the hinder and 
weaker is made to carry scarcely more than the 
weight of the firebox. Reference to the side 
elevation will show the side of firebox shell 
to have attached to itan angle iron (3 ft. 10.34 in. 
long) in the old-fashioned way. This angle iron has 
a lip on its outer and lower edge, and has interposed 
between it and the frame a brass liner 0.77 in. thick, 
bearing upon the underside and lip of angle iron 
and grasping the frame on the outside by means of 
a continuous lip or flange, and on the inside by a 
series of lips, one between each copper stay bolt. 
The brass liners of course take a bearing upon 
the top edge of frame, and are prevented from 
slipping out by being gib ended, This arrangement 
of expansion brackets is, as far as we know, peculiar 
to Borsig’s engines. We cannot recommend it, as 
yractice has proved that the brass liners very soon 
Coste slack on their wearing faces, particularly at 
the sides, and enable the firebox to acquire very 
considerable lateral play between the frames. Per- 
haps the fact of the barrel being allowed to roll as 
it were upon its supports tends to augment this. 
That part of the frame behind the firebox requires 
no special notice here. ‘The pedestal blocks, which 
are of wrought iron, case hardened, are 174 in. long 
and 4.63 in. broad, They have a T-section and are 
each bolted to the frames by six 0.9 in. bolts. The 
forward block of each pair is arranged for an ad- 
justable wedge. 

The axle-boxes are of wrought iron having brass 
liners yin. thick on their wearing faces. ‘The 
brasses are somewhat weak at the crown, being but 
lj in. of metal at that point, and being further 
weakened by the oil way which is cut down the 
centre, ‘The keeps are of cast iron and attached to 
the axle-boxes by round pins. ‘The distance 
between the wearing faces of pedestal blocks is 
11.07 in. We may add, the axle-boxes have been 
forged by an hydraulic forging press, and are 
particularly well made. 

The engine is carried upon four springs and may 
almost be said to rest upon three points. The 
leading springs have each a span of 37.08 in. and 
eleven leaves 3.6 in.x0.5lin. ‘They are connected 
at their front ends to a transverse compensating 
beam resting in the supports already spoken of. 
The manner in which the connexion is made 
between the spring hangers and beam is seen in the 
longitudinal section, ‘Lhe bearings given to the 
compensating beam in its supports at the centre, 
still further exemplify our remarks as to insufficiency 
of wearing surfaces. ‘The two sides of the support 
are each as before stated 0.77 in. thick, the one 
pierced with a 2.06 in. hole and the other with one 
1.8 in. in diameter, The central pin of course wears 
away very rapidly. ‘The trailing springs have each 
twenty leaves 3.6 in. x 0.51 in. with a span of 
10.16in. ‘They are of the inverted type and placed 
above the frames and between the driving and 
trailing axles, as seen in the side elevation, They 
are also supplied with compensating beams, Each 
spring is hung between the walls of its respective 
beam by two hook links and takes the weight of 
the engine through its centre strap, which is 
attached by means of a suitable bracket to the 
frame. The leading end of the compensating beam 
is 1.54in. longer than the back end. ‘The spring 
pins are coupled direct to the ends of beam. 

The wheels are of wrought-iron, spoked, mounted 
with Vickers’ steel tyres 2,/ in. thick at the centre, 
aud measure 48.14in. over the tread. ‘The dimen- 
sions of the crank-pin bearings we give below; we 
may add here, however, that the pins are perfectly 
parallel, and are forced into their seats by hydraulic 
power, Nothing more than a set bolt 1.28 in. in 
diameter is provided to prevent their slacking back ; 
this they never do, and we cannot but say that this 
is one of the simplest and most effectual fastenings 
we have met with. The axles are of wrought iron. 
‘The wheels weare describing are both well made and 
strongly proportioned, but very deficient in their 
counterweights, which barely more than balance 
their respective cranks and pins. As aconsequence 
the tyres of these engines require frequent turning 
up to remove the flat places that appear on their 





faces a little ahead of each crank. No doubt the | 
construction of the engine, which involves a small | 
wheel and a large cylinder, induces this state of 
things ; but still had the counterweights been suffi- 
cient a great part of the evil would have been over- 
come, | 
We will now conclude our description of Herr A. 
Borsig’s locomotive, but before doing so must re- | 
mark that the workmanship displayed and materials 
used in the construction of the engine we have had | 
before us, are of the best quality and fully maintain | 
the reputation of the makers, 
For the convenience of our readers we append a | 
list of the principal dimensions : 


Cylinders : ft. in. 
Diameter... ove oe ese eee 1 7 
Stroke . ove ove : eee 2 0 
Distance apart, from centre to centre... 6 1142 

- between centres of valve spindles 2 11.78 
Length of ports... eve ove ove 0 13.38 
Width of steam ports pre “a ’ 0 1287 

- exhaust ports ... ove eee 0 2.574 

Work ing Gear: 

Diameter of piston rods ove ove 0 2.7 
Length of connecting rods between centres 6 0.6 


Section of connecting rods at small end 
1.47 in. by 2.96 in. 

Section of connecting rods at large end 
1.47 in. by 3.73 in. 

Section of coupling rods 1.35 in. by 3.34 in. 

Connecting rod bearings at crosshead 
3.34 in. Gecasiter by 2.96 in. long. 

Connecting rod bearings at crank pin 
4.37 in. diameter by 4.37 in. long. 

Bearings of coupling rods; leading and 
trailing crank pins 4.37 in. diameter by 
2.18 in. long. 

Bearings of coupling rods; driving crank 
pins 5.65 in. diameter by 2.83 in. long. 

Distance between guide bars eo oe 

Width of guide bars 


soot let ea 
Thickness of guide bers at centre... 


eee 0 3.34 





Length of crosshead blocks se ove 0 11.58 
Length * pa with brass 

liners me sos ose hed 0 12.36 
Distance laterally between centres of link 

motion ... eve ees ‘na it 2117 
Diameter of valve spindles... one — 0 18 
Length of slide valve (in direction of 

length of ports) ... one eve mn 1 3.96 
Width of slide valves ove Bei ove 0 8.75 
Outside lap of slide valves par 0 077 
Inside o as cad os 0 0.128 
Lead ... on mt ont . eco 0 % 
Range of cut-off; from 25 to 75 per cent. 

of stroke. 
Maximum travel of valves ise voc 0 3} 
Throw of eccentrics... -_ oes ale 0 2.67 

Wheels and Axles : 

Diameter of wheels... ove ose she 4 0.14 
Distance between centres of leading and 

driving wheels... nad am eee 5 10.81 
Distance between driving and trailing 

wheels - eve eee eee ove 4 7.00 
Total wheel base... oe ma . 1 59 
Diameter of all axle bearings... ose 0 7.2 
Length - ~ ea ibe 0 7.46 | 
Distance between centres of bearings... 4 1.94 
Diameter of axles at wheel seats ... ae 0 7.71 
Length of wheel seats an ave ove 0 72 

Springs : 
Length between centres ; leading... oe 3 1.08 
back 3 4.16 


” ” ¢ ee ie 3 
Width of plates; leading and back springs 0 36 
Thickness of plates; leading and back 

Springs ars one ose eee eve 0 051 
Number of plates; leading springs 11, 
back springs 20. 


Frames : 
Distance between frames; front portion t 3.49 
o os back portion 4 6.06 
Minimum depth of frames (over axle- 
boxes), front portion ... : eve 10.29 
Minimum depth of frames, back portion 12.35 
Thickness of frames, front part ... * 1.28 
» * Re 36a ove 0.77 
Total length of frames 26 5.36 
Boiler : 
Diameter of barrel, largest plate (internal 
measurement. se owe eee 4 6.58 
Length of barrel... og woo «se 18 11.38 
‘s firebox shell (outside)... eco 5 10.28 
Width a9 9 ove soe 4 5.01 
Height e » ove ove 7 147 
Thickness of plates ... oso ove ove 0 06 
Length of firebox inside at top 4 11.98 
be 7 - bottom 5 1,82 
Width si, ” top .. sas 3 83 
” » ” bottom ove 3 9.31 
Height of firebox crown above grate & 0.24 
os ‘in ” bottom of 
firebox... — - ae oni 5 56.79 
Diameter of tubes (outside) ite 0 2 


Thickness of tubes No. 14 B.W.G. ove 
Number inl ws ese oo 1746 
Length of tubes between tube plates... 

ws smokebox (outside) ... oon 
Diameter of chimney (inside) ... ned 
Height of centre line of boiler above rails 

” chimney above rails... ove 


3.47 
7.92 | 


_ ve 
Rm tom 
~ 
2 
oo 


5.54 | 





Boiler—continued : - in. 
Sectional area of internal steam pipe... "tes 
» Openings in regulator 


face ene eee ove er one 25.25 
Sectional area of exhaust pipe... oe 25.0 
Minimum opening of exhaust nozzle... 11.04 
Pressure of steam 127 Ib. per square inch. 

Heating Surfaces : sq. ft. 
Tubes (outside see See jee a 1801.82 
Firebox vos ses om ese oss 100.76 

Total wn eve ie eos 1402.58 
Firegrate area ee vee eee ewe 19.45 

Weight : 

Weight in working order: tons. ewt, 

On leading wheels aa ee bis 13 3 

» driving ,, * ose al 12 9 
+» trailing ,, oon eee se ~ woe 
Total ose ove ese ee 38 0 








THE MANCHESTER EXHIBITION, 
[SECOND NOTICE, 

AT our last visit to the Manchester Exhibtion of 
the Society for the Promotion of Scientific Industry, 
we were eye-‘witnesses of the effect produced by a 
smart thunder shower, such as may Be expected to 
happen more than once during the period of display, 
and the porous nature of the covering was sadly ma- 
nifest. On inquiry respecting the nature of the roof 
covering on a former occasion, when its inefficiency 
was first made apparent to the great vexation of ex- 
hibitors, and also of the officers of the Society, we 
learned that the responsibility rested solely with the 
contractors, and that they were liable for all 
damages, but that such efforts were then being made 
to prevent any recurrence of internal showers such 
as might come on the outside, that no further in- 
convenience was anticipated. Such expectations, 
however, were far from being realised, and we trust 
that the effect of the combined claims, which must 
surely amount to a good round sum, will most 
effectually prevent the contractors from repeating 
such an experiment as that they have ventured on 
in this case. A dry building certainly should be 
provided for such a collection of machinery, &c., as 
is here to be found. 

Continuing our examination of the machinery, 
and looking out for special novelties, we were struck 
by one very simple application of a well-known 
contrivance in Bowker’s patent silent drilling brace. 
Searcely any one can be ignorant of the country 
wagon fitted with a small roller drawn by chains 
attached to the axletree and axle end, and allowed 
to roll upon the ground closely behind one of the 
wagon hind-wheels. The use of it is apparent so 
soon as the wagon stops on an ascent, for the 
roller at once forms an effectual scotch and prevents 
the wheel from running backwards. So long as the 
wagon wheel moves forwards the roller simply 
follows, but directly the motion ceases, and a little 
movement backwards takes place, the check is 


supplied. 


Imagine, then, a lever with an eye, say, 2 in. m 
diameter bored through one end. This eye slipped 
over a shouldered spindle turned to form an —_ fit. 
‘Then suppose a small notch to be filed out of the 
encircling eye, say, ?; in. deep at one end, which end 
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isa portion of a radius from the centre, and the 
other line of the said notch to be a tangent to the | 
circle, the length of the tangent being about ; in., | 
assuming the depth of the eye to be, say, ljin. | 
Into the small space left by the wedge - shaped | 
notch, two little pieces of wire are placed. ( ne | 
next the end of the notch is slightly bent, while 
the other is quite straight. The bent one forms a 
spring, and presses the straight piece towards the | 
thin end of the space. Bearing in mind the action 
of the small roller behind the wagon wheel, and com- | 
paring the action, it will be seen that the encircling 
eye may be freely moved round about the central | 
spindle, so long as the little wire roller follows, but 
that directly the motion of the eye is reversed, then 
the straight wire roller gently pressed by the spring 
of the bent piece at its back, at once omes the | 
scotch, and the greater the resistance offered by the | 
central portion to being turned round in one direction, 
the firmer is the grip obtained. This exceedingly | 
simple contrivanee is applied to what is ordinarily | 
known asa ratchet brace, and the result is that | 
any vibratory movement of the handle, however | 
short that movement be, will produce a rotating} 
movement of the central spindle in one direction. | 
Notches or ratchet teeth, with the pawl and spring | 
and attendant portions of the ordinary brace, are | 
here replaced by these two simple pieces of wire. | 
The application is patented for several other classes 
of machinery, where a similar motion is required, 
and it will doubtless receive considerable patronage | 
as its efficiency becomes known. 

Another very simple and effective arrangement 
by which two mechanical movements at right angles | 
to one another are imparted to the table of a mortic- | 
ing or other similar machine by one spindle passing 
through another and tubular one, is shown in two | 
or three of the machines exhibited by Messrs. | 
Furness and Co., of Liverpool. By this disposition | 
of parts the workman using the machine is enabled 
to use both his right and left hands at the same | 
time in the easiest possible position, while he stands | 
with his eye upon the work being performed, and 
without having to stretch here and there to his) 
discomfort. Trifling as some of these little} 
matters appear to be, they are all worthy of | 
attention, especially in such an exhibition as| 
this, which aims at economy of labour. Perhaps | 
no better exemplification of the advantages of these 
kinds of arrangement exists, than that shown in the | 
disposition of printer’s type, the order of which in | 
“the case” is such as by experience is found to| 
involve the easiest movement of the hand and arm, 
as the various letters required for use are lifted from | 
their several places and to the composing- 
stick, It is the attention to small details in the 
construction of various parts of the machinery ex- 
hibited, which take both time and inquiry to find out, | 
that constitute the leading features in such a col- | 
lection of tools and appliances as are here gathered | 
together. ‘There is of necessity a strong family | 
likeness pervading lathes, planing, slotting, shaping, 
and other machines, but in the are found the 
differences which constitute the advantages for 
which makers can ask and obtain prices varying 
(often times in inverse ratio to the weight of the 
machine), twenty, fifty, or one hundred per cent. 
more than other machines of similar appearance 
will realise. 


| 
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Introduction to Experimental Physics, Theoretical and 
Practical, including Directions for constructing Physical 
Apparatus and for making Experiments By Apo F. 

BINHOLD, Professor in the Royal Technical School, at 
Chemnitz. Translated and edited with the Author's 
sanction by Bexsamiy Loewy, heey | with a Preface 

Tilustrated by 3 coloured 


by G. C. Fosrzn, F.R.S. plates 
7 Longmans, Green, and Co. 


and 404 wooodcuts. London: 

| Price 31s. 64. } 
Tuose whose duty it is to teach elementary physics 
t 


will find the volume before us a most importan 
aid. We have in fact met with a text book 
in which the subject has 8o attractively set 


before the student. As a rule studente—and young 
Ones especially—delight in ph experiments, 
and Koehiner Weinhold’s eal explains in the 
most minute detail not only how experiments 
may be carried out, but how apparatus for 
carrying them out may be constructed. 

Re ee ae 
Volume, such as this—dealing as it does with 
general properties of matter, mechanics, hydraulics, 
hydrostatics, aerostatics, acoustics, optics, electri- 





city, and heat—should enter ly into the theory 

of any one of the subjects of which it treats; the 

book is, in fact, to be regarded rather as an ad- 

junct to other and far less attractive treatises. Not- 

withstanding this, however, we find the lessons 

which the experiments are intended to teach clearly 
inted out, and that in a manner which is calen- 
ted to impress them on the memory. 

The work appears to have been most carefully 
edited, and altogether it is one which we can 
thoroughly recommend. We may add that it is 
printed in a large clear type which renders it very 
pleasant reading, that it is well illustrated, and 
that it is got up in astyle which is very creditable to 
the publishers. 





A Treatise on Railway Signals and Accidents. By Ancut- 
BALD D. Dawway, Po go C.E. London: E. and F. 
Mr, Dawnay has chosen for this treatise a subject on 
which little has been written, while that little is to 
be found chiefly in the Transactions of scientific 
societies which are not accessible to the general 
ublic. The oe peel description of railway signal- 
ing to be found in the volume before us is, there- 
fore, likely to be appreciated. Commenéing with 
an account of the earlier forms of signals or sema- 

hores used for communicating intelligence, Mr. 
Jawnay proceeds to describe the numerous varieties 
of signals now in use on the railways of this country, 
his explanations being illustrated by Btmerous 
engravings. ‘The second part of the work is simi- 
larly devoted to descriptions of the various forms of 
locking gear and systems of electric signalling, 
while in the third the author treats of rai acci- 
dents due to defective signalling, his record b a 
bie Sears one. 

e fourth part of Mr. Dawnay’s treatise deals 
with the defects of signalling arrangements as fre- 
quently carried out, and contains saggestions for im- 
“abies These latter are of a practical kind, and 

ave apparently been well considered. The author 
is evidently well acquainted with his subject, and 
he enters into its details carefully, and without show- 
ing any prejudice in favour of particular schemes. 
With his remarks on the habitually loose working 
of the block system on many lines we thoroughly 
agree, and we have on numerous occasions con- 
demned the policy which renders such working pos- 
sible and even necessary. Altogether Mr. Dawnay 
has produced a very interesting and useful treatise, 
which we have pleasure in recommending to all in- 
terested in railway signalling. : 





Rudimentary Treatise on the Law of Contracts for Works 
and Services. By Davip Gippons Third Edition, re- 
vised and considerably enlarged. London: Lockwood and 
Go. [Price 3} Bae 

The information conveyed by this treatise is calcu- 

lated to be of much service to all employers of 

labour. The work deals with illegal, imperfect and 
perfect contracts, the duties of workmen or con- 
tractors, the duty of employers, and statutes re- 
lating to disputes between masters and servants, 
while a few examples are given of forms of con- 
tracts. The information is well and clearly 
conveyed, and altogethér the treatise is a very 
handy one for reference. . 





QUARTERING MACHINE, 
Ir has been remarked by American lovomotive e1 
who have visited this country, that } 
the crank-pin holes in locomotive wheels ‘after the 
have been fixed on their axles are here rarely used, while 
in the United States they are to be found in lecomo- 
There is no some 






Outside the wheels there are mounted on the bed two 
other standards or headstocks of the form shown by 
Fig. 3, page 485. The upper part of each of these 
headstocks forms a couple of beds, each inclined at 
an angle of 45 deg., and consequently at right angles to 
each other, and either of these beds or faces can have a 
boring head mounted on it as shown. The arrangement is 
such that if a line be drawn through the centre of the boring 
head parallel to the face in which it is mounted, this line 
would intersect a prolongation of the centre line of an axle 
held by the first mentioned pair of standards. The 
boring heads are adjustable on their faces so as to bring 
the boring bars to the distance from the centre line of the 
axle corresponding to any desired stroke, and it of course 
follows that if a pair of wheels be mounted in the machine, 
as shown, and the crank-pin holes be then bored out, the 
two cranks must necessarily be strictly at right angles to 
each other. The machine in fact renders it possible to 
insure in ordinary practice a degree of accuracy which is 
only attainable by the exercise of extreme care when wheels 
are forced on their axles after the crank-pin holes have been 
bored. 

The motion is, as will be seen, given to the boring bars 
by worm gear, while the other details will be fully under- 
stood from our engraving without special description. 
Altogether the tool is well designed for its work. We may 
add that we shall in an early number illustrate another of 
Mr. Reid’s quartering machines of a modified form adapted 
for dealing with outside cranks. 





IRON FOR SHIPBUILDING. 

Tux Clyde Shipbuilders and Engineers’ Association have 
addressed a memorial to the Board of Trade respecting 
the amendment proposed by Mr. E. J. Reed, and which 
proposes to establish a test for iron supplied for or used in 


Con were A The memorialists object to the clause for the 
reasons : — 


ing 

1. It is uncalled for and unnecessary, and not calculated 
to promote the security of life and property at sea. The 
causes of shipping disasters are numerous and varied, but 
the experience of the memorialists does not suggest an in- 
stance whére a vessel has been lost through the defective 
quality of the metal employed in her construction. 

2. The classification societies have regulations which 
are amply sufficient to ggsure the quality of the material ; 
and if vessels, as is ly the case, be surveyed regularly 
in the course of building, inferior iron would be readily de- 
tected. Shipowners can, of course, take means to see that 
only proper material is used. The proposed test would not 
insure the’ more general use of good iron, and it might 
(though the memorialists do not think it would to any 
serious extent) be evaded. 

3. The proposed testing would add greatly to the cost 
of production of ships and machinery. (1.) By enhancing 
the manufacturers’ prices for iron. Where a test is em- 
ployed or the quality guaranteed, the price is very mach 
increased. (2,) By causing continual delays in the pro- 
gress of the work, by which men and machinery would 
necessarily be kept idle. It would certainly be inconvenient, 
if not absolitely unworkable, in daily practice. (3.) By 
increasing the liability of the manufacturer of the iron, or 
the constructor of the ship, to have it returned in conse- 
quence of & defect, which has only a statutory existence. 

4. If iron must be tested by strain or bending, it should 
be done at the rolling mill or the forges where made, to 
avoid the expense of of rejected material, and 
reduce the delay and respo ty of the users to a mini- 
mum. The @ifferent brands should have a standard test, 
and when onte passed by the inspector should ever be un- 
challengeable, The inspector should be a Government 
officer, stationed at the works where the iron is made, as is 
the case in Wis &e. 

5. The result of the increased cost, combined with the 
high rate of wages prevailing here, would probably result 
in the industries of shi 


in driving yu and 
pogiovesiag te « gress extent to other , where they 
be free from exceptional legal restrictions. 





Payxsy1ivaniay Coat.—The production of anthracite coal 
in Pennsylvania to April 24th this year amounted to 8,318,489 


tive works of any n | tons, ; 

truth in this statement, bet it must at the same time be re- 1874, ; Pa degaae ais sais of 1,687,476 tons. Red 
marked that several of our first-class firms P these bituminous coal in Pennsylvania to April 24th 
machines—“ quartering” machines as they are for | this year amounted to 796,450 tons, against 738,08) tons in 
many years past, and that they are fully ali the ad- SE Te voried of 1678, showing on this 
vantages attendant upon em nt. . year of 58,366 tons. 

mongst those who have Poets sme Sens aoe mn 

tering machines are Messrs. Neilson and Co., of the Hyde} New Zeatanp Liu ruovses.—The New Zealand Govern- 
Park Locomotive — Glasgow, who no Ages ment bas ordered the eppasains, lanterns, &c., for six new 
machines constructed on the patent of Mr. James on) eee at the points: 1. The 
of the partners in-the firm. We this week give on pages im Cook Strait; 2. Puysegar P. near Preserva- 
484 and 485 of one of these machines adapted Se ne Soto ret nk Oe Rant Sand 5 


for boring the crank-pin holes of locomotive wheels for all 
gauges from 3 ft. upwards, and for wheels up to 7 ft. dia- 
meter. 


From these engravings it will be seen that the wheels to 
be operated upon after being fixed on their axles are sup- 
ported by a pair of stiff standards which can be adjusted on 
the of the machine to the required distance apart, 
and w form pedestals which embrace the bearings of 

i these 


which is shown by Fig. 4, can of course be made to grasp 





firmly axles of different sizes. 
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QUARTERING MACHINE AT THE HYDE PARK LOCOMOTIVE WORKS, GLASGOW. 


CONSTRUCTED BY MESSRS. NEILSON AND CO., ENGINEERS, GLASGOW. 
(For Description, see Page 483.) 
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QUARTERING MACHINE AT THE HYDE PARK LOCOMOTIVE WORKS, GLASGOW. 


CONSTRUCTED BY MESSRS. NEILSON AND CO., ENGINEERS, GLASGOW 


PATENT LAWS AS A PROTECTION TO 
INVENTORS AND INVESTORS. 
By Josuvua Rose, of New York. 
(Concluded from page 441.) 

I am well aware that the allowance of a patent by 
the examiners is not a guarantee that the subject 
matter is not a reproduction of a previously dis- 
covered invention, but it is rarely that a patent 
granted in the United States proves to be an in- 
fringement of a previously existing patent. But 
while believing that the examiners in the Patent 
Office at Washington perform their duties to the 
best of their abilities, faithfully and without favour, 
there have lately come under my observation two 
cases in which remarkable oversights appear to 
have been committed, and which for special re- 
mark. 

The first case is that of a patent, No. 144,559, 
issued on February 24th, 1873, to Edward Myers, 
the subject matter being a rotary engine and 
pump. 

This device was patented in Belgium on March 
19th, 1870, by Alfred J. Works and W. C. Rey- 
nolds, the records of which may be found at the 
Patent Office in Washington, the number of the 
Belgian patent being No. 27,258, and in France by 
the same persons on 20th March, 1870. In order 
to show how completely the French, Belgian, and 
American patents cover the same ground, I will take 
the specification of the United States patent and 
apply it to the drawings of the Belgian patent. 

Unsirep Srarss Parent «+ 210n. 
Edward Myers, of New York, N.Y. Assignor to Ambrose 
W. Thompson, of same place. 
Improvement in Rotary Engines. 
Specification forming part of Letters Patent No. 144,559, 
dated Nov. 11, 1873; application filed Feb. 24, 1873. 

To all whom it may concern : 

Be it known that I, Edward Myers, of the city, county, 
and State of New York, have invented a new and improved 
rotary engine; and I do hereby declare the following to be a 
full and exact description of the same, reference being had 
to the accompanying drawings forming part of this specifi- 
cation, in which— 

Fig. 1 is an end elevation, one-half of the cylinder having 
been removed. Fig. 2 is a longitudinal vertical section. 

Similar letters of reference in the accompanying drawings 
denote the same parts. 

This invention relates to that class of rotary engines in 
which an eccentric hollow abutment is employed in con- 
nexion with a piston extending through the wall of the abut- 
ment and rotating therewith ; and my improvement consists 
in attaching the piston rigidly to the shaft of the engine, so 
as to operate asa lever to move the shaft, the latter being 
arranged at the centre of the cylinder within the eccentric 
abutment, and the piston having a valve arranged upon its 








(For Description, see Page 483.) 


outer ond, which is received in a bed or recess in the eccen- 
tric hollow abutment when pesing near the steam ports, the 


valve thus acting to t the steam from g out of 
the exhaust port until the valve has passed that pc , thus 
allowing the steam to act for a longer time upon piston, 


and until it arrives in @ vertical position, when the force of 
gravity of the piston commences to act to give to it a motion 
of rotation on its axis, as hereinafter more fully set forth. 

In the drawings, o is the cylinder, d is the main shaft, 
arranged in the axial line of the cylinder ; k is the live 
steam port, J the exhaust. Within the cylinder, and eccentric 
thereto, is arranged a rotary tubular abutment ¢, one side of 
which is in contact with the concave wall of the cylinder, and 
the ends of which project into the end walls of cylinder 
beyond the steam chamber, so as to have a firm steam-tight 
bearing therein. The main shaft passes eccentrically through 
this abutment, as shown in Figs. 1 and 2, and has its bear- 


Fiq.4. 





i ¢ “yng ends of Rea sietenent mye on sym : 

vi ‘or the purpose. Cast upon the or rigid 

secured thereto, so as to camel Guat. the wall ‘of the 
abutment, is a flat arm or crank 5, the lateral edges of which 
ai eag -tight evens Deane Cane ne atte! meng sgeny 
while its termin ts steam-tight against con- 
cave periphery of wade » a8 shown in dra . 
The steam, entering the chamber on one side of this arm and 
exhausting on the other side, causes it to operate as a rotary 
piston, the abutment com ly filling the space behind the 
piston, and preventing steam from backing around in 
that direction. 

If preferred, two or more arms or pistons may be emplcyed 
instead of one, for the purpose of avoiding a dead point, and 
when thus employed they may be mi oe ely alg RE 
opposite to, or at right angles with, each other, as in Fig. 2, 
or in any other relative position that will enable them to 
accomplish the purpose. On the end of the pi I arrange 
« curved plate c, to fit the concave wall of the cylinder, and 
to cover both ports k, J when the piston is vertical, and pre- 
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pe of any steam through the exhaust port J 

until after the plate or valve a/ has partially said 

and the is in a vertical position, thus allowing 

a longer time upon the piston, or 

until it has reached a vertical position, after which the 

gravity of the piston will assist in giving it a motion of rota- 

tion on its axis. The said curved plate or block is packed in 
| suitable manner, if preferred. 

t is evident that the rotation of the shaft within the 
pe ye —s t = $ gee a sliding movement ¢ the 
piston 6 in slot, which permits it to pass through the 
abutment ; and it is further evident that the leslinalien of 
the — with relation to the slot will vary at different parts 
of their revolution, the piston being perpendicular to the 
plane of the slot. Provision must be made to accommodate 
this varying of inclination, and I accordingly bevel off the 
inner corners of the slot, as shown in Figs. 4 and 6, or pass 


. Fig 2. 


h! 





the piston between friction rollers applied to the walls of the 
slot, asin Fig. 1. When the friction rollers are employed 
they will, if properly constructed and adjusted, serve to pack 
the pi to prevent leakage around it. When rollers are 
not used, an oscillating stuffing-box or block may be em-~- 
ployed, arranged within the slot. The face of the abutment 
in the immediate nei of the slot must be cut 
while the 
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piston is merely a crank arm attached to the main shaft, | 1873 was granted in the face of the fact that Works 


and, therefore, does not slide, and cannot get out ot order, | and Reynolds had patented the device in Belgium 
but partakes of all the firmness, strength, and positivenessof| 4.4 France in 1870, whereas the United States 


action that distinguish the shaft itself. So, too, the abut- 
ments are journalled in the end walls of the cylinder, where 
they rotate without changing position. The position of these 
two parts being fixed and positive, the only sliding movement 
there is about the engine is the movement of the piston in the 
slot in the abutment. This. however, cannot tend to get either 
of said parts out of order, because both parte have a positive 


movement on their own axis, which no friction between them . 


can effect. The friction is easily reduced toa minimum by 
the appliances herein deseribed, so that the engine works 
smoothly, easily, and without any material wear. 

Another advantage of this engine is, that the power of the 
steam is applied directly to the shaft itself, which is ia line 
with the centre of the cylinders, and not to the shaft in line 
with and connected to the abutments. The difference in 
economising power and preventing wear and tear is very 

reat. 

It will be observed that the steam is applied at the greatest 
advantage at the long arm of a lever conn directly to 
the working shaft. The power, therefore, depends simply 
upon the size and length of the arm or piston, and the eco- 
nomy of steam is as great as in any other form of engine 
that has ever been devised. A 4it. piston gives an 8 ft. 
stroke, while the steam is applied at the extreme end of the 
piston. where it has the greatest possible leverage. 

Having thus described my invention, what I claim as 
new is: 

A recessed hollow abutment operating eccentrically, and a 
working shaft rotating in the central line of the steam 


i 
| 


Patent Laws forbid the granting of letters patent 
save to the actual inventor, and in view of the 
United States record of the foreign patents referred 
to in the names of Works and Reynolds. The United 
States Commissioner had in his own office primd 
facie evidence that those persons, if any, were the 
inventors. 

Anomaly No. 2 is that, were Mr. Works to gain 
his interference case the Patent Office cannot recal 
or annul the patent granted to Mr. Myers, but must, 
on the other hand, grant additional letters patent to 
Works, hence there will be two patents issued for 
the same device to persons neither of which are, 
according to the letter and spirit of the law, entitled 
to the same, and neither of which are of any real 
commercial value until the ordinary courts of law 
shall have determined which, if either, shall be a 
valid patent. 

Anomaly No. 3 is that the French and Belgian 
patents antedate by more than two years the appli- 


| cation for the Myers United States patent of 1873, 

| whereas the United States law provides that ‘‘A 

| ager will not be granted to an applicant if what 
e 


chamber, the latter being provided with ports k J, arranged, | 


as set forth, in combination with a piston directly attached 


tially as described. 
The above specification of my invention signed by me. 
Epwarp Mrens. 
Witnesses: 
W. 8. Parnes. 
Juan Pattison. 


by comparing the following drawing of Trotter's 
engine or pump with the already quoted Myers’ 
specification; it is true that John ‘Trotter has two 
internal rings apparently for the purpose of using 
the inside of the larger inner ring as a second cy- 
linder, thus making the engine a double one by 
placing his second ring inside the other, instead of 
alongside of it, as in the case of the Myers engine. 
By this means Trotter avoids a partition in the 
centre of the cylinder, and dispenses with the use 
of one piston and one oscillating bar, all of which 
are necessary to the Myers engine; but, never- 
theless, all of the description and claims of the 
Myers engine apply to Trotter's, as the subjoined 
sketch will exhibit. The parts denoted by letters 
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patent of Edward Myers, and all that is shown in 
the Belgian and English patents of Works, except it 
be the rollers or their equivalent, an oscillating box, 
which are not, however, claimed in the Myers or 
Works United States patent application. 

An engine of the same general construction, and 
embodying all the essential mechanical features 
claimed by the United States patent of E. Myers, 
was patented in England by Earl Dundonald in 1833, 
also by Mr. A. Higginson, on January 22nd, 1872, 
and by A. J. Works (both in England) in or about 


claims as new has been before his invention 
patented or described in this or any foreign country, 


- | or has been invented or discovered in this country ; 
to the working shait, and provided with a valve w, substan- | try ; 


nor if he has once abandoned his invention; nor if 
it has been in public use or on sale more than two 
years previous to his application.” 

According to this, neither Works and Reynolds 


| jointly, nor Works or Myers separately, are entitled 
|to a United States patent, because the records at 

Pursuing this matter still further, I find that the | 
same device was covered in a patent obtained in | 
England by John Trotter, in 1805, as will be seen | 


Washington show that from and after the issuance 
of the Belgian patent, the patentees abandoned it 
for more than two years, during which not so much 
as a drawing of it was made by them. 

Anomaly No. 4 is that the United States Patent 
Laws provide that “ Joint inventors are entitled to 
a joint patent, neither one can claim separately.” 

The Belgian and French patents were issued to 
Works and Reynolds, and therefore to presumably 
joint inventors, hence no one person could claim 
letters patent of the United States for the same. 
Indeed the rights of Mr. Reynolds appear to have 
been wholly ignored by Mr. Myers, the United 
States Patent Office, and Mr. Works. 

Anomaly No. 5 is that the Belgian and French 
patents had both lapsed and become public property 
before the United States application of Myers, by 
reason of the non-payment of the annual taxes 
required by law to be paid thereon in those coun- 
tries; hence no person or persons whatsoever had 
the right to obtain letters patent of the United 
States for that invention. 

The remedy for this state of affairs is that if any 
person in the United States is sued for infringing on 
the Myers patent of 1873, or on any United States 
patent subsequently issued, and if upon the trial of 
the case the above facts are pleaded in justification, 
the plaintiff must be nonsuited, and the patent 
becomes null and void to all practical purposes. 

Here however I may remark, that Myers obtained 
in 1873 letters patent (for the same device) of the 
Dominion of Canada. 

The above facts appear to be strong arguments to 


ithe detriment of the requirements of the United 
covering all that is claimed in the United States 


States Patent Laws, but I firmly believe this to be 
an almost unprecedented case in all its bearings, and 
only quote it as bearing upon the long train of evils 
consequent upon the oversight of the Patent Office 
examiner at Washington, in having overlooked the 
fact of the existence of the French and Belgian 
patents of 1870. 

I would, however, call attention to the fact that 
the forfeiture of foreign patents from the non-pay- 
ment of taxes, makes them public property and 


|henece not patentable, as has been shown in the 


November, 1874; and in addition to all this there | 


has been filed by A. J. Works an application for a 
United States patent, he claiming that he, and not 
Myers, is entitled to letters patent of the United 
States for the invention; the matter is at present 


being heard in interference by the United States | 


Commissioner of Patents. Of the true merits of the 
case it is not my province to judge ; but I forward 


| 


United States; whereas no record of the payment 
or non-payment of such taxes is kept at Washington, 
the remedy for which defect appears to be to require 
at the hands of an applicant for letters patent of 
the United States, receipts for the annual taxes 
on such patents as may be held by him in any 
foreign country wherein such taxes are required by 
aw. 

The other United States patent, which I have 


herewith, and place at your disposal, copies of such | referred to as requiring especial remark, is Letters 
of the documents bearing upon the question as are | Patent of the United States, No. 128,426, issued to 
germane to the international light in which I have, |G. W. Rogers in 1872 for an improvement in steam 
so far as the United States are concerned, con- | pumps. 


sidered it. 


Claim No. 5 of this patent claims “The com- 


Anomaly No. | is that the American patent of bination and relative arrangement of the double- 





acting steam pistons G, and the duplicate slide 
valves Q with their attachments.” 

A sketch of one of the duplicate slide valve 
attachments I annex. 





A is the piston rod, B B are pistons, C C are fixed 
abutment pieces, D is the eccentric operating the 
arm E, which in turn operates the valve F. The 
ports are shown outside the valve for the purpose 
of illustration. The dotted lines show the internal 
arrangement of the piston and abutments. 

The pistons between the fixed abutments, 
their motion being a reciprocating semi-rotative one. 
The motion of the eccentric is the same as that of 
the piston, hence the steam ports can neither be 
opened nor closed in the order necessary to either 

mit the steam to, or permit its egress from the 
cylinder, it being absolutely impossible to work 
a three-ported valve arrangement by means of a 
reciprocating eccentric, so that so far as the accom- 
plishment of its purpose is concerned the device is 
absolutely abortive, as was discovered by the in- 
ventor after obtaining his letters patent, and 
having made an engine. How this device ever be- 
came allowed as patentable as a discovery of a 
‘“new and useful machine,” it is difficult to surmise, 
especially in view of the fact that a working model 
accompanied the application for the patent. 

This may be instanced as proof of the uselessness 
of requiring an inventor to accompany his applica- 
tion for letters patent by a model, a practice which 
I deem supererogatory, unless the inventor prefers 
to submit one. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mipp.Lesprover, Wednesday. 

The Cleveland Iron Market.— Yesterday there was a large 
attendance on 'Change at Middlesbrough, but business was 
again quiet. Prices of pig iron were lower, 54s, only being 
paid for No. 3. Owing to the recent heavy failures there is 
very little speculation, and buyers content themselves with 
purchasing barely sufficient to meet their immediate require- 
ments. People hope that the worst is over, and endeavour to 
console each other by expressing a belief that confidence is 
being gradually restored. Experienced men, however, whohave 
been engaged many years in the iron trade, give it as their 
opinion that at least the present year must pass away before 
anything like a fair business can be done. 


The Cleveland Tronmasters’ Returna.—The returns of the 
Ironmasters’ Association show that there are 156 blast furnaces 
in the North of England, 131 of which are in operation, and 
there are 11 new furnaces in course of erection. 


The Finished Iron Trade.—Owing to the general de- 
pression and the warm weather there is com ively littie 
doing in the finished iron trade. For puddied bars there is 
a better inquiry, and prices are stiffer. Rails are still quoted 
71. 5a. and 71. 10s. per ton. 


The Heavy Failures.—It is matter for great satisfaction, 
considering the gigantie dimensions of the Cleveland iron 
trade, that the recent heavy failures will not affect this dis- 
trict to the serious extent that might be imagined. There is 
still a great deal of uneasiness an apprehension, which time 
and steady business only can allay. Damaging rumours have 
been circulated about large traders, and it is stated that some 
busybodies will have to smart through a court of law for 
their groundless statements. 


Work and Wages.—Some sections of ironworkers are on 
strike in the Cleveland district for ad wages, notwith- 
standing the well-known depressed condition of trade. 


The Coal and Coke Trades.—In the coal and coke trades 
there is nothing new to report. There is no change in 
prices. 

Shipbuilding and Engineering.—These branches of in- 
anaean moderately well pon. oY On the northern rivers 
there have been several large vessels launched during the | 
past week, and there are a great many ships of various di- 
mensions on the stocks. Marine engine builders are busy. 
G 1 engineering is not 20 

The Cleveland Miners.—The Cleveland ironstone miners 
pace Lome and seem to be more reconciled to the 
recent reduction of wages. During this month they are to 
hold their annual demonstration. 
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GYROSTATIC CONTROLLING GEAR, 
To raz Epiror or Exe@inegaine. 

S1a,—Mr. Gray, in his letter in last week's ENGIneERING, 
might have been content with saying that the wheel and 
frame of his apparatus could easily be prevented from lifting 
off one of the knife edges by substituting capped trunnion 
bearings as in Bessemer’s apparatus, or duplicate re- 
versed knife edges, an obvious enough remedy so far as the 
mere lifting is concerned; but in expatiating from the 
point, he indicates considerable misconception of the action 
of the gyroscope, and we can hardly expect a correct or suc- 
cessful practical application of such apparatus from one who 
evidently has not grasped its principles. 

He gives us as the result of a calculation of which he does 
not favour us with details, the preposterous statement that 
the rim of the wheel must have a velocity of nearly 350 miles 
per hour (equal to about 6500 revolutions per minute with 
the dimensions he gives) for the wheel and frame to begin 
to lift off one of the knife edges. Instead of calculating it 
in a possibly incorrect manner, it would have been better 
had he practically tested the action with a small gyroscope; 
for he would have found, as I have done, that the lifang 
cecurs with quite a moderate velocity of the wheel. I assert, 
indeed, that if the velocity is barely sufficient to act as de- 
sired on the valve the apparatus must lift, that is, it will 
tilt in such a way as to lift one of the trunnions of the 
frame off the knife edge. 

I gather from Mr. Gray’s first paragraph that he imagines 
that the greater the velocity of the wheel the greater will be 
the sensitiveness, and that by increased sensitiveness he 
means increased quickness in the resulting motion of the 
valve, which necessarily implies increased quickness in the 
tilting motion of the wheel. The fact, however, is, as any 
one acquainted with the merest rudiments of the matter must 
know, that, with a given disturbing force, the rapidity of the 
tilting motion is diminished by an increase of the velocity of 
the wheel. 

Mr. Gray admits the pertinence of my objection relative 
to the effeet pitching =f cause ; but whilst proposing no 
remedy in the case in which his apparatus is set on the his, 
thinks that unpleasant results will be obviated by a self- 
correcting action when the apparatus is on the saloon. It is 
the merest guess for him to say the transverse motion caused 
by the pitching will be practically imperceptible. I don’t 
think he will find it so; but in any case the effect will not 
differ absolutely but only in degree from that arising in a 
different manner with Mr. Bessemer’s arrangement, in which 
there is also a self-correcting element. 

So long as the frame carrying the gyroscope wheel is 
mounted so that its axis partakes of the angular movement 
of the ship, or of the initial angular movement of the saloon, 
the action of the apparatus will be utterly beyond regulation 
or control, and can produce nothing but abrupt and repeated 
oseillations—perhaps not so extensive as the rollings meant 
to be prevented or diminished, but probably equally dis- 
agreeable. 





Yours respectfully, 
Epauvusp Hest. 
Glasgow, June 7, 1875. 





CENTRIFUGAL PUMPS. 
To ras Epiror oy Eyepyerrine. 

Sir,—Referring to the letter from Mr. Henry Gwynne on 
page 470 of your last week's impression, we beg to deny that 
the arrangement illustrated and described in the specification 
of his patent, No. 2735, bears any resemblance to that 
adopted in our pump, although we also make a part of the 
pump movable. 

In both cases the object has been to render the disc 
aceessible for examination or repair without removing the 
suction or delivery pipes. But whereas in Mr. Gwynne’s 
pump this object is atiained in a clumsy and unmechanica! 
manner, involving a great deal of machine and hand work in 
the construction of the pump; in our pump the construction 
is very simple, and involves very little labour of any kind. 

It is of course impossible to describe the arrangements 
fully in a short letter, but we may mention that in our pump 
the movable side has a turned projecting piece accurately 
fitting into the circular opening in the pump side (which is 
bored slightly larger than the outer diameter of the disc), thus 
keeping the working parts exactly in their proper position. 
The whole of the vertical faced joint is in one plane and the 
flange continued in the suction passage, so that the facing 
for the dise inside the pump, the boring of the opening, and 
the facing of the cover joint can all be done at one operation 
in the lathe without shifting the position of the casting, and 
in practice we find no difficulty whatever in making the 
right-angled joint. 

Mr. H. Gwynne seems to wish your readers to infer that 
our Mr. Lawrence is making use of their ideas in designing 
our pumps. We can only say that although having designed 
most of Messrs. J. and H. Gwynne’s machinery, he is per- 
feetly well acquainted with all its details, yet we have care- 
fully endeavoured as far as possible to keep our pumps dif- 
ferent in design to theirs. Our volute is quite different from 
Messrs. J. and H. Gwynne’s, being of a peculiar form, to 
which in a great measure we attribute the success{ul working 
of our pump. And the design of our bedplate bears no re- 
semblance to theirs, as may be seen at a glance. Mr. H. 
Gwynne evidently writes in ignorance of the construction of 
our pumps, when he implies that they are more expensive to 
manufacture than theirs, as our object has been to cheapen 
them where possible without impairing their efficiency, and 
in this object we believe that we have tully succeeded. The 
weight of our 6 in. pump (illustrated on May 25th) being 
only about half that of Messrs. J. and H. Gwynne’s 6 in. 
one, and the size proportionately emall. As we find that the 

nt No. 2735 has been allowed to lapse, we can quite be- 
ieve Mr. Gywnane’s assertion that his firm have abandoned 
the manufacture of that clase of pump, which was no doubt 
even more costly than those at present made by them. In 


conclusion we can only add that we shall have much pleasure 
in showing our drawings, and also Mr, Gwynne’s specifica- 
tion and accompanying illustrations to any of your readers 
interested in the matter, and leaving them to j for them- 
selves of the relative merits of the two classes of pumps. 
Apologising for the length of this letter, and trusting to your 
well-known fairness impartiality for its insertion in your 
next number, 
We remain, Sir, yours obediently, 
Lawrence anp Porter. 
36, Parliament-street, 8.W. June 7, 1875. 








THE INTERNATIONAL EXHIBITION 
OF 1876. 
To tue Eprron or EnGrxeerixe. 

Str,—I am surprised at the action taken by many of the 
British manufacturers not to teke part in the International 
Exhibition of 1876 at Philadelphia, on account of the Protec- 
tion Tariff of the United States which prohibits competition. 
I am especially surprised that so clever a man as Mr. Bright 
should have coincided in this view. The true plan is for all 
British industries to send representative goods to the Phila- 
delphia Exhibition, and to mark on them the price at which 
they could be sold in this country did no tariif exist. Such 
an argument would show our working-men (and voters) at 
how low a price they should be able to purchase a carpet ora 
jack-knife, and thus do more prestieally to abolish our tariff 
than reams of printed matter. 

Yours truly, 
Frepericx Pars, Jun. 

Lafayette College, Easton, Penn., May 18, 1875. 








BREECHLOADING ORDNANCE. 
To rae Epiror or Exocinexaine. 

Sinz,—Referring to your article in your issue of the 4th inst. 
upon breechloading ordnance and the gas check question, 
permit me to state that I have abundant evidence to prove 
that the ring or thimble used for the purpose was first 
brought out by myself in 1854. It was very successful, and 
several thousand rifles were made upon the principle, and 
continued to be used until the introduction of the metallic 
cartridge. The invention was too early for the ordnance 
problem, as in those days military men were not ready to 
think of breechloading cannon. 

The following is an extract from my English patent dated 
May 12, 1854, being a communication from America to 
Moses Poole: 

“The first part of the invention consists in the use of a 
self-adjusting thimble which is driven into the rear end of 
the barrel, and which is kept down upon its seat by the force of 
the discharge, the thimble not being absolutely secured to 
the barrel, but forced into its place sufficiently tight to pre- 
vent leakage between it and the barrel, but at the same time 
so as to allow it to yield to the force of the discharge and be 
driven out against its seat, when from wear of the parte or 
from any other cause the joint between the barrel and the 
breech becomes loose in ever so slight a degree. 

“It is evident that the length of the thimble employed to 
bear upon the breech piece is not material so long as it is of 
sufficient length to be retained in its — and also to 
insure a tight joint between it and the barrel of the gun. It 
is also apparent that the thimble may be applied to any 
species of breechloadiag guns where the object is to obtain a 
tight joint between the barrel and the breech.” 

I would further remark that this device of the ring or 
thimble was made in several forms in this country and 
in America—some conical, others spherical, and some flat on 
the hearing surfaces. 

Very truly yours, 
J. D. Gargye. 

449, Strand, June 9, 1875. 








SANITARY IMPROVEMENTS IN 
ST, PETERSBURG. 
To rus Eptror of ENGIneERine. 

Srr,—In your number of May 28th you have a paragraph 
in pagé 448 to the effect that “a contract was signed by the 
Emperor of Russia on the 3rd inst. for carrying out improve- 
ments in the sewage system of St. Petersburg, which has a 
population of 600,000 people. The proposed work includes 
Captain Liernur’s triple system of drainage, extensions being 
made dependent upon the good working in a district of 
12,000 to 15,000 persons, where it is to be first put in opera- 
tion.” Allow me to correct this great error; the emperor 
never signed a contract for carrying out improvements in 
the sewage system of St. Petersburg, but simply signed a 
paper allowing Captain Liernur and his friends to make an 
eeperiment at their own cost, and the proof that no stipula- 
tion was made that he would get the contract if the experi- 
ment was successful, is that the Town Council has just re- 
quested a certain Mr. Dominican, of Odessa, to make the 
researches for making sewers like those of London and Paris. 
All the engineers with two pennyworth of reputation to lose, 
are decidedly of opini that sewers in Petersburg are im- 
possible, owing to the spongy nature of the ground; very 
often there are 2ft.to 3ft. of water in the cellars. I have 
actually seen the fire bri pumping the water out of these 
cellars! Perhaps, Mr. Editor, you will say, Well, if sewers 
won’t do for Petersburg, Liernur'’s system is the beat thiog, 
and he has @ good chance of getting the concession, Now 
I will tell you why he will never get the concession or cou- 
tract, although his experiment will bea success. 1 am pretty 
certain the Russians are now beginning to get rid of all 
foreign engineers, as their own are becoming better every 
day; foe example, in the Cronstadt Dockyard formerly seventy 
two foreign engineers mechanics were employed, 

y there is one, a .. A bridge was wanted to 
croas the River Neva, three prizes were offered jor the three 








best plans, the awards were made, an Englishman ‘akiug 


system, which has been tried by the Imperial 

y NN ee es ae and 
twas a success. . According to the report of Stouken- 
berg, who was sent to Amsterdam and several to 
ae ae ae ee ae is far 
superior to the former. the discussion which took place 
at the “ Douma,” General 8: |, “ That after 
examining both systems he came to conclusion that 
Captain ur had only produced a » whilst Bour ff 
had produced a well developed man. A Liernur's 


that 
system would be as good as Bouroff's, he is a foreigner an‘ 
has to fight against a very good Russian engineer, whe is 
backed (et non sans raison) by the Imperial Polytechnical 
Society of Russia, also the Bouroff system has been tr ed 
here by an eminent London firm of sanitary engineers, who 
reported very favourably on it, and said it was in reality the 
best thing that could be done for Petersburg. I must tell 
you Bouroff’s system was proposed to the city, and the pro- 
ject (not the system) was refused, voting ninety-one against 
nineteen, the vice-mayor especially saying some of the must 
ridiculous nonsense man could i Perhaps. Mr. 
Editor, you will find @ small corner for this abominable Eng- 
lish, for as bad as it is 1 do not doubt, if printed, that Captain 
Liernur will be able to understand it, and that he will see the 
truth of my statements, and like a man pack up his port- 
manteau and take the first train for home, sweet home. 
I have the honour to be, Sir, yours truly, 
Cicas. 





{DOVER HARBOUR. 
Ws have been requested by Mr. Redman to publish the 
following letter addressed by that gentleman to General Sir 
George Balfour, upon the subject of Dover Harbour. 


y. 
General Sir George Balfous, IL P. 

Srz,—I have forwarded by og a a copy of the chart 
accompanying my paper on which I have marked in pencil 
the alternative lines for S.W. and 8.E.—arms of enclosure 
about which I spoke to you in the House on Tuesday after- 
noon. 

You will see from making the entrance 900 ft. in lieu of 
700 ft., that although advanced seaward of the design of i414, 
about 200 yards=600 ft., there is no increase in Cogth and 
only a greater depth along their combined lengths of @ in. 
affording a more salient and better entrance, such as was 
advocated at the Royal United Service Institution on the 
evening of the 5th instant, and adding about 50 acres to the 
enclosed area. The areas would therefore stand thus, the 
present modified design : 


300 to 350 acres. 
The great design of 1844, with my now proposed addition, at 
no extra cost: 

600 to 650 acres. 


This larger and more com ive enclosure, suited to 
modern requirements, would entail an increased expenditure 
of one-third of present estimates to obtain double the area. 
Yours very truly, 
J. B. Repmay. 
25, Great George-street, Westminster, 8. W. 
ay 27, 1875. 





Tuas Frexon Navy.—A French experimental squadron 
has left Toulon for the Levant. The squadron will put into 
Messina and Malta. 





Berotas Barper Boitpixe.—The Sclessin Company has 
obtained an order for an iron bridge 3666 ft. in length, 
which is about to be thrown over the Volga. The construc- 
tion of this bridge is to be commenced in August. 





Sreep or Feescu Srramens.—The average Sw attained 
large year by the steamers of the Messageries Maritimes was 
10.23 knots per hour. The speed realised upon the direct 
Brazilian line was 11.68 knots per hour; upon the China line 
rather more than 11 knots per hour ; aud upon the Mediter- 
ranean lines, 10.73 knots per hour. 





Bevo1an Coan.—The exports of coal from Belgium in the 
first four months of this year amounted to 1,200,000 tons; 
the lion’s share of these exports went to France. The cor- 
responding exports in the first four months of 1874 were 
only 1,000,000 tons; and in the first four months of 1873, 
1,370,000 tons. 

Casaptsy Lieutnovusss.—New lighthouses have been 
erected at Thunder Cape, Superior ; at the entrance of 
Kincardine harbour ; two range lights at the mouth of the 
Kawinistiquia river; at Brown’s Point, Wolfe Island; at 
Port Lewis, in a County; and six beacon lights on 
the Lower Ottawa. In the Montreal division eight new 
lights and whistles were built in the course of the last ial 
year, at a eost of 41,960 dols.; and in the Nova Seotia divi- 
sion fourteen new lights, at a cost of 51,867 dols. The lights 
in the Prince Ed Island divisi over to 


ments, which have since 
Columbia. « lighthouse has been finished at Cape Beale; the 
light is 164 ft. above high water, and can be seen 19 miles. 
The oil used last at Pome Yoga od gn 
ception of those of British Columbia and 

furnished by the Union Petroleum y, of Londor, 
Ooterio; upwards of 100,000 gallons were required in the Jast 





fiaaucial year, costing at Sarnia 11} cents, and at Halifex 
19 cents per gallon. 
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Tue operation of drilling or boring tube holes through 
boiler plates and other similar work has hitherto been a 
somewhat complex and costly process by the ordinary 
methods in use. We will assume, as an example, that a 
3 in. hole is to be drilled accurately to a circle marked out 
on a tube plate 2 in. thick. It is usual to drill, say a jin. 
or Jin. hole in the centre with an ordinary drill. ‘This 
hole, which isto act as the guide for the accuracy of the 
subsequent work, must of necessity be carefully drilled in 
the exact centre, to a circle first set out on the plate, and 
it is well known that drills are very apt to “run” this 
way, or that way, according either to thz form in which 
they are ground, or according to the perfection or imper- 
fection of the centre-punch mark from which they start, 
or from the defective condition of the drilling machine 
itself, any of which causes, or all combined, will produce 
irregular work. This “‘central-hole drill” labours under 
the disadvantage of all ordinary drills, as compared with 
“ cutters,” inasmuch as considerable pressure is required 
to force the centre or V edge of the drill into the iron, to 
the extent of the thickness of the shaving or “ drilling” 
taken off by the cutting edge at each revolution of the 
drill; and the blanter the drill the greater is the pressure 
required to enable the drill to cut at all. Added to this, 
the hole through a }in. plate is not complete till the drill 
has been fed down through a depth of 1 in. or 1} in. or more, 
according to the length of the V point of the drill. After 
this hole has been made, a second work has to be done, 
and generally this is performed by a cutter specially made 
for the purpose, either of one of the shapes shown by the 
annexed sketches or of some such form. 





the centre portion is supposed to fit the hole first drilled, 
and be the guide to insure a true hole of the larger dia- 
meter. As often as not, however, the central pin does not 
fit the hole well, a defect which, whatever may be its 
origin, ends in the result being either a bad hole, or one out 
of its proper position, or even a combination of the two. 
In fact, to prodace a good set of tube holes all over a 


In these cutters | 
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amount of work were but performed that is necessary to 
remove a circular piece of iron from the plate, say about 
+ in. or 2 in. less in diameter than the tube hole required. 

A drill or cutter capable of accomplishing this task to 
the highest degree of perfection, with a minimum of 
“ setting out,” with the least amount of drilling machine 
power, and in the shortest time due to the thickness of the 
plate and the diameter of the hole, seems to be a desi- 
deratum towards which many have striven. Such an 
instrument, however, appears to have been recently invented 
by Mr. McKay, and successfully brought into use by 
Messrs. Menzies and Blagburn, of Newcastle-on-Tyne, 
and from all that we can learn of its performances when 
in regular use, and from what we have ourselves seen of its 
working, we are inclined to think the new e«ailibrium drill- 
ing and boring tool, constitutes a decided improvement in 
this class of machinery. 

From the illustrations we give above the general form of 
the arrangement will at once be clear to most of our 


| readers, and a few words of description will explain its mode 


boiler tube plate, with anything like accuracy such as is | 


now required in all first-class work, is almost impossible 
by these ordinary drills and cutters, while the cost is 
seriously greater than it should be, if only the minimum 


of action. Referring then to Figs, 4, 5, 6, and 7 of the 
engravings which show one arrangement, it will be seen 
that it consists of a main body or shell of which the upper 
end is turned to fit the socket of a drilling machine, while 
the lower part forms a cylinder or case containing a ram 
or plunger. Into the ram L, there are two short studs 
screwed through two slots formed in the outer case, by 
means of which a pair of spiral springs may keep the ram 
fully home till caused to move as will shortly be ex- 
plained, and to draw it home again when the movement is 
over. This ram is also bored out from its upper end and 
contains an inner plunger or ram of steel, having a collar 
or shoulder at its upper end, and a pointed centre at the 
lower end. It will be seen that each of these two rams is 
fitted with an hydraulic leather within the case, and that 
they are in fact hydraulic rams. A small hole at the top 
of the chamber S permits the tool to be charged with water 
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putting in the required cutters M according to the size 
hole to be cut. It will be evident that if the centre point 
be placed upon a centre-punch mark made on a plate to be 
drilled, and the pressure of the “feed” of the machine be 
brought down upon the case, that the inner ram J will 
move upwards within the cylinder S, and that the oil 
having no way of escape will press hydrostatically within 
the chamber and force the larger plunger downwards. 
The cutters M will thus be brought down to the surface 
of the plate while the centre remains also in the centre 
mark. Ifthe machine be now started it will be evident 
that the “ feed pressure” will cause the cutters to perform 
their cutting work while the centre pin still remains upon 
the first centre. So soon as the cutters have passed through 
the plate and if there be no resistance underneath, the 
central pin will at once push the core down by the 
hydrostatic pressure due to the resistance afforded by the 
two external springs, which will draw the larger ram home 
directly the hole is made. On reference to Figs. 1, 2, and 3, 
the same main principles somewhat differeatly carried out 
will be seen. In this arrangement, three cylinders are 
formed in the case or body ; the central chamber O contains 
the inner or centre point ram of the former one, and the 
two side chambers act, each on its own account and in 
equilibrium, as the one large ram already described. In 
this tool the cutters are differently formed and are also 
more easily constructed, and the equal pressure exerted by 
the duid on each ram insures a fair division of labour 
seldom rightly obtained by such forms of cutters as we at 
first described. The results of the use of this boring tool 
are first, perfect accuracy of position when once a clean 
and deep centre-punch mark has been made; secondly, 4 
true hole with a minimum quantity of metal cut away by 
cutters; thirdly, the work performed is done in the least 
time compatible with the circumstances of the case. 

The tools for tube hole boring supplied with each holder 
are made so as to cut holes varying } in. in diameter to 
suit the two ends of boiler tubes. Thus a 3 in. size is 
arranged to cut both 3 in. and 34 in. holes and so on. 

In actual work we are informed that, whereas it has been 
usual to pay from a to 5d. per hole when using the 
ordinary kind of drills and cutters, the same work can be 


| mach more perfectly done by McKay’s patent equilibrium 


boring tool for 1d. per hole. The adaptation of this tool 
to other purposes than tube-plate drilling is only one of 


or oil, and when the hole is closed by a screw plug, the | arrangement, and is likely ere long to be very fully car- 


apparatus will be ready for work, with the exception of 


ried out. 
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furnished with copper ends. There are no ferrules used at 
either of the tube plates, but the tubes are simply 
tightened by means of the Dudgeon expander. 

A steam dome, containing the throttle valve, is placed at 
the fore end of the boiler. This throttle valve is constructed 
after the American plan, and consists in principle of one 
laree conical valve fitted with a smaller one in the middle, 
ao that on opening first this latter, steam passes into the 
cylinders, thereby relieving the large valve of steam pres- 
sure to such an extent that it can then be easily opened. 
The dome, it will be noticed, carries also two Ramsbottom 
safety valves. Atthe rear end of the cylindrical boiler 
shell a small brass dome is rivetted on, from which the 
injectors, whistle, blower, and pressure gauge are supplied 
with steam. The blast pipe is fitted with an arrange- 
ment for varying the orifice, which can be done from the 
footplate. 

The boiler is fed by two injectors delivering the water at 
the rear end of the firebox, and here a plan introduced by 
Mr. Webb, of Crewe, has been adopted. From each non- 
return valve a pipe extends over the firebox some 
distance into the boiler, so as to prevent the feedwater from 
coming into direct contact with the firebox plates. The 
boiler, we should mention, is fastened to the framing at the 
emokebox end only, the rear end being left free to move on 
brass slippers. 

The plate-iron frames are well connected by transverse 
stays and angle iron stiffeners ; at the cylinder and footplate 
ends etrong hollow girders are introduced which serve as a 
solid attachment for cylinders, buffers, and draw-hooks, and 
also to prevent any tendency to “ working” of the frames. The 
axle-box guides are made of steel castings, and on the sides 
brackets project to carry the side tanke, coal bunkers, and 
footplates. Referring to the cross section, it will be seen 
that the side tanks are made with half-round tops and 
bottoms so as to facilitate supervision of the springs and of 
the internal mechanism, The coal bunkers are situated on 
each side of the firebox. It will be noticed, too, that 
the central buffer arrangement has been adopted; in this 
ease, however, the designer of this engine has departed 
from the usual combined buffer and coupling, the latter 
being fitted independently and below the centre line of the 
buffer. 

The makers have adopted the good plan of making all 
their cylinders perfectly symmetrical at both ends, and 
this plan, by which no distinction need be made between 
right and left-hand cylinders, has been followed in the 
metre gauge engine we are now describing. The cy- 
linders are cast of compact hard cast iron; the pistons 
are made of steel castings, and they are fitted with cast- 
iron rings, which are backed by a steel following ring. The 
slide valves are constructed on the Trick or Allan type with 
auxiliary steam passages, and they are also made of cast 
iron. Lubrication is effected by means of two of Schau- 
wecker’s )ubricators, screwed into the valve-chest covers, 

The valve motion is after the Walschaert, or, as the 
Germans call it, the Heusinger von Waldegg type, this ar- 
rangement being adhered to by the Swiss Locomotive Works 
in all cases wherethey have their own choice. Instead of 
the usual return crank, however, the swinging motion of the 
expansion links is effected by means of inside eccentrics 
keyed on the driving axle, as shown. The reversing gear 
consists of a screw, working in a vertical standard and com- 
municating with the valve gear by a bell crank and rod. 
This reversing gear has been desiyned in combination with 
the Ricour steam brake, which acts when the trains are de- 
scending the heavy inclines of 1 in 28}, as stated above. 
The whole of the working gear is made of cast steel. 

The wheels are of wrought iron manufactured after the 
Arbel process. The tyres are of cast steel, and, as will be 
observed, the middle tyres are made without flanges. The 
axles are also of cast steel with cust-steel cranks and crank 
pins forged in one. According to the Hall type the crank 
bosses are, as we have said, prolonged inwards, and thus 
form the bearings. To insure the necessary accuracy in 
the relative positions of the crank pins, these were all 
finished on the American quartering machine after the 
cranks had been forced, by hydraulic pressure, into their 
places. The axle-boxes are made of cast steel lined with 
gun-metal and Babbit’s metal; the lower half of the 
bearings is made as a hollow cast-iron box, which can easily 
be removed for inspection by unscrewing a single set screw, 

In order to get the engine to bear virtually on three 
points only, the springs over the leading and driving axles 
are connected by compensating beams of the usual de- 
scription, while the springs of the trailing axle are fitted 
with a transverse compensating arrangement, consisting of 
bell cranks and tension rods. 

In addition to the steam brake already mentioned, the en- 
gines are also provided with a powerful hand-brake acting 
upon the rear of the trailing wheels. The engines are further 
fitted with a capacious sand-box placed on the top of the 
boiler, as shown. As it is of importance that the sanding 
of the rails should take place with regularity, and also with- 
out using too much sand, the sand-box is furnished with 
double distributing pipes, leading to the fore and rear of the 
driving wheels. The sand is measured to these pipes by 
means of two right and left-handed Archimedean screws, 
which can be worked from the footplate. These screws are 
80 arranged that by turning them to the right the sand 
becomes distributed by the fore pipes, while by turning to 
— the sand will pass through the hind pipes on to the 
r 








The engines, it will be noticed, are also furnished with a 
large bell, after the American fashion, this bell being rang on 
approaching road crossings ; we are informed, however, that 
in the case of the Swiss engines the use of these bells bas 
been attended with rather questionable results, as the 
grazing cattle, attracted by their own sweet homely tunes, 
have been led to stray about the line. 

Although our engravings are fully figured with metrical 
dimensions, we now annex, to facilitate reference, a list of 
the leading proportions of these engines in English measures : 


Cylinders : 


— de ove 1 0.2 
Length of stroke eon one pe 1 5.7 
Distance apart from centre to centre... 6 08 
‘orking Gear: 
Diameter of pistoa rods 0 1.97 
Length of connecting rods... «o @ 18 
Throw of eccentrics ... ove 0 3.94 
Length of eecentrie rods we ae 2 2.18 
Angular advance of eccentrics 75 deg. 
Effective length of links owe abe 0 886 
Linear advance of slide valves ... ns 0 0.06 
Outside lap of slide valves _... « OO 0.69 
Inside ° ‘a yes ra 0 0.04 
Maximum travel of slide valves... sab 0 3.85 
mn steam admission 84 per cent. 
Wheels and Acles : 
Diameter of wheels ... oe oo. -s16 
Distance between leading and driving 
wheels... Ph ~ on 8 738 
Distance between drivi and trailin 
wheels ass —— bie = 8 5.8 
Total wheel base ooo 7 06 
Diameter of axlesall over... oo 0 4.72 
- driving axleat eceentricseats 0 6.12 
. bearings (formed on bosses of 
Lonsth wt bearings (formed 1 bosses of Foe. 
D on ° 
at) ove eee ee pee 0 561 
Distance apart from centre to centre of 
bearings ... ove ove wo 4 3.76 
Frames : 
Transverse distance betwee frames... 4 3.18 
Thickness of frames ... eee eve 0 06 
Total length over buffer beams «sw 20 0.16 
Height ot central buffer aboverails ... 2 3.56 
* coupling above rails ove 1 73 
Total width of engine over footplate ... 8 10.6 
Boiler : 
Diameter of barrel inside largest plate ... 3 3.77 
Length of firebox casing ove wo 413 
Widt - » at bottom as 2 10.66 
Number of tubes one ope 124 
Diameter ,, outside ‘0 een 0 1.77 
io » inside “i . 0 161 
Length between tube plates... ine 9 42 
Height of centre line of boiler above rails 4 1 
pet top of chimney above rails ... 10 8.3 
Total length of boiler (including smokebox) 15 6 
Heating Surface : . ft. 
— “ “22.6 
Tubes (external) ... aa «. 543.6 
Total heating surface in contact with water 596.2 
Firegrate area we eos oe 8.06 
Water capacity of boiler. with water 6 in. 
above crown ons eee -- 1.1 tons 
Ib. per sq. in 
Pressure of steam in boiler... 147 
Weights: tons. 
Weight of water in tanks ove ove 2 
mn coalsin bunkers... ose 0.76 
a water in boiler oth ove 11 
o coals on grate pooh 0.15 
” engine empty oes wee 16 
+» in working order o 20 


Referring to the proportions of the cylinders and wheels 
as given, it will be seen that the tractive power of the 


more = 72.19 Ib. for each pound of 
5. 

effective pressure per square inch on the pistons. Assuming 
that at the’slow working speeds of these engines, a pressure of 
eight atmospheres, or, say, 120 Ib. per square inch, can 
maintained, then the engine would exert a pull of 8663 Ib. 
With the tanks half full, this pull will amount to about 
one-fifth of the adhesive weight of the engine. Altogether we 
consider these engines well proportioned for the particular 
traffic they have to serve, while we have been informed, 
on good authority, that the workmanship leaves nothing to 
be desired, 
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engine is thus 





Guaseow, Wednesday. 
G Iron Market.—A marked degree of stag- 
nation was t in the pig-iron market, last Thursday, 


and there was little hope of an immediate reeovery in busi- 
nese. Some ions took place at 58s. 9d. to 69s. cash, 
with very eautious buyers during the forenoon. There was 
an advance in the afternoon to 59». 3d. one month fixed, 
closing sellers at that rate, and at 59s. 3d. cash, with buyers 
at 3d. a The little improvement shown in the price of 
warrants wag in a great measure due to “ bears” i 
their sales. i brought about no animation, and a 
business was done at 59s. 34.. buyers, sellers 50s. 6d. Busi- 
ness was done in the afternoon at an advance of 3d. per ton. 
There was no change in makers’ prices. On Monday fore- 


noon one lot of 1000 tons was done at 59s. 3d. three weeks 


noon, and prices ranged from: 60s. 3d. down to 58s. 6d. cash, 
Again there was no change in makers’ prices. The quotations 
yesterday morning were down as low as 58s. 6d. to 58s, cash 
and one month fixed, the market closing rather sellers 5&3, 
cash, buyers the same price one month fixed ; and in the 
afternoon business was done at 58s. cash and 57s. 94. four. 
teen days fixed, closing buyers at the latter price, sellers at 
58s. There was rather a firmer market to-day, with business 
at 57s. 9d. to 57s. 10}d. cash, closing in the forenoon at 68s, 
sellers, and at about 57s. 10}d. sellers. No business was re. 
ported in the afternoon, and at the close buyers were offer- 
ing 57s. 9d. cash, sellers asking 57s. 10}d. The following 
are the official quotations for ’ iron : 


No.1. No. 8, 
G.m.b., at Glasgow 6 0 rar 
-m.D., @ eee oon 0 586 
Gartsherrie » oe oe ore 656 610 
Coltness ” eee oe eee 67 0 630 
Summerlee ,, « eee ase m4 : 62 0 
Lendiesn ee aa hs a 62 0 
Carn (eee ove -" 610 610 
Monkland = ,, ws oy ins 600 590 
Clyde ie a peal PE 600 590 
Govan, at Broomielaw .... ooo 600 690 
Calder, at Port Dundas ... an 650 630 
, at Ardrossan ove 680 610 
Eglinton * «wo 610 590 
D “oe : 61 0 590 
Carron, at Grangemou' selected 00 — 
Shotts, at Leith ... eee _ 660 630 
weav Bo'ness one ooo 620 690 
The above all deliverable alongside). 
Beriron os 81. 10s. to 9. 10s. 


Nail rods on eee eee ooo. oe Oe 
Last weck’s shipments amounted to 8708 tons as against 
5360 tons in the corresponding week of last yoar. 

Dundee Harbour Board.—At the ordinary monthly meet- 
ing of the Dundee Harbour Board held on Monday, Mr. 
Cunningham, the harbour engineer, reported that 300 lineal 
feet of rubble floor of the new ving dock had been 
laid, leaving still 200 ft. to be executed. The four sluices at 
the wells been completed by the contractors, Messrs. 
Umpherston and Co., Leith; and the pumping machinery 
for the new graving dock, including the boilers, had been 
delivered by Messrs. Gwynne and Co., the contractors. At 


the same meeting it was also re that an application 
for the services of Mr. a to carry out certain 
proposed works on St. Andrew’s Harbour had been declined. 


Clyde Shipbuilding.—This branch of trade has been kept 
moderately well employed during the past month. The 
vessels Taunched and building, however, are mostly of the 
smaller description of coasting vessels. Only one large ocean- 
going steamer a in the list of this month’s launches, 
while nine of the vessels are under 200 tons measurement. 
There is a noticeable decrease in the building of large sailing 
vessels, the six ships launched during the month having an 
aggregate under 6000 tons. The number of vessels launched 
during May is larger than in any month for the last four 

ears, and the aggregate tonnage of these exceeds that of 

ay, 1874, by 1300 tons, but is under that of May, 1873, 
and May, 1872, by 3000 tons and 5000 tons respectiveiy. There 
also appears a large increase in the total number of vessels 
built during the five months, but the aggregate tonnage of 
these is below that of the same periods in 1874 and 1873. A 
few contracts were closed during the t month, and the 
vessels on the stocks on the 3lst of May numbered 113. Of 
these, 26 will likely be launched before next month, 42 are 
plated, and 35 in ribs ; and there are 10 keels down. There 


in. | are building in the Glasgow and Whiteinch district, 54; 


Rentrew and Dumbarton district, 21 ; and Port Glasgow and 
Greenock district, 38 vessels. The following are the num- 
bers and tonnage of the vessels launched during the month 
and five months ending 31st of May for the last tour years: 


Month. Five Months. 

Vessels. tons. Vessels. tons. 

1876... 29 18,400 113 91,300 
1874... ove 17 17,100 73 92,800 
1873... os 13 21,000 71 = 114,000 
1872... so 28 238,900 84 87,500 


Activity of Coal om the East Coast.—During the past 
month there were very heavy shipmen's of coal made from 
the port of Burntisland, chiefly for the foreign ports. The 
number of vessels outward bound was eighty-two, with a re- 
gistered tonnage of 10,476 tons, whilst the amount of coal 


be | exported amounted to 17,270 tons. The herbour is still 


crowded with ships waiting for cargoes, and several are 
lying in the roadstead unable to find admission. The ship- 
ment of coal at the Granton mineral wharf last week was 





exceedingly brisk, the total quantity despatched by the 
bipp ting to nearly 7000 tons. The principal 
cargoes went to the Baltic and it is understood that 


the quantity of coal yet to be sent to Cronstadt especially is 
very considerable. A similar degree of activity prevails at 
the port of Leith. There has lately been a good deal of coal 
shipped at most of the other Fife ports besides Burntisland. 
During the past month 8495 tons were stipped at Wemyss 
Harbour alone, which is the greatest shipment that has ever 
been made at that little port in a single month, and me | 
soon the shipping facilities will be considerably improv 

At Burntisland there are now such facilities for loading 
vessels that about 1000 tons of coal may now be shipped daily. 
Importation of Sleepers from the Baltic.—A large quantity 
of railway sleepers is now in course of being imported froci 
the Baltic to the Firth of Forth ports both in steamers aod 
sailing vessels. One of the as cannes, consisting of 5311 
blocks and 562 half-blocks, con’ for this season, arrived 
at Granton yesterday in the steamship Enniskillen. The 
master of this vessel that when leaving Riga a few 
days ago, nearly 100 ships of various rigs and nationalities 





fixed, also 59s. six weeks, closing sellers nominally at 59s. 3d., 
buyers very shy at 59s. The market was fist in the after- 





loadin proportion of them 
Daving ordoss for the Firth of Forth.” 
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NOTICE OF MEETING. 

THE ME&TBOROLOGICAL SocrkTy.—At the ordinary meeting of 
the Society, to be held by kind permission of the Council of the 
Institation of Civil Engineers, at 25, Great George-street, West- 
minster, on Wednesday, the 16th inst., at 7 Pp.«., the following 
papers will be read: “Ona White Rain or Fog Bow,” by G. J. 
Symons, F.M.S. “On a proposed Form of Thermograph,” by 
Wildman Whitehouse, F.R.A.S., F.M.S. “On the Rainfal) at 
Athens,’ by Prof. M. V. Raulin (Translated from the “Comptes 
Rendus,” by R. Strachen, F.M.S.) “ On the Barometric Fluctua- 
tions in Squalls and Thunderstorms,” by the Hon. Ralph Aber- 
cromby, F.M.8. “Note on Solar Radiation in its relation to Cloud 
and Vapour,” by J. Park Harrison, M.A., F.MLS. 
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a Tank Locomotive for the Swiss Society for Narrow 
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THE PATENT BILL. 

We printed last week the text of the various 
petitions which have been presented to the House 
of Commons in opposition to the Patent Bill, and 
we now to analyse the opposition, follow- 


ing, as as possible, the arrangement of the| 





clauses of the Bill, Our remarks are not confined 
to petitions actually before Parliament, but in- 
clude in addition the amendmerts suggested by the 
Patent Law Committee, 1875, the London Patent 
Agents, the Artisans’ and Inventors’ Committee, 
and the London Association of Foremen Engineers. 
The Patent Law Committee, we may remark, is 
poe over by Mr. C. W. Siemens, and is by 


ar the most powerful and influential of the or-|i 


ganisations which have been established for the 
purpose of opposing the Bill. The London Patent 
Agents have formed themselves into two 


bodies, and we have distinguished them as “ No. 1” |i 


and ‘‘ No, 2.” In case we should have omitted any 
suggestions or memorials we trust that the - 
tive authors will not feel ieved, but we 

that the opposition to the Ii is so powerful that 
it can hardly be strengthened. 

There are at the present moment sixteen peti- 
tions before Parliament praying that ‘“ the Bill do 
not pass into law.” They do not ask for any com- 
promise, and they suggest no alterations, Placed 
in the order of date of presentation they are as fol- 
lows:—Sheffield Associated Engineers, Sheffield 
Trades Council, United Shipping of Liver- 
pool, Bury Trades Council, Riloso hical Society of 

lasgow, Walsall and District Council, Old- 
ham Amalgamated Trades Council, Dundee United 
Trades Council, James Napier and other Inventors, 
Glasgow United Trades Council, Inventors in 
Dundee, Manchester and Salford Trades Council, 
Wigan Trades Council, the Hull Trades yim 
Inventors in Aberdare, and the Liverpool Uni 
Trades Council. The total number of signatures 
attached to these petitionsis 236. Petitions 
for alterations in the Bill have been presented to the 
number of six, with 21 signatures, from the Bir- 
mingham Chamber of Commerce, Leeds Chamber of 
Commerce, conunes a a gv Society, Society of 
Arts, Malleable Ironworkers’ Association, and the 
Liverpool Chamber of Commerce. We have to beg 
pardon for a few omissions and errors in the sum- 
mary which we printed last week, and most pro- 
foundly do we apologise to Scotland in general and 
to Glasgow in particular, We say this because we 
have received an angry letter from a Mr. Brown, 
hinting that the omissions above alluded to were part 
of a deep and dark design to ignore the opposition 
inaugurated by theinventorsin Glasgow. If, on the 
other hand, the omission was unintentional, then the 
writer ‘“‘must be an exceedingly careless man,” and 
quite unworthy to be ‘a contributor to any re- 
spectable journal,” 

We do not in the following remarks icularise 
those petitions which pray for the entire rejection 
of the measure, as opposition to the whole neces- 
sarily implies opposition to the parts. We simply 
ask our readers to bear in mind that there are in 
every case sixteen groups of objectors to be added 
to those specified. Mr. Dillwyn has given notice 
to move that the Bill be read a second time on that 
day three months, 

The unpaid Commissioners, one of the most 
absurd features of the Bill, in our judgment, is op- 

osed by the Patent Law Committee, the Liverpool 

olytechnic Society, Society of Arts, Liverpool 
Chamber of Commerce, and by the London Patent 
Agents (No. 2). 

‘The objections to the proposed abandonment of the 
system of provisional protection which was deliber- 
ately adopted (in connexion with an alternative 
system) by the House of Lords’ Committee in 1851, 


#8 | are admirably put in the “ statement” issued by the 


Patent Law Committee, Their lead is followed by 
the London Patent Agents (No. 2), the Liverpool 
Polytevhnic Society, the Artisans and Inventors’ 
Committee, and the Ironworkers’ Association. Mr. 
W. E, Forster has also a —e of me pear or 
the r in opposition to the proposed abolition o 
the aah We specifica tion. aie 

Almost every petition and memorial proposes to 
limit the powers of examiners to an examination as 
to novelty only, and we m9; say that the objections 
to the examination as to wanv of utility and alleged 
frivolousness, are very nearly universal. Mr. Samuel- 
son has given notice of an amendment to be moved in 
committee to the same effect, The Patent Law Com- 
mittee, the London Patent Agents (No. 2), and the 


pos 387 Polytechnic Society, are in favour of an 
ficn of She comeeate Se See mncaneat: on as 
taccords 


to form, and as to whether i the title and 
with the provisional i "; but these bodies 


are atthe same time apparently not averse to exa-| i 
mination as to novelty. None of the memorialists | f 


have defined the exact sort of examination they are 
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Patent. Laws © — the Liverpool Poly- 


think that this has been overlooked in framing the 
Bill, but the language of the clause underwent con- 
siderable modification during the passing of the 
measure Seeman 8 a of Lords, and 4 is 
hardly possible that suc very important change 
in the present practice pect have been made unin- 
tentionally. 

The Patent Law Committee point out very clearly 
that one result of the [powers given to revoke a 
patent if it has not been worked within two years 
after the t will be ‘to enco manufacturers 
to make patent void by declining to work it 
for the pn pe order to get it free of royalty at 
the end of that period.” The London Patent 
Agents (No. 2), the Ironworkers’ Association, and 
the Artisans and Inventors’ Committee psa the 
revocation of a patent on the ground of non-user, 
and the two first-named bodies are of opinion that a 
patent should continue in force during the full term 
of the grant, i ve of any foreign patent. 
This, we may remark, is not a new feature in the 
Lord Chancellor's Bill, as it forms one of the enact- 
ments now in force. 

ee Rare clause does not appear 

to have met with very decided opposition. e 
Society of Arts and the Liv 1 0 me 
Society approve of it in principle, but are of opinion 
that the procedure “is unnecessarily com ted 
and expensive and requires to be simplified.” The 
Patent Law Committee, the Liverpool Polytechnic 
Society, the Ironworkers’ Association, and the 
London Patent Agents (No. 2), think that com- 
pulsory licenses should be restricted to those cases 
in which the patented improvements are icable 
to existing man or processes. e must 
say that this a: to concede the whole principle 
of the matter, for nearly all inventions are more or 
less connected with what has gone before, and 
therefore answer to the a given above. 
The Birmingham Chamber of allows the 
principle of com licenses so far only as it 
affects patents granted to foreigners, and they pro- 
poe that if the does not work his patent 
ere, he shall compelled to grant licenses to 


an a ee The Artisans 

root mg nui that the 

to t com: “ very ous.” 
Tic oppaniiian 40 the cnren-yons' denies inaimest 
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term should be seventeen years, whilst the Iron- 
workers’ Association and the London Patent Agents 
(No, 2) think that it should in every case be 
twenty-one years. The Artisans and Inventors’ 
Committee propose, “to meet the case of minor 
inventions, such as some of those now registered 
under the Utility Designs Act, to allow short 
patents of seven years to be taken, with the chance 
of renewal if the proper authority allows the same.” 
The question of prolongation is also considered 
under the head of “ Fees” in the present article. 

As the clause binding the Crown now stands 
a Government department will have the power 
to license a contractor or any one else against the 
will of the patentee. To obviate this the Patent 
Law Committee propose to omit the words “ con- 
tractors or others,” and to restrict the compulsory 
use of the invention to the officers or commissioners 
administering any department of the service of the 
Crown or their agents. ‘This, in our judgment, does 
not amount to much, as it would be quite easy to 
prove that the word ‘‘agents” includes any person 
whom the Crown may choose toemploy. They pro- 
pose further that the royalty should be settled by 
arbitration instead of by the Treasury. ‘The Iron- 
workers’ Association and the London Patent Agents 
(No. 2) suggest that the amount should be paid by 
a ‘* public authority,” the constitution of which is 
not specified. Mr. Samuelson has given notice of 
an amendment to the effect that the amount of the 
inventor's remuneration shall be decided by the 
Lord Chancellor. 

The present scale of fees is, we believe, far higher 
than that in force in any other country, and itis not 
surprising that the London Patent Agents (No. 2), 
the Ironworkers’ Association, the Birmingham 
Chamber of Commerce, and the Artisans and In- 
ventors’ Committee, propose that the fees shall be 
ery | reduced, ‘The two first-named bedies 
suggest that the entire cost of obtaining a patent 
shall in no case exceed 10/. On the other hand 
the Patent Law Committee name 150/. as the 
amount by which the present scale should be in- 
creased in case the inventor wishes for a prolonga- 
tion of his patent beyond fourteen years. The 
Liverpool Polytechnic Society and the Society of 
Arts are also distinctly in favour of a “ high fee” at 
the end of the fourteenth year. We may here re- 
mark that the London Patent Agents (No. 1) 
suggest that the Lord Chaucellor be empowered to 
grant an extension of the period during which the 
"nee sme stamp duty may be paid when payment 
1as been omitted by accident or inadvertence. They 
urge in support of their recommendation thatseveral 
private Acts of Parliament have been-passed enabling 
patentees to pay these duties after the  - of their 
— by reason of non-payment. The Patent 

aw Committee and the London Patent Agents 
(No. 2) also make a somewhat similar suggestion. 

The opposition to the Bill is not confined to the 
points touched upon in the foregoing remarks, but 
we have only attempted to indicate the nature and 
extent of the opposition to the salient features of 
the measure, without entering into minute details. 











THE CONTINUOUS BRAKE TRIALS. 
‘Tue trials of continuous brakes carried out under 
the auspices of the Railway Companies Association, 
and under the direction of the Royal Commission 
on Railway Accidents, to which we referred in our 
last number but one, were commenced on Wednes- 
day last, and are still in progress. They are, as we 
have announced, being catried out on a piece of line 
between Newark and Thurgaton, set apart for the 
purpose by the Midland Railway Company, and 
they are being made under the immediate direction 
of Mr. Edward Woods, acting for the Railway 
Accidents Commission, and Colonel Inglis, R.E., 
who is present on behalf of the Board of Trade. 
The competing brakes are as follows :—Clark and 
Webb’s brake, sent by the London and North- 
Western Company; Smith’s vacuum brake, sent by 
the Great Northern Company; Fay’s brake, sent 
by the Lancashire and Yorkshire Company; the 
Westinghouse vacuum brake, sent by the London, 
Brighton, and South Coast rea cet Steel and 
Mcelnnis’s air brake, sent by the Caledonian Com- 
y; and Clark’s hydraulic brake, Barker's hy- 
raulic brake, and last, but by no means least, the 
Westinghouse automatic brake, sent by the Mid- 
land Com Each of the brakes just named— 


except Clark’s hydraulic brake, which is fitted to a 
part of its train only—is applied to a complete train 
consisting of two vans and thirteen carriages. Be- 








sides these complete trains, there have also been 
sent for trial a North-Eastern engine fitted with 
Smith's vacuum brake applied to engine and 
tender, and a Midland engine fitted with Kitson’s 
steam brake, 

We shall in due course describe these various 
arrangements and record the results obtained ; but 
in the present stage of the proceedings, the facts 
could only be given in such an incomplete state as 
to possess but Tittle interest, and we therefore pro- 
pose to postpone publishing any particulars of the 
steps made until we are able to lay the results 
Selene our readers in a one rer form. We may, 
however, state that on Wednesday the trials were 
commenced by a series of runs made to determine 
the distances and times in which the several trains 
could be stopped by the tender and van brakes 
worked by hand, while a commencement was also 
made with a series of trials in which, according to 
the programme, the tender brake, van brake, and 
continuous brake, were to be applied by the guards 
on receiving a signal by fisg or cord, This series 
was continued yesterday (Thursday) morning. In 
conclusion we may mention that a detachment of 
Royal Engineers has been sent down to assist 
milion the observations, and that the arrangements 
for ascertaining speed, &e., are very complete and 
calculated to afford trustworthy and valuable 
results. 








SEWAGE WORKS AT BILSTON. 


Tue variety of phases which the sewage question 
presents makes it extremely difficult to suggest any 
general remedy for existing evils. The water car- 
riage system, in the form of the water-closet, has 
been largely adopted in all our chief towns. But, 
taking the whole of Great Britain, the old privy or 
midden system still exists in many places, not only 
that the prejudices of the inhabitants favour its 
existence, but because, in a very large number of 
places, it is absolutely impossibe to get a sufficient 
supply of water for domestic purposes, still less for 
the use of the water-closet. It hence becomes 
necessary to meet such cases, and for this purpose 
the dry-earth plan of Moule, the absorbent pan of 
Goux, and many others have been suggested. In 
some cases the corporation or other local authority 
has adopted the method of mixing the town ashes 
with the feeces and urine, as collected by carts from 
house to house, an instance of which we have 
already drawn attention to in our remarks on the 
Rochdale system. 

Last week we had an opportunity of inspecting 
works at Bilston, in Staffordshire, where the Town 
Manure Company, of which Lord Colchester is the 
chairman, are carrying on operations, ‘The com- 
pany was first formed to carry out Manning’s patent 
method of treating sewage, and commenced work at 
West Bromwich, From a variety of causes they 
failed to be successful in that town. In fact, in 
purchasing the patent, they gota ‘‘ white elephant,” 
and thus afforded another illustration of a portion 
of our remarks on ‘ Companies, Patentees, and 
Patents,” at page 471 ante. They as a matter of 
course commenced operations at Bilston with a 
millstone hanging on their necks. We are glad to 
find, however, that despite past difficulties they did 
not succumb to them. At the present time they 
have much to contend with at Bilston, but from 
the remarks of the deputy-chairman of the company 
and the chairman of the Towns Commissioners, given 
at a dinner following the visit to the works, it was 
satisfactory to notice such an amount of sympathy 
between the authorities and the company, that 
showed the latter would have hearty support so long 
as they evinced an earnest desire to carry out the 
terms of the contract. Mr. Wightman, the manager 
of the Bilston works, possesses the art of conciliat- 
ing opposing interests, and of carrying out the 
intentions of the company which he represents. 

The population of Bilston is estimated at 25,000 
persons. It isin the centre of a district in which 
coal and iron mining is largely carried on. Just 
one century ago it only one blast fur- 
nace. Now it is a nucleus of the iron manufac- 
ture, from the production of pig to that of plates, 
&c. The mineral resources of the district embrace 
all the essentials of the iron trade. In respect to 
its system of sewerage we shall probably avail our- 
selves, at some future time, of the offer of the 
borough surveyor in drawing attention to its general 
character 


The privy or midden refuse is brought to the 


works in tubs just as collected, It is evidently 








very rich in ni and carbonaceous matter, 
mew: a ee mon which we have alread 

pointed out in our “ Notes on .” in 
preceding volumes, that the success of any process 


of treating sewage for the p of gettin 
a valuable manure will gely on the 
habits of the le, and Bi affords a decided 


instance of the kind. Briefly, we may observe 
that a beer-drinking population affords the richest 
sewage, and the large amount of a peculiar 
(diabetic) kind of sugar and nitrogenous matter, 
evidenced by the smell during drying, proved that 
the excreta of that place are remarkably rich, and 
highly fitted to produce a good manure. We draw 
especial attention to this for a double reason ; first, 
because the company are placed in highly favour- 
able circumstances to produce a manure, as 
will be seen by the analysis given below, and, 
secondly, lest they should «ll into the same error 
which the Native Guano Company suffered from, 
in making their Leamington manure, which was 
very ; & standard on which to form a general 
estimate of results to be obtained at other places. 
The chances of error, however, in such respects are 
comparatively small in regard to the company work- 
ing Bilston, because they treat the excreta direct from 
the privy, and, therefore, undiluted by the water- 
closet system. 

When the excreta arrive at the works, which are 
in the suburbs of Bilston, they are a by means 
of a crane arrangement into one of Milburn’s drying 
machines, which, as already stated in our issue of 
May 28, are at use in the Coventry works for drying 
the manure there produced. We believe that shortly 
it is proposed to make the “ feed” of these machines 
continuous, instead of the present intermittent plan, 
and if so, Messrs Milburn will acquire still further 
reputation for their mechanical treatment of sewage, 
which has been so well carried out by their engineer, 
Mr. Henry Jackson. 

At Coventry, owing to the adoption of Dr. 
Anderson's precipitation process, as fully described 
in the article above alluded to, a continuous filter is 
used previously to the sewage sludge entering the 
drying machine, At Bilston this is unnecessary, 
because only the faeces and urine have to be dried. 
The following is a description of the drying appa- 
ratus, of which two have been erected at Bilston 
and three at Coventry by Messrs. Milburn. 

The machine in the first place consists of a bed 
or floor formed of iron plates, which are heated by 
a fire situated beneath the wet orfeedingend. The 
fire is covered by a fire-brick arch, which terminates 
in a double bridge, in which are suitable openings 
to allow the flame to pass through. Thence the flame 
passes under the drying floor. The bridges assist 
in consuming the smoke, and also distribute the hot 
air evenly under the drying floor. By covering the 
fire with the brick arch, any excess of heat playing 
upon the floor is prevented, and consequent age 
to the manure is avoided. Over the bed a movable 
iron frame is placed, extending to nearly the whole 
length of the floor. To this frame is attached a 
series of transverse bars, the edges of which rest 
evenly on the floor and act as scrapers. Between 
the scrapers, and fixed to the same movable frame, 
is another series of transverse narrow bars, which 
serve as pulverisers, They are fixed above the bed 
or floor, but do not touch it, as at the wet end 
they do not approach nearer to the plates than with 
an interval of |in. Each successive pulveriser comes 
down closer, until the last one, at the delivery or 
dry end, almost touches the plates. As the manure 
or sludge passes over the floor the pulverisers turn 
it over and break it up, and as the manure dries, it 
is reduced to powder if desired. 

The top of the drying machine is fitted with 
vertical slits, in which crank-pins work, the cranks 
being attached to gearing at each side of the 
machine, and all are arranged to work together in 
revolution. The vertical slits are equal to the full 
length of the stroke of the cranks, so that at each 
stroke the frame moves slowly to and fro, the trans- 
verse bars scrape the whole of the bed, keep the 
manure in constant motion, and so prevent its 
caking on the floor-plates, On the top of each slit 
is a movable block, adjustable by a screw, serving 
to shorten the slit, and dependent on the contrac- 
tion of these slits is the lift given to the frame at its 
backward movement when the scrapers and pul- 
verisers pass over a ion of the manure, 

At the return 


of the scrapers or plates until it is eventually de- 
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livered from the maehine in either a dried or pul- 
verised state, As we have already stated in a pre- 
ceding article on the sewage works at Coventry, 
(see ante p. 450), a separate mill is there employed 
for reducing the manure into powder. 

Movable cover plates are fitted on the top of the 
drying frame, at about 12 in. above the drying 
floor, so as to enclose the manure during the drying 
process, and also at the same time to form a kind of 
return flue. The hot air from the fire, after passing 
under the floor returns over it under the cover plates, 
and, with the vapour arising from the drying process, 
is carried away by a chimney situated at the feed 
end of the machine. When a number of machines 
are employed simultaneously the vapour can be 
carried away by one chimney, situated at any con- 
venient place. It is proposed also, where avail- 
able, that waste heat from any furnace or of a 
steam boiler may be used in place of a se te fire. 

On the occasion of our visit only one of Milburn’s 
drying machines was at work, The effect was re- 
markably successful. The excreta as put on 
appea: to contain a very large proportion of 
moisture, due chiefly to the urine, but also, as we 
subsequently understood, to an accidental admix- 
ture with water arising from house-slops and other 
liquids. A vertical boiler and engine of nominal 
10-horse power drive the two machines, which, with 
the exception of feeding with the excreta, are entirely 
automatic in their action, delivering the dried 
material at the rate of between three and four tons 
per day. This product is further dried ona kiln 
floor, before being ready as a manure for the farmers. 
Much of the success of the whole scheme depends 
on this drying process, which is conducted with no 
offensive smell, and requires very little attention.. 
Mr. Jackson informs us that there are some minor 
details in which he proposes improvements, but they 
are not essential, and merely tend to render the 
drying process still further automatic in its 
character. 

It appears that the manure produced, fetches from 
7/. 10s. to 8/. per ton, and is readily bought by 
farmers in the neighbourhood. Mr, Wightman, the 
manager of the works, favoured us with the follow- 
ing analysis of it as sold to purchasers, and guaran- 
teed to contain : 





Moisture tod ote ose 16.26 
Organic matter* ons eve 60.64 
Phosphate of lime sve ove 8.57 
Alkaline salts... on one 2.53 
Alumina, oxide of iron, &. eee 12.10 

100.00 


Messrs. Milburn may be congratulated in being the 
first to attain a successful result in drying sewage 
mud, This presents difficulties of a mechanical 
and chemical character that are possessed by no 


* Containing of nitrogen 5.76=nearly 7 per cent. of 
ammonia. 








other substance, The precipitate readily dries on 
its external surfaces by any ordinary method. But 
if a mass an inch thick be dried, the inner portion 
tenaciously holds its moisture. Consequently, in 
most methods, it is necessary to employ manual 
labour to turn over the manure so as to ex 
fresh surfaces to the drying floor. This is entirely 
obviated in Milburn’s machine, and the greatest 
difficulty that has yet existed in treating the result 
of —— in sewage, or the excreta of the 
midden, has thus now m got over. Another 
feature of the arrangement is that it does not 
burn the manure, consequently there is no loss of 
undecomposed nitrogenous matter, such as hair, 
bones, gelatine, albumenoid substances, &c. The 
authorities of Bilston are fortunate in getting over 
their sewage difficulties in the manner we have de- 
scribed, as irrigation and filtration would have 
been all but impossible in the locality, and any of 
the precipitation methods would have had little 
chance of success. 





RAILWAY SLEEPING CARRIAGES. 
Wui.k the Pullman Palace Car Company have been 
successfully engaged in introducing upon the Mid- 
land Railway sleeping and saloon of their 
special type so universally and favourably known in 
the United States, Colonel Mann has been occupied 
with an even greater measure of success in placing 
upon various leading railways on the Continent, 
carriages having the same poo as those of the 
Pullman Company, namely, an increase in the 
comfort and luxury of travellers, but containing 
many important modifications in arrangement, con- 
trived with a view to meet the conditions 
and customs of E railway travelling. The 
a and most striking difference between the 
mig the a = Ny while the latter 
are open from end to end, being thus opposed to 
English and Continental ideas of saiien, the 
former are divided into compartments accom- 
modating two or four This is a real 
advantage that has been so well i that 
since — wag oe —— a Pp. fifty-one cars 
upon twelve in ndent railwa on the 
ontinent, and they are now pee cr all the 
principal —— a European travel. Thus with one 
change at Vienna the passenger may journey 
trees Paste to, Bashirah; ood. totes Ooieed to the 
Russian frontier; from Berlin the cars leave daily 
by five different lines, extensions of the routes 
now open are rapidly being made, and already some 























3000 passengers weekly avail themselves of the 
accommodation offered, 

In this country nothing has yet been done to 

the Mann boudoir cars upon our lines of rail- 

way, although in a short time we believe a special 
saloon car is to be added to the Continental service 
on the London, Chatham, and Dover Railway. This 
company, moreover, some two years ago commenced 
building a Mann sleeping car, which, however, has 
only recently been completed, and has been running 
on several trial trips upon the Great Northern Rail- 
way. Owing to the delay attending its completion 
this car is somewhat obsolete in pattern as re 
its internal arrangements, when compared with the 
later vehicles placed on the Continental lines, It 
possesses, nevertheless, many eg worthy of 
notice, and is, so far as comfort is concerned, 
practically perfect. The car is 30 ft. in length, 9 ft. 
wide outside, and § ft. 44 in. inside, § ft, high in the 
centre, and weighs in running order, including a ton 
of water, about 14 tons, It should be mentioned 
that this weight has been very much reduced in the 
more recent types, which, giving the same accommo. 
dation, weigh only between 104 and 11 tons. The 
car under consideration rests upon six wheels, and 
is carried upon an underframe, sixteen cylindrical 
rubber springs being inte between the body 
and the frame, and carried by brackets bolted 
to the sides of the latter. The carrying springs are 
attached to the frame by links so as to give a con- 
siderable amount of play, and in addition the axle 
boxes have a ag Beye om f between the horn plates 
of two inches. e effect of this combination is to 
make the carriage run with remarkable steadiness, 
even at excessive a great advantage, it need 
hardly be stated, in a sleeping carriage. ‘The vehicle 
accommodates twelve passengers, the compartments 
being four in number, of which two contain four 
seats and beds, and two are suited only for two 
passengers each. The larger com ts are 
placed at each end of the carriage, the two smaller 
ones in the centre, where a cross passage 2 ft, 4 in, 
wide, communicates with a gallery of the same 
width, extending the whole length, half on one side 
and half on the other of the vehicle. At the 
extreme ends are respectively a water-closet and 
dressing-room for gentlemen, and in the middle are 
the ladies’ lavatory and steward’: room, In the 
com ts there is one long seat across the 
of compartment, and two smaller ones opposite 
each other, and placed longitudinally, The upper beds 
throughout are enclosed behind i 4 
which can be drawn down to form the support of the 
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bed, and are carried by steel wire ropes. Venti- 
lation is provided for by louvres in the roof of the 
car, while the door of each compartment has two 
panels filled in with louvres, through which the air 
passes from the outer passage. The windows are all 
double, the outer sash being fitted in summer with 
dust blinds, and with glass in the winter. The car 
is heated by hot water, which circulates through 

ipes laid beneath the floor; a perforated plate 

eing placed over the pipe to allow the air to rise 
up into the carriage. The heater is placed under 
the frame, and consists of a small firegrate 
surrounded by a coil of pipe, the whole being 
enclosed within a sheet-iron casing. A constant 
circulation is maintained throughout the pipes, and 
the temperature can be regulated as desired. There 
are two cisterns in the upper part of the carriage, of 
which one is kept heated, so that warm water is 
furnished to the lavatories at all times. 

We believe that the carriage we have described 
will shortly be placed in service upon one of our 
main lines, and we have no doubt that the arrange- 
ment so creditably worked out by Colonel Mann will 
meet with as much favour here as it does on the 
Continent. 


THE GORSEDDA JUNCTION AND 
PORTMADOC RAILWAY. 

THE narrow gauge system has just been extended 
by the opening of this railway for public traffic, 
subject to the inspection by the Board of Trade of 
the signals at the level crossing of the Cambrian Rail- 
way at Portmadoc. ‘The gauge of the line is 2 ft., or 
rather 1 ft. 11} in., the same as the famous Festi- 
niog Railway. ‘There are now three narrow gauge 
railways having their termini at Portmadoc—the 
Festiniog, the Croesor, and the new line now under 
notice, all of which join each other at the Port. 

The Gorsedda Junction and Portmadoe Railway 
has been constructed for a portion of its length on 
the route of an old tramway formerly worked by 
horses. After leaving Portmadoc, the line runs in 
a westerly direction for a distance of 14 miles be- 
yond Tremadoc, on the level, From that point 
it rises continuously in a distance under 6 miles 
to a summit level of 810 ft. above the sea, with 
gradients varying from 1 in 25, the ruling gradient, 
of which there are considerable lengths, to 1 in 152. 
After running on the summit level for a distance 
of 2 miles, it falls 1] in 70 for about a mile, and 
then is nearly horizontal to its terminus. The 
curves, of which there are several, are mostly of 
small radii, the sharpest being 2 chains. 

The total length of the railway, including the 
branch to the Gorsedda Slate Quarries, which it is 
proposed to construct hereafter, is thirteen miles. 

‘The country through which the line passes is very 
mountainous, and in some places rocky. ‘The most 
magnificent views of mountains and valleys, with 
occasional glimpses of the sea, extend along the 


blasting some of the numerous boulders which exist 
on the slope of the mountains along which the line 
runs, and the ballast was found on the route of the 
line. 

The permanent way consists of rails weighing 
20 Ib. per yard, and cast-iron chairs spiked to cross 
sleepers in the ordinary manner. Each joint chair 
weighs 7 lb., and each intermediate chair 5 Ib. 
The sleepers vary, but the average size may be 
taken at a little more than 5 in. in width and 4 ft. in 
length. : 

The principal reasons for adopting rails of such 
exceptional light weight were, that the company 
possessed an available quantity at that weight, and 
that the greatest portion of the traffic will come 
down the line by gravity. Engines, therefore, 
merely being required to haul empty wagons up the 
line in addition to the agricultural traffic can be 
constructed with sufficient power of a light weight. 

The engines, which we shall describe presently, 
were designed, with four coupled wheels, to weigh 
when empty about 3} tons, and 44 tons in working 
order, which weight, equally distributed, gives 13 
tons as the maximum on each wheel. The late Pro- 
fessor Rankine gives as the proper weight of rails 
in pounds to the yard=15x greatest load on a 
driving wheel in tons. For a load of 1} tons, as 
above, the rails should consequently weigh 14 x 15= 
16.875 lb. per yard, while the rails actually laid, as 
already stated, weigh 201b. per yard, being more 
than 18 per cent, heavier than the weight resulting 
from Professor Rankine’s formula, ; 

A portion of the permanent way was laid down 
in the first instance with the sleepers averaging 
2 ft. Gin. from centre to centre, arranged so that the 
joint sleepers were 2ft. and the intermediate 
2ft. Yin. for each 15 ft. length of rails. These 
number of sleepers, even at the minimum specified 
dimensions, give nearly double the bearing surface 
existing on the main lines in England, on which the 
sleepers average 3ft. from centre to centre, and 
many of the driving wheels are loaded 7 or § tons 
per wheel. 

Notwithstanding such excess of bearing surface 
and weight of rails in comparison with existing 
railways, it was found that as soon as the engine 
began to run over the line it was distorted in se- 
veral places. The cause being mainly due to the 
lateral action of the engine round the sharp curves, 
the effects of expansion from the heat of the sun | 
in summer, and the joints of the rails not being 
fished. 





To remedy this the line was laid with the sleepers 
] ft,6in, from centre to centre at the joints and | 
2 ft. for the intermediates. The rails are there-| 
fore now tied together at shorter intervals, and | 
the permanent way, when well laid and sleepers | 
properly packed, does not show signs of distor- 
tion, 

With respect to the engines to work over such 





grerage 16.4 Ib. per ton, the total resistance would 


80.6-+16.4=106 Ib. per ton 
2160 
J 
the engine, including its own weight, is capable of 
hauling up 1 in 25. 

The brake wagons when empty weigh about ]5 
ewt., and the other wagons about 13 ewt. each, 
therefore the engine should haul up about tweaty 
“—_ wagons under the conditions stated. 

We hope to give further particulars of this line, 
worked under such exceptional conditions, as our 
readers are well aware that narrow gauge locomo- 
tive railways, which can be carried out cheap!y, 
have been constantly and persistently advocated by 
us as the only available aud satisfactory means of 
developing mineral and other traffic in new districis, 
or where the traffic is limited in the first instance in 
order to secure a dividend to the shareholders. 
We, therefore, heartily welcome this addition to 
the system, and hope that it may be the forerunner 
to numerous other similar lines being built, which 
are required for the development of mineral pro- 
— and other traffic in various parts of the 

ingdom. 

‘The Gorsedda Junction and Portmadoe Railway 
has been carried out without co-operation or as- 
sistance from the landowners. The line has, how. 
ever, been made, including rolling stock, parlia- 
mentary, administrative, and other expenses at a 
cost not exceeding 2500/. per mile. 

The engineer of the railway is Mr. George Wilson, 
M. Inst, C.E., 22, Parliament-street, Westminster, 


therefore, = say, 20 tons the gross weight, 








BREECHLOADING ORDNANCE. 

Iy the article we published last week below the 
above heading, we printed the certificate of the Mas- 
chinenbau Gesellschaft, of Carlsriihe, wherein it was 
stated that in 1864 that company had received from 
Mr. L. W. Broadwell, instructions to make a wooden 
model of a breechloading field-gun, of which the 
principal features were the conical gas check ring. 
the cylindro-prismatic wedge, and the partially 
threaded screw locking-piece. At the time of 
writing that article, the drawing referred to in the 
deposition was not in our We now, 


eee 
| however, reproduce a copy of it upon the preceding 


page, and it will be found on examination that it is 
identical with the present system claimed by Herr 
Krupp, and who says none but himself have 
any moral or legal right to. We leave the matter 
here, in hopes that Herr Krupp or Mr. Longsdon 
may meet the points we raised in our last week's 
issue. 








THE LATE MR. WEBSTER, Q.C., F.RS. 
WE regret to announce the death of Mr. Webster, which 














an exceptional railway, on which there are long 
gradients of 1 in 25, a continuous pull for six miles 
up toa summit §10 ft. high, numerous curves of 


| occurred quite suddenly on Thursday evening, the 8rd inst. 
| The learned gentleman was in the Court of Chancery in 
| the afternoon of that day, being retained in the patent case, 


entire length of the railway—Moel Hebog, around 
the foot of which the line runs for a considerable 





distance, being in view for several miles, 

The main object of the railway is to develop 
the traffic to and from the Cwm Dwyfor Lead and 
Copper Mines, the Prince of Wales, the Gorsedda, 
and other slate quarries, also some extensive peat 
works adjacent to the line, besides a large agricultural 
district where the transport of heavy goods up such 
steep mountainous roads is very difficult and costly, 
the present expense of cartage to the terminus of the 
line being about 20s, per ton. The ground along 
the route of the line is mostly sidelong, in many 
places as steep as 2 to ], yet notwithstanding 
the physical difficulties in passing through such 
& mountainous country, the works are not so 
heavy as might be expected, in consequence of 
the careful manner in which the line is laid out. 
The heaviest portions consist mostly in crossings 
over the numerous mountain torrential streams and 
ravines, 

The formation width of the cuttings and embank- 
ments is § ft., and the slopes, excepting in rock 
cuttings, generally 1] to 1; but in many cases the 
stone out of the rock cutting has been used for the 
lower slopes, made } to 1, of the embankments 
across the ravines and mountain streams. In all cases 
where the ground was greatly sidelong it was care- 
fully stepped. 

The bridges and culverts are built with rubble 
stone laid — in mortar and partly dry, the 
face-work of the largest bridges and culverts being 
rubble work laid in mortar, while the backing and all 
the smaller culverts are of dry rubble; the stone 
for the whole of the masonry was obtained by 





two chains radii, rails weighing only 20 lb. per | 
yard, and gauge of 1ft. ll4in, the design had to | 
be a special one to meet the circumstances. 

The engine adopted, manufactured by Messrs, 
De Winton and Co. of Carnarvon, is of the vertical | 
boiler type mounted on four-coupled wheels, the | 
wheel base being 4ft., and each wheel 20 in. in dia. | 
meter, The cylinders are each 6 in. in diameter, with | 





Clarke v. Adie. He complained of slight indisposition, and 
shortly after arriving home, he got up to leave the room 
and fell dead in the arms of his servant. He was the 


eldest son of the Rev. Thomas Webster, vicar of Oakington, 


in the county of Cambridge, and was born on the 16th of 
October, 1810, so that at the time of his death he was in his 
sixty-fifth year. He was educated at the Charterhouse, 
whence he proceeded to Trinity College, Cambridge, 
where he graduated as fourteenth wrangler in the year 
832. 


a stroke of 12in. The boiler is 2 ft. 9 in, in diameter, iy 32 


and 5 ft. 6 in. high, with a heating surface of about 
100 square feet. ‘The tanks will hold 180 gallons, 
and the coal box 3} ewt. The working pressure in 
the boiler is generally abort 130 lb. per square inch, 
but can be as high as 160 lb. if required. The weight 
of the engine in full working order being 44 tons, 
the adhesive power at 500 lb. per ton in ordinary 
weather would be 
500 x 44=2250 Ib., say, 1 ton. 

The tractive power of the engine assuming a 

pressure of 100 Ib, per square inch in the cylinders 


with a boiler pressure of 1301b. would be ox. 
21.6 for each pound of effective pressure per square 


inch in cylinders, and 
100 x 21.6=2160 Ib. tractive force. 





Omitting the difference of weight due to inclina- 
tion on the ruling gradient of ] in 25, the power due 
to gravity is 


2240 
== 89.6 Ib. per ton, 
25 _ 





and taking the friction of,the engine and wagons to 


Mr, Webster was a man of very considerable scientific at- 
tainments, and in 1835, whilst still a young man at college, 
he published his *‘ Principles of Hydrostatics,” which went 


| through three editions, and was at one time used as a class 


book at Cambridge. In 1836 he brought out “A Theory of 
the Equilibrium and Motion of Fluids,” and in the same 
year he contributed a paper to the Transactions of the 
Institution of Civil Engineers, “On the Changes of 
Temperature consequent on any Change in the Density 
of Elastic Fluids considered especially with reference 
to Steam.” In 1837 he read a paper before the In- 
stitution of Civil Engineers “On the Maximum Density 
of a given Quantity of Atmospheric Steam,” and he 
also published a small work on the “ Elements of Physics.” 
A tract on “The Principles of Capillary Attraction,” ap- 
peared in 1838, and this was succeeded in 1839 by a short 
but interesting letter to Professor Forbes “‘On the Colour of 
Steam,” which was published in the Philosophical Magazine 
for March, 1839. ‘This was, we believe, his last contribu- 
tion to pure science. For a few years he was secretary to the 
Institution of Civil Engineers, but he resigned the post in 
1840, becoming honorary secretary on the aj of 
Mr. Charles Manby to the vacant office. In 1841 he re- 
signed the honorary secretaryship, and was called to the bar 
of Lincoln’s-inn, joining the Northern Circuit. In the same 
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year he published his “ Law and Practice of Letters Patent 
for Inventions,” and a short treatise on ‘‘ The Subject-matter 
of Letters Patent for Inventions,” which latter work passed 
through three editions. Mr. Webster's rise at the bar was 
very rapid, and a few years after his call his practice was 
very large, especially in patent cases. In spite, however, of 
this he found time to bring out in 1844 a volume of “ Re- 
ports and Notes of Cases on Letters Patent for Inventions,” 
which has long been a standard work. The first instalment 
of a second volume was issued many years afterwards, but 
the work was never finished. In 1847 he was elected a 
Fellow of the Royal Society, but we believe that he never 
contributed any papers to the proceedings of that body. He 
was engaged for several years before the varions Parlia- 
mentary Committees on the Liverpool and Birkenhead 
Dock Bills, and he published from time to time valuable 


digests of the evidence given before these committees. | 4 


They are entitled respectively, ‘The Port and Dock of 
Birkenhead,” 1847; “Minutes of Evidence and of Pro- 
ceedings on the Liverpool and Birkenhead Dock Bills, 
Sessions 1848, 1850, 1851, and 1852, with Plans and Tidal 
Diagrams,” 1853 ; and “ Minutes of Evidence and Proceed- 
ings on the Liverpool and Birkenhead Dock Bills, 1855 and 
1856, with Plans of Docks,” &c,, 1857. In 1851, during 
the preparations for the Great Exhibition, Mr. Webster 
assisted in procuring the provisional protection to inventions 
exhibited, which paved the way for the Patent Law 
Amendment Act of 1852, in the shaping of which he 
rendered valuable assistance. A few years previous to this 
he took great interest in the Society of Arts, and he was, 
we believe, largely instrumental in the rehabilitation of the 
fallen fortunes of that institution. 

In 1853, he brought out a work on “ Property in Design 
and Inveations in the Arts and Manufactures,” and in 1856 
he published a valuable analysis of that cause célébre “ The 
Case of Josiah Marshall Heath, the Inventor and Intro- 
ducer of the Manufacture of Welding Cast Steel from Bri- 
tish Iron.” 

He was not appointed Queen's Counsel until 1865, and 
in spite of his undoubted talent and industry, the promise 
of success of his earlier years can hardly be said to have 
been fulfilled. Mr. Webster was careful and painstaking, 
and his opinion on patent matters was always held in de- 
servedly high estimation. But of late years especially, he 
was surpassed, in forensic efforts at all events, by younger 
men, and notably by his former pupil, Mr. Theodore Aston, 
Q.C. His contributions to the much agitated question of 
patent law reform have been very numerous, and he was, if 
we recollect rightly, a member of the joint committee on 
patent law appointed by the Social Science Association and 
the British Association about the year 1859 or 1860. 
There is little doubt that he would have received some ofli- 
cial appointment as a recognition of his labours, had he been 
spared to see the realisation of any comprehensive scheme 
of patent law reform. 


CHESTERFIELD AND DERBYSHIRE INSTI- 
TUTE OF CIVIL, MINING, AND ME- 
CHANICAL ENGINEERS. 

AyxvAL Mgetine or Mempens. 

THE annual general meeting of the members of the Ches- 
terfield and Derbyshire Institute of Civil, Mining, and 
Mechanical Engineers, was held on Thursday last at the 
Assembly Rooms, Market Hall, Chesterfield. e chair was 


oceupied by Lord Edward Cavendish, President of the Insti- | i 


tute, and there was an unusually large attendance, there 
being in addition to the ordinary members, a number of 
gentlemen present from the South Midland Institute of 
Mining, Civil, and Mechanical Engineers, who chanced to 
be paying a visit to some of the ironworks and collieries in 
the vicinity, and had been invited to be present. Amongst 
those in the room were Lieutenant Carrington, the Reverend 
J. M. Mello, Mr. Coke, Mr. Thomas W. Evans, Inspector of 
Mines for Derbyshire and Notts, Mr. A. Stokes, ig xd 
Inspector, the Mayor of Chesterfield, Mr. F. Swanwick, J.P., 
and others. 

The officers elected for the ensuing year were announced 
to be as follows: President, Lord ward Cavendish; Vice- 
Presidents, Messrs. Charles Binns, A. Barnes, RK. G. Coke, 
G. Crompton, Williaw Fowler, J. Stones Smith, J. T. Wood- 
house, and F. Swanwick ; Councillors, Mesers. A. Carrington, 
J. W. Fearn, William Lowe, J. P. Jackson, William Oliver, 
8. C. Wardell, W. Wilde, G. Fowler, G. H. Wright, and E. 
Hedley. The report was read by Mr. W. F. Howard, the 

ial 


proposed public hall was next alluded to, it being stated 
that great objection had been taken to the i 


se 
been recommended to the notice of the committee. ex- 
cursion was announced to have been arranged for to Not- 
tingham, on July 6th and 7th next, and a graceful mention 
was made as to the presence of the members of the South 
Midland Institute. 

The Chairman in moving the adoption of the report 
and stat t of te said it was their fourth annual 
meeting, and he was sure that the originators of the 
Institute had had no reason to be dissatisfied with the success 
which had attended it. Their number of members and the 
state of their funds were both quite satisfactory. The only 
part of the matter which appeared to be at all unsatisfactory 
was that the published Transactions were not so thoroughly 
got up as mg ty have been had it not been an object to 
intone wm to grat Gis Gan tk tak te 05 seslel 

iagrams was so great to be omitted. 
An effort ought, he thought, to be made to obtain a larger 
amount of assistance from the gentlemen connected with 
the large works in the district. 
they must,’ however — 3 an increase in the 
subscriptions. This he 





é 


their authors, w 
some of them not being members of their Institute. As to 
the public hall, he was glad to say that although they did 
not appear to get on very fast yet the project was in a fair 
way of being carried out—daeales to the vigorous efforts of 
Mr. Coke. No doubt the Institute would be more complete 
aud successful when it had a building of its own. In conclu- 
sion, the noble President said he was glad to meet the mem- 
bers of the South Midland Institute. 

Mr. Emerson Bainbridge (Sheffield), in seconding the 
adoption of the report ran | accounts, said there had been 
& greater number of papers read at the Institution than before 
~ similar institution in the country. 

he paper of Mr. John Gjers, “ A Short Historical Sketch 
of the Rise and Progress of the Cleveland Iron Trade, with a 
Description ot the Ayresome Iron Works, as being one of the 
most Modern Works erected in 1870,” then came up for dis- 
cussion, the author imparting considerable information to 
Mr. Carrington and others as to his experience as to the 
most effective dimensions for blast furnaces, &e, The chair- 


read during the oe 
Ow 


man suggested that the discussion be further postponed until P 


October, and that Mr. Gjers be thanked for his att 


their own neighbourhood. In uence they had much 
to Such institutes as these were calculated to bring 


yards in ht; 
FE red wg ing fan in course of erection by Mr. W: ii 
(of Lisnelly), « 
visitors left for Bi 





Ene@wisn Coat 1x Bere1rum.—Official Belgian 
that the imports of English coal into Belgium in the first 
four months of this were 150,000 tons. The corres - 
ing imports in the similar period of 1874 were 116,000 tons; 
and in the same period of 1873, 40,000 tons. 





Tue Amenzicas CentEenniaL.—The erection of the iron 





This was acceded to. 

Mr. Stephen Holman’s paper on “ The History of Draining 
Mines by Means of Non-Rotating Steam Appliances” was 
next discussed by Messrs. Fearn, Davy, Coke. Mr. 
Davy’s remarks were of a clogely critical and analytical nature. 
Mr. Holman ang replied to some of the queries raised, 
the discussion was also adjoined until October. 

Mr. Emerson Bainbridge’s paper “ Oa the Application of 
Mechanical Power in Colliery Operations” was postponed 
until July{next, as also were the following: by Mr. Arthur 
Stokes “On Boring and Boring Mechines,” and by Mr. G 
H. Wright “ On Overwinding.” 

The secretary submitted to the meeting the desirability 
of securing “geology” as the afternoon subject of the uni- 
versity extension lecture and class for the term commencing 
in October next. 

The Rev. J. M. Mello supported the proposition and 
said the classes would be very interesting. The general 
feeling of the meeting wasin favour of the proposition. A 
vote of thanks, moved by Mr. Swanwick and seconded by 
Mr. Evans, having been accorded to the chairman, the meet- 





separated. 
he dinner took place at the Angel Hotel inthe after- 
noon, the chair béing taken by the President of the Institute. 
There were present the Mayor of Chesterfield, Messrs. 
Thomas Evans, J. P. Jackson, Alderman Wood, W. Oliver, 
A. one Gjers, Thomas Holdsworth, Rey. J. M. Mello, 
M. Bromley, W. F. Howard, J. W. Fearn, C. E. Jones, 
C. N. Wardell, Davy mea Eon There were also present, 
as representing the South Midland Institute, Mr. 

Walker (President), W. H. Glennie (Vice - President), 
Farnworth, Atherton, Adams, Tatlow, Pickley, Thane, Howe, 
Rawlins, Robinson, Rowley, Davis, Dorsett, Mansell, and 
Eglinton, together with Mr. D, W. Lees, the 

The arrangements of the last-named gentleman were very 
complete throughout. After the loyal and compli- 
mentary toasts been disposed of, the President, in pro- 
ary tes toast of the evening, ‘‘ Success to the Chesterfield 
and Derbyshire Institute of Eagineers,” said he had often 
been asked of late why so many of these institutes were 
established and why they found so many gentlemen connected 
with mining matters connected with this particular Institute ? 





secretary. It showed the Institute to be in a sound fi 
condition, and to be progressing in other respects. During 
the year 1874—5 there had been 12 free honorary members, 
3 life members, 232 members, 22 honorary students, and 23 
students, making a total of 282, as compared with 247 in 
1873—4, and 232 in 1872—3. The cash receipts had been 
3311. 9s. 6d. during the year under review, and aos 
2441. 5s. 3d., leaving a bank credit balance of 139/. 12s. 1d. 
without any contingent liabilities. Ten members had ceased 
during the year from various causes, but 37 new members, 
2 honorary members, and 6 students had entered in the same 
riod. It was suggested that the rate of subscription might 
advanced in order that the Transactions might be brought 
out in improved style, particularly with regard to giving 
more copious diagrams and engravings. Alternatively wi 
this, it was suggested that the proprietors of collieries and 
large works should give increased subscriptions. To solve 
the question, however, the Council recommended that the 
opinion of the members should be elicited by issuing a cir- 
cular. The case of the North of England Institute was 
instanced as one in which the colliery i had yon 
ject of 


tributed large sums when appealed to. subject 





He thought the answer was very simple. It was this, that 
in order to make remunerative many of the undertakings, 
which but for the skill of the gentlemen he saw before him 
could not possibly be made remunerative, resort mast be 
had to science. All this part of Engiand—especially Derby- 
shire, Staffordshire, Laneashire, Yorkshire—are rich 


» and 
.|in mineral productions, but if it had not been for many of 
permitted the | j 


these contrivances and inventions which have 
development of that wealth much of it would have still been 
inaccessible. There had been great advances in mining skill 
of recent years, and mines are being worked now which 
would formerly have been considered unworkable on account 





ork of the main exhibition building has been sub-let 
to the Watson Manufacturing Company, which has raised a 
portion of the framework of the eastern end. A travelling 
scaffold has been erected. 

A Casapian Time Batt.—A new observatory has been 
Cant ball ts deopped very Sag non tho altedel bp caeiclon 
time is every day the citadel b; ici 
giving the ships ,in harbour an o; ity to. tate thett 
chronometers correctly. The only other time ball in the 
Dominion of Canada is at St. John, New Brunswick. 


Sin J. Hawxsnaw ayy Tus Mapras Rattwar.—The di- 





engineer 
reterence to bridges on the line with their consulting engineer, 
Sir J. Hawkshaw. Under Sir John’s advice, large additions to 
the waterway are proposed to be made in some cases; in other 
cases, great improvements in the ions are in con- 
templation, and the requisite designs and estimates are now 
in course of preparation. 

Mapras Rattwax Barpaxs. — Several serious injuries 
were sustained by bridges the Madras Railway during 
heavy floods which oce in October. At the Goriattam 
bridge, on the south-west line, five arches were swept away ; 
at the Cheyair bridge, five piers and two abutments; and at 
the Paupugnee bridge, four 
piers were washed away. At the Chittravutty bridge nine 
piers were destroyed and two sets of 140 {t. girders were car- 
ried away, while two more were much agg ty At the 
Peanair bridge two piers were wong fo 'y the most 
strenuous exertions, temporary repairs of the ruined struc- 
tures were effected, and traffic was on 


anuary 19th; it been iously 
part, subject to transhipment of light ods and 
passengers and ferrying across three of the rivers November 


eo 


Port Satp.—In recently addressing the Academ 
i M. de Lesseps stated that Port Said o 4 
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PRICE’S HATCHWAYS FOR 





We illustrate above Price's improved hatchways for 
colliers now being introduced by Mr. W. Denton, of Sunder- 
land and of the efficiency of which we have heard very favour. 
able reports. The arrangement is so simple that very little 
explanation of the engravings will be necessary. Referring to 
the various views it will be seen that instead of surrounding 
the hatchways with a vertical combing springing from the 
deck, as is usually the case, Mr. Price provides his hatch- 
ways with sloping sides A A, while parallel to these sloping 
sides he slings within the hatchways the upper and lower 
shoots B and B,. The ends of the hatchways are made ia 
the same manner as the sides, while if a space or bulkhead 
comes between two hatches the arrangement shown by 
Fig. 4 is adopted. 

Fig. 1 shows how by closing the central part of the 
hatchway opening as at X, two-thirds of the cargo can be 
delivered down the shoots, the small coal being thus dis- 
tributed and breakage lessened. Fig. 2, on the other hand, 
shows the hold filled by delivering the coals direct from the 
spout, the wings being filled last by the coals flowing over 
the shoots B and B.. 

When not in use the shoots B and B! can be folded up 
out of the way as shown in Fig. 3, while when a vessel has 
a less beam than 30 ft. the adoption of the sloping hatch- 
way sides alone, withcut the shoots, affords considerable 
advantages. Fig. 5 shows a vessel thus fitted, the shaded 
space bounded by dotted lines representing the quantity of 
coals that will flow into the hold under the sloping hatch- 
way sides in addition to that which would enter under the 
ordinary vertical combing. 

The arrangement we have described has been fitted to 
the ss. Silksworth, and we understand that it has answered 
its purpose most satisfactorily, the managing owner of the 
vessel, Mr. John O. Clazey, stating that it saves 84 per 
cent. of the usual cost of trimming, no trimmers being em- 
ployed in the hold, and two men only being engaged to level 
the coals in the hatchways and clean up the decks. Con- 
siderable time is also stated to be saved in loading, and the 
small coal is more equally distributed over the cargo. 





NOTES FROM SOUTH YORKSHIRE, 
Sunyrizip, Wednesday. 

Water Supply of the Eckington District —This bus 
mining town, near Sheffield, was tormerly well supplied wit 
a never-failing quantity of pure water from numerous 
springs, but since the great extension of colliery enterprise 
in the vieinity the springs have been tapped and the water 

ceased to flow at available points. A company has, 
therefore, recently been formed to provide a proper supply 
for the town, and a reservoir at the highest point of the 
neighbourhood is already in course of construction (at Hora- 
thorpe), under the supervision of Mr. Frith, engineer, Bake- 
well. It will have a surface area of over an acre, and will pro- 
bably be completed in four or five months from this time. 

William Cooke and Company (Limited.)—At the annual 
meeting of the shareholders of this company to-morrow, the 
directors’ report will be presented men Bes the gross 
profit of the year has been 3111/., from which depreciation, 
interest, &c., will have to be deducted. The blast furnaces 
have been fully completed and have been working success- 
fully, one since July last and the other since November. A 
lease has been executed between the company and Sir 
Robert Sheffield, by which the former acquires 100 acres of 
ironstone near Frodingham station, whereby a consider- 
able advantage is experienced in the cost of the pig iron, the 
plant and machinery have been kept in thorough repair, all 
repairs and renewals having been charged to revenue. The 
extensions comprise the completion of the blast furnaces and 
the new wire-drawing plant. 

Further Extension of the Sheffield Tramways.— Another 
section of the extensive tramway system devised for the 
borough of Sheffield has just os res It is that from 
the end of Saville-street to Brightside, the route taken bein 

the Attercliffe section as tar as the Midiand Old 
Station, thence along Saville-street and Brightside-lane to 
Brightside. In order to provide a sufficient width of road- 
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way for the tram lines to be laid the river Don had to be 
diverted near to the Cardigan Iron and Wire Works. At 
present the cars are not running over the whole distance. 


Fire at a New Colliery near Barnsley—On Thursday 
last the brattice work in the shaft of the new colliery belong- 
ing to the Barron Steel Company at Worsborough, near 
Barnsley, took fire under the following circumstances. In 
sinking through several thin seams of cannel coal, gas had 
been found and pipes were put up in order to convey it away. 
In firing off a sump shot, a piece of hard spavin stone, it is 
supposed, struck one of these pipes and fractured it, the foul air 
thus set at liberty exploding as soon as it came in contact 
with the fuse. The shaft was promptly flooded with water, 
and had it not been for the fact that larger engines were 
being put up, work would have been resumed next day. 


NOTES FROM THE SOUTH-WEST. 

Labour in Wales.—An effort is now being made to secure 
a complete reorganisation of the miners of South Wales, in 
the view of the forthcoming arrangement for the basis of a 
sliding scale of wages. In a circular issued by the Central 
Reliet Committee, conjointly with the miners’ agents, the 
men are recommended to unite themselves in one body in 
order to effect a satisfactory settlement, as proposed at a 
recent conference ; and itis suggested that an entrance fee 
of 2s. 6d.,and a weekly contribution of 6d. shall be paid. 
A delegate meeting will be held at Aberdare on the 5th of 
July for the appointment of a committee to meet the masters. 
Mr. Fothergiil, M.P., arrived at Aberdare on Monday. The 
blast furnaces of the works are now ready to be lit, and it is 
probable that a recommencement will constitute the first act 
of a new administration. The Cefn Iron Works, in the 
neighbourhood of Bridgend, will be closed at the end of this 
month, in consequence of a strike among the stokers, who 
refuse to accept a reduction of wages as arranged under a 
written agreement. 


The New Severn Bridge.—The foundation stone of the 
Severn Bridge, near Shar connecting the Forest of 











Dean with the new docks there, was laid on Thursday. The 
length of the bridge will be 1320 yards; the amount of the 
contract is 190,0001., exclusive of the masonry and ap- 
proaches, which will cost 90,0001. more. 


Iron Exports at Cardiff—In the course of May, 1636 
tons of railway iron were shipped at Cardiff for Rotterdam, 
and 794 tons for Stockholm. 


The Vale of Neath.—Work has been resumed at the fol- 
lowing coilieries in this valley: Dunraven, Adare, Pwlifaron, 
Aberpergwm, and the Cardiff and Swansea Steam Coal 
Collieries, (Resolven). Most of the men employed in the 
above-named collieries a ee On ike, in find- 
ing em t in collieries which were working ; 
the an een tae no great distress in this losality. apes 

Trade at Newport.—Ships are coming in freely, and 
several have arrived with timber from the Baltic. Th: dew 
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ing. The prospects of the steam coal trade are encouraging. 
The house coal trade has shown signs of relaxation in prices. 
Very few iron freights are in the market, and there is nothing 
doing in iron for the United States. 


The Dreadnought.—The huge turret ship Dreadnought, 
which has been lying at the pier at Hobbs’ Point, receiving 
partof her machinery, &c., since her launch on March 8th, 
was docked at Pembroke on Friday to further her comple- 
tion. A good deal of the side and turret armour plating will 
be temporarily fitted on the ship in the dock, and will after- 
wards be finally fixed under the ponderous shears at Hobbs’ 
Point, as the probabilities are that the vast extra weight 
would create some difficulty in floating her out of dock. 


Welsh Coal.—A reduction in the price of Welsh coal is 
announced. Ata meeting of house-coal shippers, held at 
Newport, it was resolved to lower the existing figures as 
follows:—Large, 14s. per ton, f.o.b.; through and through, 
lls.; small, 7s. 


Cardiff Tramways.—The Cardiff Tramway Company has 
Gefinitely decided to extend its tramways to the Canton 
Hotel, at Canton, and to Oaktfield-street, in Roath, as soon 
as the necessary Parliamentary powers can be obtained. 


South Wales Institute of Engineers.—On Thursday the 
annual general meeting of this Institute was held at Merthyr. 
Mr. Thomas Forster Brown, Mem. Inst. C.E,, F.G.S., Presi- 
dent, occupied the chair, and there was a good attendance of 
members. The minutes of the last?general meeting having 
been read and passed, and the other financial business dis- 
posed of, the discussion of Mr. T. G. Davie’s paper, “The 
Llynvi, and Rhondda Mineral District” was continued and 
acjourned. Mr. Henry Hall's paper on “ The Laws of Gases” 
was fully discussed and disposed of, as were the following 
productions, all of which were read at the previous meeting : 
“The Aerophone,” by Mr. James Barrow; “The South 
Wales Coalfield,” by the President; “The Diamond Drill,” 
by Mr. A. Barrett, Mem. Inst. C.E. The discussion on the 
last of these papers was adjourned. 


Aberdare Iron Company.—The collapse of the Aberdare 
Iron Company is likely to involve a number of legal com- 
plications arising out of some large transactions in which 
the undertaking engaged just before its downfall. At a 
meeting held in Cardiff a short time since, Mr. Fothergill 
stated that he had placed orders in the North of England 
for iron to the extent of 100,0007. A great deal of that iron 
has been made, and bills drawn against it are now running 
on the company, but it has not yet been delivered, and it is 
understood the sellers declare their intention of refusing to 
surrender it except upon payment of cash. The usual 
weight-notes have been to the buyers for a large 
portion of the material; these documents have been pawned 
to third ies for advances, and the ownership of the iron 
will, therefore, be contested. 

Tredegar.—Work is being driven on a both in the 
iron and coal depestement” The colliers ao tung six days 
out of seven, and besides three rail mills there are fourteen 
puddling furnaces lighted. Out of five blast furnaces 
available for making pig iron, three are blowing. 








Tue Misstsstrr1.—An island eight acres in extent has sud- 
denly appeared in the Mississippi at Pas-a-]’Outre. 


Frescn Ports.—M. Ferdinand de Lesseps has read a 


| paper to the er we pe es on the best means of improv- 


ing the condition of ports. M.de Lesseps referred to a 
8) recently delivered upon the subject by M. Alexandre 

valley, president of the French Society of Civil Engineers, 
at a sitting of that learned body. M. Lavalley stated, in his 
address, that the ports of France being all situated upon sandy 


coaste alternating with le, and at the mouths of rivers 
which were constantly de fresh matter at their deltas, 
were fast becoming unfit for the reception of modern 
steamers, which had i in size, draught, 
in order to lower the rates of passage across the Atlantic: 
and the question therefore presented itself to his mind 
whether it would be more advisable to create new flushing 





of the strike has brought in a large number of orders for 
steam coal, and, contrary to expectations, prices ate stiffen- 
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DIFFERENTIAL GEAR FOR SELF-ACTORS. 
CONSTRUCTED BY MESSRS. JACOB RIETER AND CO. ENGINEERS, WINTERTHUR. 
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by means of the lever c into contact with the coned dram g, 
which is keved to the shaft G, and A is thus connected to) 
the latter. The coned drum, of which the toothed wheel | 
forms a part, can be brought into contact with F, by means 
of the lever E, which is coupled to the lever C. so that 
both of them move in the same direction. By means of the 
spiral spring D. the lever C is drawn over as soon as the 
eatch H is lifted out of a recess in n. This is done by 
means of the finger P on the counting shaft R, at the de- 
sired moment, and this motion being stopped by C, the 
eatch H resumes ita former position. At the forward 
motion of the carriage, g and A are in gear, which transfers 
the movement of the latter to the shaft G. The reverse 
action of the spiral spring changes the direction of the 
differential motion. This arrangement can be easily ad 
justed for winding off, according to the position of the lever 
H, and the period of position of abc. The advantages of 
this arrangement are the saving of straps, enlarged bearings 
for the main shaft, absence of vibration in the carriage, &c. 

The self-actor for fine yarn numbers by the same makers 
is shown in Fig. 2. It contains 504 spindles, 1} in. apart, 
and is built upon the Parr-Curtis system, with several 
modifications relating chiefly to the cylinder feeder, the 
winding chain, twisting and counter-winding. To avoid 
the undue straining of the threads, the feed and delivery 
eylinders have a slow motion while the stretching and 
twisting are effected. In warp spinning this method can 
be substituted for the back motion of the carriage. The 
feeding cylinders have also a slow rotating motion when the 
carriage moves forward which increases the effective length 
ef the travel. A differential motion is employed in 
this self-actor to regulate the degree of twist upon the | 
eompleted outward motion of the carriage. This motion | 
is illustrated by Fig. 2. 

Upon one side of the grooved cor« 
wheel n, into which gear the two wheels E E', 
also gearing into the bevel pinion running 
the shaft G. Tne wheel W also runs icose on the boss 
o, which is of sufficient length to carry the spindles of 
the pinions EE. On the boss of the wheel M is set the 
friction cone F, which can be shifted longitudinally by the 
lever B. The friction cone A is secured to the frame. If 
F is shifted to the left A acts as a brake the dif- 
ferential wheel ¢, and the rotary motion of W is then trans- 
mitted toG. If Fis shifted to the right, the pinion m is 
fixed. The number of revolutions of the differential wheel 


i wheel W is a bevel 
the latter 
on 


m, loose 


/ in time of one revolution of W or n 


E om 
1 , l 
=. n being equal to 2 m 


hee 14 


’ 
n n 


revolution, 


which ratio holds while the carriage is moving outward, 
the cone F being in contact with A. In forming the 
twist, the catch H is released, and the spring L brings 
F into contact with d, when the operation previously 
described takes place. The spindles run at a lower speed 
when the carriage is travelling outward, and when this 
motion is completed, the maximum speed is obtained by 
eoupling the cord wheel to the spindle drum shaft. 
may be mentioned that Mr. Rieter fixes the spindle bear- 
ings in angle iron guides instead of in wood, in order to give 
greater rigidity. 





COAL AND IRON IN THE UNITED STATES. 
Notes of a Visit to Coal and Iron Mines and Iron 
Works in the United States.* 
By I. Lowrmiay Bewt, F.R.S. 
(Concluded from page 480.) 
Protective Duties. 
Taesk lives in my remembrance but one subject upon which 
certain of my kind friends in America and myself differed 
entirely in opinion, viz., that of their system of protective 





It | 





of industry in the States need dread the importation of 
British iron. 

I met, in Cleveland city, a banker, who had just returned 
from the Red River, and he deseribed immeasurable tracts of 
territory covered with black soil 3 ft. to 5 ft. deep, which could 
be purchased at prices varying from 4s. to lls. per acre. 
By means of some instrument, it could searcely be con- 
sidered a plough, the surface was broken up to the depth 
of an inch and a half, and without any further preparation, 
the farmer obtains 45 bushels of wheat an acre from his 
purchase. 

A railway conveys the produce to Duluth, on Lake Supe- 
rior, where it is shipped to some one of a great line of grain 
elevators, from which it is transmitted to the coast for ship- 
ment, or, indeed, there is no physical difficulty why the 
vessel which receives the wheat at Duluth, might not del ver 
its cargo at Liverpool. 

At Indianopolis, | was conducted to an enelosure containing 
10,000 hogs. From this up an inclined plane leading to the 
top of a huge building, proceeded, one by one, a stream of 
these animals at the rate of 1600 per diem, the year through, 
their absence in the enclosure being compensated by fresh 
arrivals from the country. In a second or two they were 
pork, and as quickly as salt could do it, they were bacon. 

Now, it would not be difficult to picture to oneself the 
dismay with which an Irish bacon curer, or an English 
| wheat grower, paying ten times the —_ rent that the 
Red River farmer gives for the fee simple of his land, would, 
in the early days of our free trade, have contemplated powers 
so overwhelming as to threaten both with immediate ruin. 
Instead of this imaginary annihilation, what is the position 
of the British agricultarist and land..wner, at the nt 
day? The farms of this empire, instead of becoming the 
ee ll which were contemplated, constitute, in their 
produce, and in the means employed for their cultivation, a 
proof of our proficiency in agricultural science. 





| Is is quite true, it was our own interest, and not any in- 


| tention to assist in reclaiming far distant lands, which led 
| our legislators, thirty years ago, to introduce that reform in 
our commercial relations with the rest of the world which 
has conduced to raise the British empire to its present posi- 
tion ns « manufacturing and trading nation. 

it would be foreign to the object of this communication 
were I to attempt to trace the effect of a contrary policy 
upon the senanl tale of America, I shall, therefore, confine 
myself to quoting what, in my mind, has been some of the 
results of protective duties in ite manufacture of iron. 

Soon after 1871, the price of iron, it is immaterial from 
what cause, commenced to rise in England. At that period, 
something like one third of this metal consumed m the 
| United States was imported from this country. The change 

in value with us at once made itself felt by them, and foundry 
iron, | was informed, was sold at as high a figure as 13/., but 
10/. was the price commonly paid. This remarkable chan 
led to an immediate increase in the blast furnaces, for to t 
number (71) in existence in 1871 were added no less than 
91 new ones by the end of 1873. 
| Now, as a matter of fact, the price the consumers of iron, 
| who, of course, are far more numerous than those who make 
it, had to pay, was the already excessive value of the com- 
modity in England, added to the transport to America, plus 
a duty of 23s. 9d. per ton on pig, and 62s. 10d. per ton on 
railway iron. At this period, the profits of the ironmasters, 
in the States, must have been enormous, and had other cir- 
cumstances remained without change, they would have been 
fabulous. 

Asa rule, the furnace owners there do not possess their 
own collieries and mines, and, therefore, are purchasers of 
| fuel and ore. The sudd of d d for both, was 
| not without its effect upon the market, and where this did 
| not suffice to raise the price to suit the views of the owners of 
| coal and iron ore mines, who looked, no doubt, with a longi 
| eye on the lucrative business of the furnace owner, a little 

of that restrictive policy so much in favour with the latter 
was promptly invcked. 

In the article of coal this was easily managed, at all events 
|foratime. The two great railway companies who command 
| the traffic into the anthracite region, with forethought which 

does their commercial sagacity infinite credit, and long before 
| the value of this mineral treasure was ene | recognised, 
bought up large tracts of coal lands. Hence, at the present 
day, to these wealthy corporations is not only entrusted the 
| poly of carrying the coal to market, but they are the 











duties. Even here, however, their dissent was 
cated in so considerate a manner, that I am not apprehen- 
sive of a statement of my own views in this place disturbing 
the friendly feelings which I trust unite us. 

I am fully aware how unpopular among a great number of 
the iron manufacturers on the other side of the Atlantic any 
relaxation in the present tariff would be; nay, that they 
rather seek to add to the restrictions it already imposes. As 
an inhabitant of England, I feel that nothing we may say is 
likely to influence public opinion there, for the change in 
this, when it does happen, must be the result of convictions 
insisted on by Americans and not by ourselves. Under these 
eircumstances, I trust the warmest partisan for high pro- 
tective duties will pardon me if I venture to describe the 
impressions produced on my mind, by what I heard and saw 
during my visit to the United States in connexion with this 
question, particularly as it affects the iron and its associated 
trades. 

A preliminary observation, when the subject is broached, 
rises frequently to the lips of American manufacturers, to 
the effect, that we ves retained ection to native 
industry until we feit we were inde tof foreign eom- 
petition, and now that we no longer fear this, and require the 
necessaries of life for our people, we are found erying out for 
free eer ‘ . ley 

The admirers of a system of restricted commercial poli 
in America a r to overlook the fact that the chief oppo- 
nents to its a ion in this country, thirty years ago, 
had as much reason to fear foreign competition as any branch 
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| most extensive colliery owners in the district, 

| by virtue thereof, an influential voice in regulating the 

| market price of their mineral. 

| The concentrated nature of this ——— pope = these 
| coal proprietors to attach what may be regarded as a fictitious 
| value to their produce, which was maintained by adopting a 

| policy prevalent in the North of roy ap? pe ago, 
viz., that of restricting the output of pits. is system 

may have the same fate as it had with ourselves. Under its 

delusion new collieries were opened out, until i 


and 
in which had previously indulged. 

If, Bowes, the pod reme, were not disposed to permit 
the ironmasters to absorb too large a share of the profits to 
which they were contributing so important an element, 
neither were the colliers, without whose help no coal could be 
had, inclined to allow their employers to retain too large a 
share of the things which were going. 

At the when coal was at its Rigbeet, the men’s ideas 
| of justice w I presume, i w their earnin 
fluctuated from 808 to 35s. diem, which was py 
rate at the time in question. lesson of political economy 
invol red in a limited output, elaborated by the coalowners, 
was not lost on the men. Accordingly, when there seemed a 
possibility of coal falling in value, and of their Te- 
turning to their former level, the coal hewers to 
create an artificial scarcity by a suspension of work for 30 


was, however, felt by the heads who initiated this move- 





the combina- 
tion became pr pear ee ee ag coalowners of | short, 
Northumberland paid for the artificial stimulus 





ment of a restricted output that it was too dangerous a power 
to be entrusted to the men, and it was crushed in a summary 
manner. A lock-out was determined on, which lasted for six 
months, and to prevent the possibility of any coal finding its 
way to the New York market, the coal-owning railway com. 
pany, whose rates vary with the price of the commodity they 
carry, raised their dues to about 37s. 6d. per ton, the usual 
rate being about one-fourth of this sum. Thus every mine 
was reduced to idleness. Now, how did the ironmasters fare 
during this complicated warfare ? Upon peace being restored 
between the coalowners and their men, a sliding seale of 
wages was agreed upon, the rate being regulated by the 
selling price of the coal. On the face of it, this might seem 
reasonable; but, unfortunately for the furnace owner, this 
price was adjusted, not by what he could afford to pay, 
i.e., by the value of pig iron, but by the markets of New 
York, to which the supply of the article was controlled by 
the railway company, in its treble capacity of working the 
pits, of carrying the coal, and of having the power of rais- 
iD ~~ charges with the value which the mineral brings when 
solid, 

Under this cumulative system, the iron smelters are com- 
plaining, and they think justly, of having to bear a weight 
which their present position renders them, I truly believe, 
utterly unable to carry; for by the mode of regulating the 
trade just described, they are paying for their coal a price 
which enables the colliery owner to give his miners from 
15s. to 188. 10d. per day of 8hours. Nothwithstanding these, 
as I conceive, well-founded complaints, the difficulty has arisen 
from the previous high price of iron to which the protective - 
duty, so much in favour with themselves, has contributed its 
proportionate share. 

It is not needful to describe, at any great length, the line 
of conduct pursued by the proprietors of iron ore mines. In 
ptinciple it was the same as that of the coalowners, but, in 
some instances, it was of aggravated intensity. In these, the 
means of supply were in very few hands, and, in one case, 
those who coutrolled it have preferred seeing furnace after 
furnace extinguished rather than bring the resources of their 
oe to market at a reduced price. 

o show the combined effect of the influence as just related 
on the cost of production, I will give the expense of making 
a ton of pig iron at three different periods, obtained from a 
source I regard as entirely trustworthy. The first series of 
figures is for 1860, when the iron market was very quiet; the 
second is for 1871, the year preceding the period of great ex- 
citement ; and the third is what it rose to in 1873, when ex- 
travagant profits were realised, and at which it is, unfor- 
tunately for the furnace owner, continuing at, long after 
profits of any kind can be counted upon. 


1869, 1871. 1874. 
£ea4 @0.46 68. @ 
Coal, ore, and limestone... 115 9} 219 8 317 7 
Labour... a wo & & 8 0 9 9 O10 4 
Stores and other expenses 0 5 6 0 8 6 010 8 





6 - 


7 818 0 4 18 7 
I may add that these figures are entirely confirmed by the 
information I received all through the Northern States, viz., 
that within a dozen years, the cost of pig iron had doubled, 
and further, that it could not be sold at the present time 
without entailing a loss to the producer. 

From the maker of an article entering so largely into 
human requirements as iron, I was anxious to turn to bear 
how the consumer regarded the network which had been 
woven about him, and which appeared to me, of necessity, to 
eripple his action. I accordingly addressed myself to the 
largest consumers, viz., the directors of railways and locomo- 
tive engine builders, believing that they could have no wish 
to have the cost of their rails or boiler plates increased by the 
payment of a tax to the State. 

this expectation I was disappointed, both declaring that, 
in their opinion, high wages enabled the working classes to 
move more freely about, and thus added to the general pro- 
ity of railway companies and jon. gee Now, un- 
doubtedly, so far as cutting coal and puddling iron are 
concerned, the system pursued has been singularly successful, 
the o— in both these branches having been able to 
earn from 20s. to 30s. per day during the year 1873. But it 
cannot be pretended that every branch of labour has to be 
similarly paid. The railway director eannot desire to exca- 
vate his line, cut his sleepers, man his stations, and run his 
trains with wages based upon such a scale of pay. 

Another advantage these protective duties were alleged as 
possessing, was the contribution they afford to the revenue 
of the State; in other words, in the case of iron, that they 
who use most of this metal pay more than their share of the 
national expenses. This argument, however, is perhaps the 
weakest of all when it comes from the mouth of an iron- 
master, because his object in asking for a high tariff is not to 





pour money into the national treasury, but to curtail this to 
its smallest t by reducing the quantity of iron upon 
which the duties are levied to its lowest possible figure—in 
the iron manufacturer seeks to avoid foreign competi- 

tion by excluding its im entirely. : 
Leaving, however, the question as to whether an industry 
having to contend with Waiieenteges peculiar to itself, is 


entitled to receive from the State any protection of the de- 
scription just mentioned, let us briefly consider whether, in 
the case of the United States this protection is in reality re- 
quired in the manufacture of iron. 

The supposed disadvantages in the case of the United 
States may be considered as arising either from dear labour 
or pageant impediments connected with procuring or brivg- 
ing together the raw materials added to difficulties in send- 
ing the produce to market. 

the Iron Age of 22nd October of last year, an ably 

conducted journal, dealing especially, as its name would in- 
Wri England pullers fib Forciga Competition,” : 
* Wh suffers i 

The reason why oe ee ee arene 
i+, that we are no longer able to 


what the 
as “pauper labour,” and this eo-called 
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Jabour has caused British manufacturers to neglect keeping} Annually, the American Iron and Steel Association sends 
pace with the progress of the times, which neglect has led to | out a report, giving ampleand very valuable information con- 
Pir overlooking to afford any “encouragement to inventive ' nected with the position of affairs affecting these trades. That | « 
talent to devise labour-saving machinery.” for last year has just been issued, and it contains abundant 

If this language is intended for the British manufacturers | proof of the abi‘ity and assiduity of the courteous secretary of 
of iron, its author must be bat imperfectly acquainted with | that body, and marked by these attributes is his ad- 
the real cireumstances of the case, for in his comparison: he | vocacy of protection to the native industry of his own land. 
draws a distinction between the Continent of Europe and our | I gather, howéver, from his remarks, that our native in- 
own island, When I say that the rates of wages are, at the | dustry may safely be left to take care of itself. 
resent moment, and in last October were, and always have} As weall know, there are several works in the West Riding 

n, mugh higher with us than in any fronmaking centre | of York employed chiefly in the manufactare of the finer 
on the Continent, I am merely stating a fact which been | kinds of wrought iron, particularly that used for railway 
remarked and commented on by every writer on the subject | carriage wheels. In ‘America, the material used for this 
for the last twenty-five years. To the statement, that | purpose is cold-blast chareoal pig iron, and a document, 
« jabour-saving machinery” has been neglected, I have only | quoted by the American Ironmasters’ secretary, congratulates 
to observe that the extent to which, in spite of higher wages, | the trade on the fact of 100 tons of this pig iron having been 
we reduce our expenses of manufacturing to the Toot of the sent here inthe hope of displacing the native make of our 
cost of our neighbours, has been the subject of admiration | Yorkshire friends. Nay, so intent is the authority quoted in 
to every Continental ironmaster who has visited our furnaces | the “ Report’’ to undertake every office connected with the 
and mills. Indeed, and this perhaps will carry more weight | introduction of “car wheel iron” into England, that he ap- 
with the Iron Age, than French or German approbation, pears not to be willing to rest satisfied until the whole of our 
some of my American friends have considered it expedient | requir ts of this commodity are conveyed to our shores in 
to introduce in the most recently-erected blast furnaces, some | American vessels. 
admirable lessons they generously admitted they had learnt We will promise no impediment to the realisation of these 
in England. wishes. We use American oak, though we have heard of 

It is, however, a fact, and anti-ffee trade apostles would | British, in constructing our railway carriages, because it 
do well to remember it, that our commercial policy has had | suits our convenience. For the same reason, these carriages 
an effect upon the state of affairs with our immediate neigh- may run on wheels of American car wheel iron, if it is 
bours. Our large importations of food have conduced to a | better than Yorkshire brands, and we have no intention 

rise in its value abroad, and, as a result, wages there, from | of refusing either oak or iron, even if they are brought to us 
this as well as other causes, have, during recent years, been | in vessels carrying the American . 
gradually advancing. In like manner, the great induce-| Among the best signs of a nation’s power and proficiency 
ments which the American ironmasters held out to emigra- | in manu‘acturing science and skill, is the position it is able 
tion from this country have produced a sensible effect upon | to assame in exchanging those commodities, natural and 
the cost of labour with us. Pig iron, at 10/. a ton, no doubt otherwise, which cireumstances have placed within its reach, 
affords an immense margin in this respect, but as soon as for those in the production of which other countries possess 

commerce is made fully sensible of this heavy load, the} superior advantages. It is, therefore, with very justifiable 
demand falls off, and the current of emigration is arrested, | pleasure that the secretary of the American Association 
indeed, it may be said is reversed, for a certain number of | calls attention to the increase of exports as exhibited by 
working men are returning from America to their native | the Custom House returns of the United States, and parti- 
country. cularly by those in which iron and steel enter largely. 

Of course, it is possible, as it is proper, that the United| This gentleman, however, is too acute not to see that after 
States should enter into the market, and bid against ourselves asserting that the American ironmasters require for their 
for labour; that they will do, without any regard for our | very existence « high protective duty to be levied on British 
“ sufferings from foreign competition ;” but that they shoutd | iron, there is a little inconsistency in their being able to export 
do this, and then require that theirown ople should submit | locomotive engines in competition with British manufac- 
toa heavy tax, in order that thev might pay extravagant | turers, and this inconsistency is rendered the more conspicu- 
rates of wages, will be regarded by us, as it is by very many ous when we are told that these very locomotives pass our 
among themselves, as a piece of very questionable policy. shores on their way to St. Petersburg, the place of their 

Admitting for a moment the expediency of encouraging the | destination. And how is this apparently insurmountable 
introduction of & new manufacture, or even of discouraging | difficulty accounted for? The high tariff of the United 
external competition by the levying of import duties, so as to Statss gets the credit for it. High prices enable the 
place both on a position of equality, is the iron trade of the | American ironmasters and machine makers to pay high 
United States entitled to such @ position? The mineral re- | wages, which has so fostered the inventive genius of our 
sources of that country are of unquestionable extent, but so | relations across the water, that the economy with 
are our own, and they will remain so for centuries to come. which they can eonstruct machinery and its excellence when 
With labour on anything like equal terms, it is a physical constructed, render them able successfully to compete with 
impossibility that iron can be made more cheaply in the | the old country. 

United States than it can in England. For this labour the No one can deny the existence of great ingenuity on the 
ironmakers there can and will bid with ourselves, bat they | of the American mechani and I deemed it simple 
may pursue this course to their disadvantage. I would re | | justice to place their achievements as worthy continuation 
those who are disposed to deny the justice of this statement, | of what had been effected in this country by their ancestors, 
to reconcile the position of the ironmaster there of a dozen | and pursued since by their cousins. 

years ago, who carried on at all events a moderately suc- Admitting, however, the truth of the language of the 
cessful trade, with pigs at not much above half the price of | report, let us see where it lands us. A locomotive manufac- 
the present day. Since that time, the science of ironmaking | turer, say in Philadelphia, receives into his establishment 
has made considerable progress, and notwithstanding the dearer iron and dearer steel than does a house, say in New- 
cost ot production has more than doubled, owing either to | castle-on-Tyne. By dearer labour, but with greater skill, 
the immense increase in the price of labour, or to these out of these he builds his engine, pays a higher freight. and 
artificial barriers to commercial progress to which allusion | undersells our Stephensons and our Hawthorns, in St. Peters- 
has already been made. | — 

If my information as to former cost be correct, then I say I have described to you beds of coal and mountains of 
that it is one against which no British maker at that time could | ore, as they exist in America, which the world itself may 
compete, looking at the charge for freight he would have to | be challenged to beat. Are the irom consumers of 
meet, befure he laid down his ton of iron alongside that manu- | great country, not we, not entitled to ask that a ion of 
factured by the American ironmaster. that ingenuity which enables one of their | ve engine 

If the truth of these statements is conceded, the Lehigh | builders, under considerable disadvantages, to compete with 
furnace-owners ought to be able, with their natural facilities, ; us, should be applied to the manufacture of iron? which 
and with labour at some increase on its former cost, to meet manufacture commences under natural conditions, to say 
us in New York upon more than equal terms, while those of | the least of them, equal to those possessed by ourselves. 
the Cleveland, Pittsburg, Hanging Rock, and other western We are further informed by the document I am consider- 
regions, can hold their ground successfully against us, by | ing that no humane and patriotic American wishes his men 
virtue of the land carriage which, in addition to that by sea, | to work for low wages. I cannot say that I gained, 
we must incur before we can deliver our iron at their doors. during my visit, any clear idea of what is meant in the 

So far, | am taking no account of the comparatively unde- | abstract by low wages, but I can safely assert that in dis- 


veloped resources of Tennessee, i 



















































yet it is by no means impossible that some less favourably 
situated works in the former may suffer more by the compo- 
tition which, before , may spring up nearer home, 
from any that we, in country, are to offer. 

Lt is not, however, needed that we should seek, on our side 
of the Atlantic, for what-to me seems sounder doctrine than 
that propounded by the secretary of the American Iron and 
Stecl Association, for these are the words of the president 
himself of that body in his last annual address delivered om 
the 1!th of February of this year: 

“ Now is the 0 y fo prepare for new efforts. Old 
processes muet yield to better ones. Old machinery must be 
pulled down and better devices substituted. Intelligent 
economy must now be the order of the day, and our old 
method of puddling-and rolling an heating must undergo a 
thorough examination and revision. If the Danks furnace 
has not come up to what it promised, our inventive powers 
must be called into-action to supply its defects or eupylement 
it with something better. The Siemens and Ponsa heating 
furnaces, wherever used, have given better and more econo- 
sien asain Ghee, the il Oh eo com ; 

president on to in commendation ©} 
breaking “down the , senha which have hitherto existed 
between the ironmasters of the two countries of Great 
Britain and America,” by which “ each will learn to res 
and emulate the other, and no doubt the advantage will be 
mutual.’ 

The firet of these sentiments will, I am sure, meet with @ 
ready and warm response in the breast of ev: member of 
the fron and Steel Institute of this ire, and I would offer 
my judgment, for as much as it may be worth, in assurit 
you of the entire truth of the second aspiration of my frie 
Mr. Reeves. 











FOREIGN AND COLONIAL NOTES, 

Algerian Railways.—The Paris, Lyons, and Mediterranean 
Railway Company does not appear to be exhibiting much 
zeal or vigour in regard to a farther extension of railways in 
Algeria. The lines thus far carried out by the company in 
French Africa have not exhibited very encouraging results, 
The outlay made by the company upon its Algerian conces- 
sions 8 at the c of 1874 at 6,824,422/. 

Fairbank’s Platform Scales.—These scales are in use 
upon the St. Petersburg and Moscow division of the Great 
Russian Railway. No other weighing machines are used 
upon the line. 

Boilers for the Lackawanna.—Messrs. Nefie and Levy, of 
Philadel are building a — of boilers, 27 ft. front, to 
weigh about 40 tons each. boilers are to be sent to 
San Francisco; they are intended for the United States 
steamer Lackawanna. 

The Suez Canal,—The transit revenue of the Suez canal 
for the first ten days of May amounted to 32,2000. The 
council of administration is said to be maturing plans for an 
enlargement of the canal. 

Rolling Stock on the Paris, Lyons, and Mediterranean.— 
In the course of last year, the Paris, Lyons, and Mediter- 
ranean Railway rer ys placed upon its system 138 addi- 
tional locomotives, 141 additional tenders, 17 additional pas- 
senger carriages, and 3506 additional goods trucks. The 
company’s rolling stock had attained the annexed importance 
at the of last year :—Locomotives, 1804; tenders, 1649 ; 
passenger carriages, 2767 ; and gvods trucks, 65,404. 

Philadelphian Mechanical Industry.— Messrs. Ww. ee 
and Son, of Philadelphia, have now about 6.0 men employ 
in their yards. Messrs. Cramp are erecting three large en- 
gines; one of these is to be shown at the United States Cen- 
tennial Exhibition. 

Canadian Railways.—Mr. M Keehnie, superintendent of 
the Midland Railway of Canada, has been appointed super- 
intendent of the Prince Edward Island Railway. Mr. Marcus, 
with a large staff, has left Toronto for British Columbia to 
“locate” the Canadian Pacific Railway from the Roeky 
Mountains to the Pacific coast. Mr. Smith will be employed 
chiefly in the Rocky Mountains. 

Canadian Pacific Railway—Mr. Crombie, division engi- 
neer of the Canadian Pacific Railway Survey, has left for tae 
Pacific coast. Mr. Crombie will be occupied for the re- 
mainder of this summer in “ locating” the line in this quarter 











Georgia, and Alabama, which | cussing the labour question in America, I could not detect 
will, as I have already indicated, prove a match for any part | any difference between the sentiments expressed by the iron- 
of the world in the production of cheap iron, and this tlegs i i i 

me to considering upon what principle a protective duty on limit even to the erm d of our American colleagues, 
the importation of iron into America bas to be levied. Has | presume will not be denied, otherwise, how can we account 
it to be in amount sufficient to protect the puddler, who or a nine months’ strike among the at 
received, in 1860, 12s. 3d. per ton for his work, or must it be | when it was pro to reduce the price from 34s. to 30s. 
raised so that he thay continue in the yy of nearly three | per ton, or for t Fe 2 wong of an armed force among the 
times this price. Or, hasit to be regulated by the inability of | anturacite pits at to keep the miners quiet, who, 
the furnace-owner to meet competition with pig iron under | in the matter of a proposed reduction of wages, do not seem 
5l. a ton, although he himself, a dozen years ago, could make | to agree with what is just, not say liberal, on the part of 
it for 60s., there being nothing in the powers of suppl of | their employers. 

coal orore to account for the change? We are not im eed | The report condemns, to some extent, the adoption of im- 
compelled, for the purposes of this argument, to compare the | prov t dered necessary by the a of the day. 
present with former times, for there seems every reason for | * As well ask,” it conti “ the a i 
believing that pig tron can now be laid down in the Southern | to destroy it, because it is not a grand piano.’ Perhaps, 


States mentioned above, at little above one-half the cost of | so long as the musician plays for saplag + - er rer 
s holding by fashio 


that made in the North. Has the consumer in Alabama or | one would find fault with 6 
Tennessee to pay for his metal made at 5%s., 51, or 62. a ton, | ins'rament, but to compel an audience to pay and listen to 


Chinese Military Movements.—Three large forts are being 
built at the mouth of the Swatow River; they are to be 
armed with nee guns, @ i be 

ly imported into @hina. Activity prevails 
in the arsenal at Canton, where about 300 workmen are 


Sebastopol—A Russian official commission appointed te 
consider the refortification of Sebastopol as a war harbour 
has, after prosecuting its inquiries for two years, i 
that the south harbour alone will suflice for naval purposes. 

French snag ten | faa onsale naval can ae ~~ been 
appointed in ve military ports rance 
to take charge of submarine orang 














because the smelter, elsewhere, owing, as I think, to artificial | inferior music, when better was to be had, would be an ar- 

reasons, cannot afford to sell it without loss at a lower price ? | gument addressed to unwilling ears. , Mechanical Industry.—Orders for rails make 
Notwithstanding, however, the protestations in favour of| After all, however, the eurrent which will compel the to some extent in Belgium. The demand for rail- 
the system of protective duty, there seems to dwell in the | remodelling of ironworks needs no foreign country to set it | way t ta also languid; it may be noted that 
minds of its adherents a suspicion that the reverse may,|in motion in the United States. The furnaces contracts are to be.let next 400 eoal tracks and 100 
after all, be more sound in principle. Whether I am correct | erected in its different localities, and the bom ngitet other trucks for the piges State lines. M. Sadoine, the 
in this supposition or not, our friends of the Western Hemi- | ments effected by Holley and Fritz in rolling mills and | energetic director of the John Coekerill y, has made 
sphere, if not admirers of our commercial freedom, are not | Bessemer plant, will have their effect on those to whom | # journe into the East, in order to endeavour to open out 
unwilling to avail themselves of its advantages. circumstances render advance a matter of difficulty. It may! new oacketl for Belgian metallurgical products. 
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Khartoum and Cairo Railway.—This line is now expected , mises, the Dutch 
to be completed in « much shorter time than was originally | 
anticipated ; it is to consist of a single set of metals and wi 
be laid along the valley of the Nile. There being but few 
engineering difficulties, the cost is not ex to exceed 
10,0001. per mile, or 1,400,0002. in all. the line has 
been ees to Khartoum, - will very ogy te subse- 
quently extended westward as far as Darfur. obstacles | __ = : ; 
which at present exist to the navigation of the Upper Nile | As the close of 1674, the — Milwaukee, and S¢. Peal 
are to be gradually removed, and it is hoped that it will be | }.4yi : 
possible to establish direct water communication in this | of bos freight, and caboose cars 
manner between Khartoum and Gondokoro, and ultimately | 1974 was 2995, as compared with 
even between the Mediterranean and the Albert Nyanza. | ‘ 

Mexican Pacific Railway.—A 


Steel Raile on the Chicago, Milwaukee, and St. Paul.—| p,:; from Leased 1 
The system of the Chicago, Milwaukee, and St. Paul Railroad ich pose me to —s m4 
Company comprises 1399 miles of line. At the close of 1874, Ty, surveys have been completed, and 
the company bai 188 miles 4316 ft. of steel rails upon its making 500 miles of the line has heen 
road-bed, 69 miles 4976 ft. having been laid during the| .ontractors. 
year. 
American Steam Navigation.— The Occidental and | 
Onental Steamship Company of California has despatched | 
the White Star steamer Oceanic from Liverpool to H By Josnva Ross, of New York. 
Kong, where she will take her place im a line to run to Ovr work being countersunk, is now ready to be turned 
from San Francisco. The (Gaelic and the Belgic, nearly down to nearly uired size all over, before any one 
new vessels, will follow shortly, and will sogeticen form a is made to the finished size. It is not i , On 
regular monthly line across the Pacific. These ships will work, to at all times rough the work out al! over before 
be run in co-operation with the vessels of the Pacific Mail | finishing any part; but in our nt operation, of turning 
Company, and will make alternate trips with them. The down a plain piece of iron held  orenewad lathe centres, we 
time hitherto occupied in the p tween London and | are enabled to pursue that course, and we will therefore com- 
the Asiatic ports vid the Pacific Rai route will thus be mence the roughing-out process with a graver. 
shortened considerably. The through business of the line ann enaee 

- the lroad 
<a amines aria pahagertoe ‘man has ex > conet py grinding an? + Came ae hee 

Ja i 0, iber.— i - t i i ig. 10, ing i 

plained to the Italian Chamber of Deputies his plan for the | — a ne oe See 
canalisation of the Tiber, and the establishment of a fort at | CG 
Fiumicino. The Italian Government ap disposed to . 
support the project; at any rate, Signor Neinghetti stated 
that the Treasury would contribute 1,200,000/. towards the 
execution of the works. 


Turkish Railways.—The Turkish Railway Commission, | , s 
which recently returned from an inspection of certain rail- | © ® cutting edge, B the point, and C, in each instance, a 
way works on hand between Bellova and Sophia, also visited | heel of the tool. The graver is the most useful of all hand 
4 line which is in course of construction between the latter | ls used upon metals. It can be applied to either rough 
town and Radomir. The works on this last-mentioned line | Ut oF finish steel, wrought iron, cast iron, brass, copper, or 
are being carried on under the direction of two European | ther metal, and will turn work to almost any d shape. 
engineers, and they have now reached an advanced stage. Held with a heel pressed firmly against the hand rest (the 
The Turkish Railways Working Company is stated to have | ' 
stopped certain works which were in progress on the Shumla | 
line. | 

Turkish Torpedoes.—A torpedo experiment has taken 
place at the Turkish Government factory of Zeitun-Bournou, | 
on the Sea of Marmora. A vessel was placed half a mile from 
the shore, and on coming into contact with a torpedo con- 
taining 100 lb. of gun cotton, it was entirely destroyed within 
one minute from the time of the battery being fired. The | 
experiment was made under the direction of Lieutenant | 
Parker, R.N., who is under a contract with the Turkish | 
Government to initiate the officers of the Turkish army and | 
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navy into torpedo firing. The instrument of ignition was 
manufactured by Messrs. Siemens, of London. The depth 
of immersion of the torpedo was 10 ft., and the depth of 





point being used to cut, as shown in Fig. 11, A being the 
wor 








water 68 ft. ~ a ae, aoe Catitte rest), it turns very true 
Spandau Arsenal.—The German arsenal at Spandau is which it is held to <= By % Sep 
about to be materially enlarged. Three new factories of| The heel of the graver, which vests upon the hand rest 


“t belldings dimensions are to be added to the existing block | should b be pressed firmly to the sort, co as to serve as a ful- 
. | cram a same time as a piv int upon which it 
Turin and Marseilles.—Efforts are being made in Turin | may turn to follow up the cut as it p a The cutting 
to collect the capital required for the construction of a rail. | point of the graver is held at first as much as convenient 
way from Turin to Marseilles. {The distance between the two | towards the dead centre, the handle in which the graver is 
cities, if the line were constructed, would be 194 miles, and | fixed being held lightly by both hands, and slightly resolved 
the cost of the works is estimated at 3,200,000/. — the right towards the left, at the same time that the 
The Messageries Maritimes.—For the last few years the | thi, pele | et vnlgee y Ayrenlagednewer ay eos 
Messageries Maritimes Company has received the following formed, the point of the graver will move re tree pas +f iat 
j ’ : ’ , e cen of the lathe, because, while the twi of the 
ia the Mediterranean and the Black Sea, 123,044/. 3 to Brasil | graver handle causes the graver point to move pment the 
and La Plata, 92,247/.; and to India and China, 385,297/. ; tre of the d . 
making an aggregate of 6C0,588/. bodily _— Foy nape wr the — the per ed the handle 
’ ri causes n to ap- 
Winchester (U.8.) Arms Company.—This company has proach the centre of that diumbters heme the 1d cgrererhet. 
received from the Turkish Government an order for 80,000,000 | counteracts the other, producing a parallel movement, and 
cartridges. The order will furnish the company’s works | at the same time castles the graver point to follow up the 
with employment for one year. * using ng ~ as a pivotal eo and hence obviatin 
Tramways at Naples.—The communal council at Naples | necessity of an inconveniently frequent moving of the 
has approved ofa proposal made by M. Paridaut with’ap- —— the tool along the rest. The most desirable range of 
ference to the construction of tramways at Naples. The first | two movements will be very readily observed by the 
ee January, 1876 | operator, because an excess in either of them destroys the 
line is expected to be completed by January, 1876. efficacy of the heel of the ver 0s 0 telavem, and one it 
Canterbury (N.Z.) Railways.—A narrow gauge line from | less power to cut, and ees cpemuiee has less cont: of the 
Ellesmere to Southbridge, in the province of 
New Zealand, has been just completed. At the last dates, | 


terbury, | tool. 
the station-master’s house was nearly ready at Southbridge, 
and the station itself was in course of erection. An extension 
from Ashburton to the river Rangitate was expected to be 
completed by May 1. A bridge which will have to be thrown 
over the Ragitata will, however, not be completed for another 
twelve months. 

Coal in France.—The average price of coal in the French 
department of the Nord last rer was 16s. 2d. perton. The 
correspondiog average in 1872 was 1/. 3s. 3d. per ton. 

Steam on the Erie Canal.—Immediately upon the openin 
ofthe Erie Canal the Baxter Steam Canal Boat Company will 
resume operations with twelve boats, each having a i 
capacity of 226 tons. Contracts have been let for six ad- 
ditiona! boats, which are expected to be ready for use in July. 


The French Iron Trade.—There is no sensible improve- 








ment to report in this trade. Some orders of limited im- B- 
portance have, however, been received. oad 
The Zuyder Zee.—After nine years of surveys and pro-| very 
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the tool, when cutting soft metals, is comparatively clight, 80 


that the graver is rarely applied to such metals in posi- 
tion already shown. 
THE H&EL TOOL. 

Pe those esseatined cases in which, for want of a lathe 
ving a slide rest, it becomes necessary to perform compara- 
tivel > ae work ina hand lathe, the heel tool should be 
oomupeh This tool was formerly held in great repute, but 
has become less useful by reason of the advent and universal 
application of the slide rest. It is an excellent one for 
roughing work out, and will take a very heavy cut fora 
hand tool, because of the t leverage it possesses, by 
reason of its shape and handles, over the work. A heel tool 
is shown in Fig. 15, in which the tocl is a piece of 
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i (eT Cy 
uare bar steel forged at the end to form the cutting edge. 
The body of the square part is held (in a groove poe 
the wooden handle B) by an iron strap C, which is tightened 
by screwing up the under handle D, which contains a nut into 
which the spindle of the strap C is screwed as the handle D 
is revolved. The heel F of the tool is tapered, so that it 
will firmly grip the face of the lathe rest, the cutting edge 
E being rounded as shown above. The tool is held by grasp- 
om Ha handle B at about the point G with the let and, 
by holding the under handle D in the right hand, the 
extreme end H of the handle being placed airmly against the 
right shoulder of the operator. heel F of the tool must 
be placed directly under the part of the work it is intended to 
turn, the eutting edge E of the tool being kept up to the 
cut by using the Dasa lever and the heel ¥ of the 
tool as a tulerum. Not much lateral movement must, 


& | however, be allowed to the cutting edge of the tool to make 


it follow the cut, as it will get completely beyond the ma- 
nipulator’s control and rip into the work. Until some 
knowledge of the use of this tool has been uired, it is 
of the cutting edge 
from the body of the tool; since the lower it is, the easier the 
tool is to handle. 
The heel tool should, like the graver, be hardened right 
ing it, allow the heel F to be a little the 
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~ RAILWAY COMPANIES AS CARRIERS.* 
By Bocer H. Wrrcocks, LL.D. 
Wuew asked by one of your members to read a 


bearing 
on some branch of railway law it occurred to mmo thes the sub- | ji 


ject which I propose bringing under your notice this eveni 
‘right not be considered altogether alien to the work 
this Society. I have often heard it remarked by that the 
best parliamentary counsel are those i engineer- 
jog mattters ; and I cannot but believe the converse holds 
equally good, and that the ablest engineers are those who have 
some knowledge of the law bearing upon their professional duties. 
It is not, however, my intention to touch upon disputed 

ints of construction, or to “drag forth any monsters 
into light,” but rather in as brief and intellectual a manner as 
in me lies to point out the leading features of the law regula- 
ting the rights and duties of railway companies as carriers. 

It has been remarked that bs all inventions, the alphabet 
and the printing press alone excepted, those inventions which 
abridge distance have done most for the civilisation of our 
species.” Indeed the press and the steam engine together may 
be said to bave produced the most striking phenomena of 
modern civilisation. 

In the presence of a body of gentlemen whose professional 
avocations enable them to form wider and sounder views on rail- 
way matters than any outsider can possibly pretend to, it would 
be idle for me to dilate on the benefits, moral, intellectual, and 
material for which we are indebted to the improvements in the 
means of locomotion introduced and perfected by our railway 
engineers. I propose, therefore, plunging at once in medias res. 

For convenience of a ment, I have decided on treating 
of the rights and liabilities of railway companies (1) as car- 
riers for the State, (2) as carriers for the public, and (3) as 
carriers inter se. 

First then of railway companies as carriers for the State. 
A branch of our subject which may, it seems to me, be best 
considered with special reference to the conveyance of the 
mails, and the transport of the forces. 

Mails.—From the date of the institution by Henry VIIL 
of arude postal system for the conveyance of inland letters, 
the English Post Office has been a State monopoly under the 
immediate control of an officer styled at successive periods, 
“* Master of 7 Postes,” “‘ Chief Postmaster,” and,“ Postmaster- 
General.” James L. introduced many improvements into the 
British postal service, but it sonnshant Vers partial and imper- 
fect until 1643, when the Long Parliainent devised a more 
elaborate scheme, which was further consolidated and extended 
under the protectorate of Cromwell. It was then ordered that 
“there shall be one General Post Office and one officer styled 
the Postmaster-General of England and Controller of the Post 
Office.” At the Restoration this arrangement was confirmed 
and the profits of the Post Office, which included the provision of 

t-horses as well as the carriage of letters, were settled on the 
Dake of York for life. The mail-bags carried on horseback at 
the rate of about five miles per hour, were despatched once a 
week from all parts of the kingdom. 

The first penny post was set up by William Dockwray, a 
citizen of London, in the reign of Charles Il. His employés 
delivered letters in the City of London eight times a day, and 
the advantages of the undertaking were so obvious that its 
popularity was not even affected by the suggestion of the then 
puissant Titus Oates that ews treasons and plots lurked at 
the bottom of thebags. The Duke of York, however, complai 
of the enterprise as an infrin nt of his ly, and 
obtained a judicial decision which for a time extinguished the 
London penny post. A Post Office Consolidation Act was passed 
in the reign of Queen Anne, and in 1784, after much opposition 
from the authorities, mail coaches were adopted. But in the 
absence of some more rapid means of communication than horse 
power affords, no posta! system, however complete in its internal 
organisation, could ever attain that perfection of which rapidity 
in transmission is the most essential requirement; and hence it 
was reserved for the Victorian, or railway era, to witness the 
development during the first three or four years of her present 
Majesty's reign, of a postal system which is probably almost as 
near perfection as any human system can be. 

On the 14th of August, 1838, an Act was passed to provide 
for the conveyance of the mails by railways at a reasonable rate 
of charge to the public. By it power was given to the Post- 
master-General to require any railway company to convey the 
mails together with the - m charge and other officers of 
the Post Office, either by ordinary or special trains at such 
hours of the day or night as the Postmaster-General should 
direct. The Act also made provision for the appropriation of 
special mail carriages, the conveyance of mail coaches and carts, 
and the payment to the company of such reasonable remuner- 
ation as should be fixed on by agreement or decided by arbitra- 
tion in case of difference. The Postmaster-General was also 
authorised to determine the services of any railway company, 
and to enforce a penalty for refusal or neglect to carry in ac- 
cordance with his reasonable directions. Railway companies 
may be required under the provisions of the same Act to give 
security by bond for the proper discharge of their duties as 
mail carriers. 

It has been said that “ universal history, the history of what 
man has accomplished in this world, is at bottom the history of 
the great men who have worked here.” If the history of our 
postal system is regarded from this—the great man or hero point 
of view—Sir Rowland Hill will certainly 
“great man” or hero. The construction 
end of the kingdom to the other afforded the 
tunity for the exercise of his genius and energy 
of bis ideas did run like wildfire through the country it was 
because the lines were smooth. The ren feature in his 
celebrated plan of post office reform consisted, as every child 
knows, in the adoption of a uniform rate “ee, for inland 
letters withont reference to distance. In 1839, the last year of 
the old system, about 824 million of letters were conveyed by post 
in the United Kingdom, in the following year, the first of the 
new system, the number increased to nearly 169 millious. Ia 
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bolt. And as steam-power is at once the cause of, and only 
means of checkmating, that rapid concentration of great armies 
which is so marked a feature in modern warfare, many contend 
that the British railways, or at any rate lines our 
chief military centres, should become the proper hb 
The progress of this opinion bas recently received a considerable 
impetus from the able manner in wi the telegraphs have 
been worked by a Government de t. Apart, however, 
from the general objection to which all excessive centralisation 
is from its tendency to check the growth of national inde- 
pendence and self-reliant action, and to promote the spread of 
officialism and individual y, there is in the present case 


the still more’weighty special objection of the enormous sum, 
babl over 600,000,000 that would be required for the 
of the British railways. Further, it does not follow because a 


Government department has conducted the comparatively simple 
telegraph service with credit and t that equal success would 
attend the State management of our complicated network of 
railways. Herbert a in his “ Study of Sociology,” writes, 
“*The State should purchase the railways’ is a 
asserted by those who every morning read of chaos at the A 


miralty, or cross-purposes in the dock or wretched army | di 
organisation, or diplomatic bungling that endangers , Or | i 
frustration of justice by technicalities and costs and delays—all 
without having their confidence in ism shaken.” 

Yet, although the British railways are not State y, and 
have not been desi by military engineers, and our 
bridges are built with a view to the commerce of and 80 


have in their abutments no cavities for the reception of gun- 
powder, still the Legislature has not been so entirely 

of its duties as to omit all ision for of the 
forces, the tem seizure of the lines and plant by the War 
Office in case of emer, , or even for the purchase outright of 
railways under ial circumstances. i 
By an Act passed in 1842 it was enacted “that whenever 
it shall be necessary to move any of the officers or soldiers of 
Her Majesty's forces of the line, ordnance i 
ans, @ Oe nates ey ee ae ee 
shall, and are y required to permit such forces respectively 
SSO a ae iti a 
i i at the usaal 


between the Secretary at War and such 
railway companies for the conveyance of such forces on the pro- 
duction of s route or order for their conveyance, si the 
proper authorities.” And by the statute 7 and 8 Vic. c. 85, all 
railway companies (except those unaffected by any legislation of 
that, or any subsequent session) are bound to provide for the 
conveyance in a first-class carriage of every commissioned officer 
proceeding on duty at a fare not exceeding twopence per mile; 
and also for the conveyance in carriages, provided with seats, 
and protected from the weather, of each non-commissioned officer, 
or private, or wife, widow, or child of such non-commissioned 
officer or private, at a rate not exceeding one penny per mile. 
This Act farther enacts “that every officer so conveyed shall be 
entitled - take with him ot pny weight of personal lug- 

without extra char, soldier, marine, private, 
Oe, or widow, shall be eititled to take with him, or her, half a 
hundred weight of 1 luggage without extra all 
excess of the above weights of personal luggage being paid for 
at the rate of not more than one halfpenny per and all 
public baggage, stores, arms, ammanition, and necessaries 
and things (except gunpowder and other combustible matters 
which the company shall only be bound to convey at such prices, 
and upon such conditions as may be from time to time con- 


shall be conveyed at charges not exceeding tw »pence per ton 
sella, the escichanee af the aoltney ox atiner Somes Welae tiean tn 
loading and unloading such goods.” The conveyance by railway 
of officers or men in the Navy, or belonging to naval coast 
volunteers. and of the reserve, has also been provided for in terms 
ee 

By the Act of 1871 for the better Regulation of the Forces, 
passed at a time when the memory of the Battle ot Dorking 

green in men’s minds, it was enacted that “ whenever 
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raliy been looked wu as a necessary evil, and one that | continuity of the conduit as has been so very generally re- | experience of a number of drains laid under hi 
hari be nameeal ge oathe would be least felt. And it | com for the prevention of typhoid fever. _ Sieetions thab'a fa. pipes incre ouieabie Bc hee ae 
is the aushor’s desire to show that this black liquid isasub-| If all enclosed communication between house and drain | than a 6-in. pipe, whether it be for a cottage or a country 
etance manufactured in were abolished, no hydraulic inst sewer gas | mansion. is evident. material to be con- 


i considering of ponen 
parts of sewage. By the general public, the refuse arising 
in the water-closet is considered most important. Now 
everything that leaves a water-closet in a house remeins in 
that closet several minutes exposed to the outdoor air we 
breathe, and in an i outdoor closet probably it re- 
mains as many hours, Yet if the apparatus be proof against 
sewage and sewage gas, water-closets used within the houses 
of the rich and close to those of the poor act without any 
annoyance to the inmates. There is, then, at a distance of a 
few feet no odour perceptible from fresh faces when the 
portion of water, generally allowed for their removal, is 


This must also be the case with the bedroom slops, in- 
eluding the most valuable and polluting part of a towa’s 
night urine—for this is shut up in a close room 
with every one of us a great part of each 24 hours. Culinary 
refuse also, of every description, remains within the dwellings 
of the most fastidious without causing annoyance that has 
yet attracted attention. We learn, moreover, from the 
ehemist that human excreta commence to decompose when 
thirty hours’ old, excepting when urine comes in contact 
with some already putrescent matter, and then decomposi- 
tion commences much earlier. 

The first part of the engineer's task in the sewerage of a 
town is to construct such works for conveyance as shall do 
their duty with respect to every particle that reaches them 
within a period of say twenty hours, or, for the sake of keep- 
ing well on the safe side, as much quicker as possible. This 
does not ~ difficult ; but it has never been done. House 
refuse has but rarely passed through a system of sewers 
without being made into black putrid sewage, and with the 
change the manufacture of the much-dreaded “ sewer gas” 

ing on at the same time and place. Where, then, is the 

y? There is cause for unnecessary delay throughout the 
sewerage of almost every town. 

Commencing at the starting point, there is a D trap or 
syphon trap under every closet, in which the solid excreta 
are arrested until sufficiently decayed to pass away in a fluid 
state, or until, which is very seldom the case, the supply be 
large — and sudden enough to drive a floating, or per- 
haps scarcely floating, substance over the bend that regulates 
the surface of the water in the trap. These traps are, in 
fact, the root of much of the evil against which they are 
intended to be protection. 

The effect of the little commonly known as 


protection against 
would probably ever be required in towns drained upon 
sani inci The author is now adopting this system 
at a public institution (where itis important that the sewage 
d be as little decomposed as possible en route), for he is 
satisfied that where the condition of sewage after it has left 
the house is a matter of any importance, all the good that 
syphon traps do is often more than counteracted by the 
harm. The stopping stations indoors being thus reduced in 
number as far as practicable, the underground works come 
next for consideration. From an engineering point of view 
branch drains and main drains are equally parts of a whole, 
and must therefore be considered together. If the journey 
through a system of sewage is to be ‘ormed in the least 
ssible time, it is necessary first to reduce to a minimum the 
mgth of that part of the course which cannot be made 
materially easier. The sluggish house drains then must be 
as short as ible, and as is self-evident the course of all 
ehannels, w f main or branches, must be so constructed 
that the term water-carriage, when applied to them, does not 
mean the carrying of water and the keeping of solids, but 
the utilisation of all waste water for the purpose of carrying 
away all solids. 

The first point to be decided in the sewerage of a town is, 
whether the sewers should act also the part of surface and 
subsoil drains, that is to say whether what is known as the 
“separate system,” should be adopted or not. The author 
believes the separate’svstem is the right one, for the following 
reasons: 

1. All sewage channels may be made of a character to 
suit their every-day duty, whereas, in the ‘‘ combined 
system,” dimensions quite unfitted for the normal state of 
things are made necessary by the possibility of an occurrence 
which probably does not take place once in several years. 

2. The quantity of sewage to be treated at the outfall is 
known and constant. 

8. The main channels of each kind having only one class 
of work to do may be so placed as to do that with a mini- 
mum length of branch. 

4. The sand that is necessarily deposited by storm water, 
may lie without mischief in the invert of the clean water 
channel of a separate system until the next storm eomes to 
move it, whereas, it would be a complete bar to the passage 
of solid matter in sewage. 

5. If a sewer acts as a land drain, it must be porous in 
order to ‘allow percolation from the subsoil, and in the 
dry season when the springs are low there would be percola- 
tion, although | probably in a less degree, of sewage in the 





traps, under scullery and pantry sinks, is in a great 
the same. Next comes the branch drain. This is generally 
of 6 in. pipes, which, if put down without a view to simply 
saving outlay, are probably laid at an inclination of 1 in 40, 
with joints made water-tight with cement or clay. Now 
bow ay house with the average number of inhabitants, say 
six, quantity of water passing through these pipes 
not most — exceed 150 gallons a day. Suppose this to 
be dise uring six hours, it would form a stream not a 
tenth of an inch deep; it is true that this is occasionally ex- 
cooded by reason of a whole tub full of water being emptied 
at once, but the tendency of a passage of water through the 
small pipes is to equalise the discharge, and practically there 
is never water enough in a house drain to float solid matter 
away in its original condition and form. This is the most 
important fact connected with the water-carriage system, so 
that a word or two of explanation of why and how house 
drains do their work at all may not be out of place. 

If solids to pass out of the house traps at all before 
being liqueBed, they ave only propelled —- the house 
drains very slowly and intermittently, _ ly stoppin 
together at some bend or low place. “ Why then,” it wi 


re 


it takes a household a considerable time to make e h 
solid refuse to fill the bore of a 6-in. pipe, but less time for 
the refuse to become sufficiently decomposed to be washed 
away. 

Next comes the public sewer ; if recently constructed this 
is self-cleansing, that is to say, it is made so that the normal 
flow is sufficient to keep the invert free from deposit, and, 
being at the rate of perhaps a mile an hour, removes every- 
thing without any material delay. If the sewers are old, 
they may be the “elongated cesspools” that have been so 
much talked and written about, with their inverts covered 
with sand and sewage sludge waiting to be flushed by the 
next storm, and possibly losing the little water that reaches 
them h open joints into the surrounding soil. In this 

sewer is a gasmaker, in the former it is only a 
The difference is unimportant in the suthor’s 
opinion so far as the atmosphere is concerned, although, of 
course, otherwise as regards the purity of the subsoil water. 
So much for the means that have been adopted for the re- 
moval $ town refuse ; aw to the improvements by 
it of and even suggest. The syphon tra pear to 
first resting-places ; it would be bold in ne say that 

need not exist at all, and that all traps against it 
; : -_ Guat goed man, wever, be 


i 








done by reducing their pacity toa 
minimum. A house may be better inst a sewer 
by cne syphon than by several, for the le one is more 
certain to keep charged, and less decomposition takes place 


5 
ce 


one, a having the whole water ~" the house 
ing through it, its contents are more uently changed. 
j order to secure the most math aching od hones dot 
it is necessary that the closet connexion should be between 
Rosten saben outlets from the house for cleaner water. 
» in order 


asked, “ is not every drain blocked?” The answer is, that | posi 





The separate system would probably be no more expensive 
if laid down in the first instance, for the im; ious ls 
would be very small, say a Gin., 9in., or a pee instead 
of a brick sewer patags 35. 69 ES while the clean 
water drains not 


does | would be shorter than those collecting sewage for an out- 


fall. Fay wg me as well as because mg og we could 
arise from their being overcharged owing to their having no 
connexion with houses, they might without danger be 
smaller than if they received sewage, besides which, as will 
be seen hereafter, a considsrabie saving in house drains may 
be effected by the adoption of the se; system. 

Whether a town be drained originally on the separate system, 
or whether, as seems likely to be very common now, the original 
sewers be retained for c¢ water, and a new set of imper- 
vious sewers be laid down for organic refuse, the clean water 
channels will be either found, or laid, probably without 
much trouble, along the lines of public thoroughfares. 

It is, however, the sewage member of the system that is 
the subject of this paper, and its position, dimensions, form, 
and construction, are points of the utmost im The 
ition of a collector should be ruled by the position of 
what it has to collect; and in the majority of instances a 
house discharges its refuse from some point at its back, for the 
closet, the scullery, and the washhouse, are generally in the 
eed pe peter ay ty. not actually in the back yard; the 
length of branch drain necessary would, therefore, be con- 
siderably less if the sewer were close behind the house than 
if it were in the street. The diagrams show the relative 
lengths, depths, and gradients of the channels in the two 
eases respectively; and it will be observed that while the 
branches, shown on the former, have a circuitous route and 
have a fall of 1 in 40, those on the latter are not one-tenth so 
long and have a fail, by which the character of the drain is 
——, changed, the solid matter almost falling through it 
instead of being slowly washed away in the manner already 
described. 

Another inestimable advantage of placing the sewers in 
this position is that it becomes unnecessary to lay drains 
under houses-a most extensive and certain source of 
mischief. Then as to the size of these channels. Since they 
are not subject to rainfall they will be large enough so 
by they are capable of carrying away the water used 
in district as rapidly as it is supplied; it is necessary, 
as @ precaution against stoppage by anything inserted 
out of mischief through a 4 in. branch, that no public 
sewer be of less diameter than 6 in.; a sewer this 
smallest size would, however, often be sufficient for a popula- 
tion of a thousand. It is undesirable to have sewers of a 


ving to converge to any particular point | P: 





quantity of water used is in neither sufficient to keep 9 4-in. 
pipe running full, while the invert of the former being more 
contracted gives the flow a greater depth and carrying 


power. 

As to form. It is generally admitted that the egg-shape 
is the most advantageous where a variable flow is to be pro. 
vided for, and the flow, even in @ separate system sewer, 
varies very considerably (owing to the habits of a population), 
although not to such an extent as that in a channel receiving 
storm water. In brick sewers this form is generally adopted, 
but with pipe sewers it appears to be a common impression 
that anything but a circular pipe would give more trouble 
than it is worth. This, the author believes, is the case with 
ordinary stoneware, because it warps while burning, and the 
circular pipe has the pony a that when it is being leid 
down it can be turned until the flat place in one pipe fits the 
flat place in the other. This twisting during manufac- 
ture is not so considerable in fireclay goods, for the author 
had several miles laid of egg-shaped socket pipes made of 
this material, and from careful and constant inquiries has 
ascertained that there was not a single one among them that 
would not fit the last laid. 

Whatever be the form of a pipe sewer, it is most important 
that its joints should be made water-tight, and free from any 
cause ot obstruction inside. Pipes mye poy 4 been joined 
with either Portland cement or clay, in both cases a class 
of work almost unobtainable is required to insure either a 
clear or i impervious conduit, for it is found most 
difficult to prevent the spigot end of one pipe settling in the 
socket of the next and foremg the ay Fae cement through 
the joints into the sewer, the result being certainly an in- 
equality in the invert equal to the settlement, and very pro- 
bably a fringe of cement all round and an open space at the 
top of the joint. More than one mode has been patented for 
securing a concentric and water-tight joint for earthenware 
pipes, but none appear to the author so praeey why simple 
as the driving of a single collar of tarred yarn e between 
the spigot and socket and keeping it in position with a narrow 
fillet of cement. By this meaus perfect concentricity or 
freedom from inside projection, as well as the greatest practi- 


cable degree of im is obtained; this forms a 
better joint than ~ the space between the spigot and 
socket is solidly filled with cement, for the yarn collar is to a 
certain extent elastic, and therefore unaffected by a slight 
settlement which would crack the cement. The author 
adopted this plan both for sewers and house drains, and has 
always been well satisfied with the result. 
(To be continued.) 


Nicaragua Suir Cayat.—Reports of certain explorations 
and surveys for a ship canal between the Atlantic and the 

‘acific oceans, illustrated by twenty large maps, have been 
printed by amped! ee ie United States. The 
expedition for ing t) explorations was originally orga- 
nised by Commander Crossman in 1872. In Apri 182, 
Commander Crossman was accidentally drowned, and Com- 
mander Hatfield was in charge for the remainder of the 
season. The sessed eat of work was carried on subse- 

uently b Lull, who reorganised the expe- 

ition in November, 1872, and was in command of it until 
its completion. 











American TeLeGRaPuy.—It opposes in the course of 
last year the Atlantic and Pacific Te’ Company con- 
structed new lines to the extent of 7284 miles. The com- 
pany’s system of lines and connexions covers 14,612 miles of 
poles, and 28,477 miles of wire, and it affords direct com- 
munication with 1385 offices. The company’s lines extend 
from New York City vid Albany, Sarstoga, Oswego, Syra- 
cuse, and Buffalo, thence by two routes to Ogden, Utah, 
where they connect with the lines of the Central Pacitic 
Railroad Company. At Oswego and Buffalo a connexion is 
i ines of the Dominion Telegraph Company 
of Canada; and at Rye Beach, New ire, with the 
undertaking of the Direct United States Cable Company. 





A German Potar Exrprpitiox.—lt is stated that a com- 
mission charged by the German Federal Council with the 
consideration of proposals for an expedition to the North Pole 
has nearly completed its labours, and that the expedition 
will probably be in the course of next year. 
Herr von Stosch will superi the necessary preparations. 


English polar expedition, which will sail 
through Smith’s Sound, a thorough meteorological and 
ee survey of an important part of the polar regions may 
com This survey is expected to throw much light 
on the causes of terrible winter storms which often devastate 
the northern coasts of Germany. 


New noms one oo ony the March monthly 
discussion took place upon the question, “ Will the adoption 
of extra high pressure ine and other 

cussion, said, as 
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PROPOSED DIVERSION OF THE SCHELDT, AND ANTWERP DOCK IMPROVEMENTS. 
BY MR. RUSSEL AITKEN, ENGINEER, LONDON. 





| Plan N°1 Showing the work hat cary be 
done mthout alTecurng the existing trafic 
of the Pore. NE the dotted. lines show tha 
various arrangonents of Docks provuled. 
for ur Une estimate 


THE PORT OF ANTWERP. 

In a law passed by the Belgian Government on 
the 17th April, 1874, it was decreed that con- 
siderable extensions should be made to the Port of 
Antwerp, which is now quite insufficiently pro- 
vided with dock and river quay accommodation for 
its large and increasing traffic. 

The problem to be solved was the laying out in 
the most suitable manner new quays, so as to 
secure sufficient frontage for large vessels, and to 
throw those quays sufficiently into the river to give 
them ample width. In pursuance of this object the 
Government prepared a plan showing a line of new 
quays which give a greatly increased width of 
frontage and an improved alignment to the river. 
Towards the north it joins the entrance of the old 
basins and the basin of the Kattendyck by a wall 
which extends in front of the Quay du Rhin, the 
width of which it somewhat increases. The objects 
of this plan were threefold: 1st, in the town to give 
an improved alignment to the river front ; 2nd, to 
reconstruct the Quay du Rhin, and to continue the 
wall up stream, this quay being now in a ruinous 
state ; and 3rd, to reclaim land the river above 
the town, opposite the grounds of the Southern 


Plan N°3 Shamng New Dock eroclosed. 
& ready for traffic. 


| Citadel. Such was the 
the Government plan, but before p: 


were asked for designs, 


Antwerp, they may be classed under three heads : | quays. 

1. Those of which the of a firm of Antw 3. The plan prepared 4 Russel Aitken, 
engineers are the ype, who not being satisfied with | of 36, Great George-street, Westminster, which 
the line laid down by Government, proj other | reproduce; and as it contemplates a diversion 
lines, on which the quay wall was to be founded. | the River Scheldt somewhat similar to that which 
They argued that if yoy omegeleneioons gr has recently been successfully carried out in the 
considerable demolition of , house ill be | Danube, in front of Vienna, a description of - 


in order to give the quays the necessary 
¢ river will not | more especially as it seems to give a amoun 
uired depth of 26 ft. in front of | of dock and Sax tacks bor oecnieamel 


necessary 
width, and also that the scour 
maintain the 


quays. They, ore, an of | e F 

quay ai ene n ollow the line of the vos pew 4. ar 
sent W es. largely area docks, provide deeper 

We. Thee of Wilh Me Leon's, fd deo, more easily accessible locks, and to make a con- 


y be taken as the type. 


ma 
the quay in front of the t docks 
be aanend wal into de bod ofthe 
and a 

sill was to be constructed in front of 












eral outline and object of 
ing with 
the execution of the works contractors and others | not unattend<d with 


docks. It is evident, however, that, as 
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Plan N°4. Showing manner ir. whuch 
New Locks & Quays may be added 





plan may not be unin to our readers, 


s 
s 
e 
ze 
5 
: 
; 


to | which there should be 26 


i 
: 
. 
i 











sou 1090 00 2000 ae 


necessitated the construction of river walls in depths 
varying from 2. ft. to 48 ft. at low water, they were 
great cost and some risk, owing 
to the silting which must take nae during the 


These designs were exhibited at the Town Hall of | lengthened time required for ing these river 
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the Kattendy-k 75 acres in extent, and for a new dock 
to increase the surface of the Kattendyck by27 acres, 
the land would cost 1,115,000/., whilst the sum re- 
quired for the land necessary to carry out the scheme 

posed, and which we illustrate, would not exceed 
40,000/., and would at the same time give double the 
dock area. Mr. Aitken proposes to make a deviation 
of the Scheldt, and to form entrance locks between 
the new canal and the present bed of the river. The 
following would be the mode in which the works 


would be carried out. About 250 acres of low lying | 


icultural land would be purchased on the left bank 


of the river, the value of which would be 40,0002. | 


The excavation of the new river channel, and the 
docks and basins would then be commenced, and as 
soon as the new channel was finished the water would 


be admitted. The lower side of the river opposite | 


the Northern Citadel would then be dredged out, so 
that the tide would rise and fall in the new channel, 
and a similar operation would then be performed on 
the upper side, so as to open a through communi- 
cation. The new channel being completed, the 
actual bed of the river opposite the Kattendyck 
would be closed by caissons near the Téte de Grue, 
When this bed of the river is closed the docks would 
be approached by the old channel of the river, while 
vessels for up stream would pass through the new 
passage. As soon as the quay from the Téte de 
Grue to the new entrance locks is finished, the 
enclosing quay from the Northern Citadel to the new 
locks would be commenced. When the latter work 
was nearly completed the new locks and gates would 
be opened to allow a free passage of water and 
shipping. No. ] of the engravings on the previous 
page shows the new entrance lock and basin com- 

leted, the side jetties and foundations for the caissons 
in the old bed of the river, near the Téte de Grue, 


the new river bed dredged, and all prepared to | 


alter the course of the water. / 
Plan No. 2 shows the course of the river diverted 


into the new channel and the caissons in place across 
the old bed of the river. 


Plan No. 3 shows the first period of the new | 


proposed docks, giving space for anchoring forty- 
six Transatlantic steamers or other large vessels, at 
the estimated price of 1,080,000/. 

Plan No. 4 shows how new jetties, locks, &c., 
can when desired be added to meet the demands of 
future increased commerce. The total estimated 
expense for the complete scheme is 1,800,0( 02. 

The following is a summary of the capacity and 
estimated cost of Mr, Aitken’s scheme. 


Surface of water eee - 173 acres 
” ” and quays ove 870 ,, 
Total estimated cost of work «+» 1,800,000. 
Cost per acre of water 10,400/. 
” ” ” and quays... 4,865/. 
River wall, with 26 ft. of water at 
eee 3,280 ft. 


low tide ove 
At the conclusion of his report Mr. Aitken 
points ont that but little inconvenience would be 
experienced from the accumulation of sand during 
the progress of the works, and that this could easily 
be removed by dredging. y 
We believe that until the present time no decision 
upon tie subject has been arrived at, but it is one 
that will not admit of much further delay, on 
account of the great inconveniences which the 
limited and insufficient space in the port occasions. 


AIR ENGINES.* 
(Coneluded from page 418). 

84. We have now to look at the effect of adding 
an economiser to such an engine as we have been 

aking of. In order that an economiser may be 

use it is necessary that /, should be greater than 
¢,; in all ordinary cases it is much greater, Then 
the maximum economy will be attained when the air 
is heated during the process d a from ¢, to/, by 
means of heat stored up in an economiser during 
the process 4c. To represent this graphically we 
have drawn upon Fig. 9 (which is in other mo or 
the same as Fig. 8), the isothermal lines 4 4' and dd' 
of the temperatures /, and /, respectively. The air 
is expanded from r, to v,. and raised from /, to ¢, by 





“@ Errata in the article published May 21. 
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means of heat which has been stored in the econo- 
miser during diminution of volume from r, to r and 
| fall in temperature from /,to /< These two quan- 
| tities of heat are of course equal, and the areas re- 
presenting them—d }' p » and d' 4 k gq—are necessarily 
equal also, 
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85. It is not necessary to analyse the operations 
at such length as we did in considering the engine 
| without an economiser, It must be sufficient to say 
| that the whole heat supplied by the fuel is equiva- 
jlent, per pound of air, to 183.45 (¢, — ¢ ), and the 

whole of this is turned into work, because the fluid 
|is reduced again to ¢,, The work done is represented 
|by the area 4'ahkp. Much of this work has to be 
|given back again, however, and the whole heat is 
therefore not permanently transformed into energy. 
This returned work, as it may be called, which 
corresponds to the rejected heat of the engine, is 
equal to 183.45 (4, — ¢ ), and is represented by the 
jarea dc d'qn. From what has been said before, it 
will be recognised that 4’ a / p=53.15 (t4 — ¢»), and 
ah kl=130.3 (t, — ¢, ), and similarly with the other 
diagram. It can easily be shown, both geometrically 
and algebraically, that Z'a4%p, the mechanical 
equivalent of the total heat received by the fluid, is 
equal to dah c+dced'g n, the sum of the mechanical 
}equivalents of the utilised and rejected heat. 
86. It will now be evident, by a similar process 
|of reasoning to that employed in paragraph 82, that 
with a perfect economiser the efficiency of such an 
}engine as that which we are discussing is 
(ta — te )—(ta ran te )_ te —ta or te —?- : 
ta—to ta te 


This fraction is still smaller than fa—te but 


a 


fo — | In Shaw's engine 


it is much greater than 


Professor Rankine gives the temperatures as pro- 
bably 


ta = 1534 deg. (absolute) 
t = 1255 ” ” 
= 611 ” ” 
a= 625 ” ” 


Taking these as correct the efficiency of the engine 
if it had been perfect would have been 0.67, its 
maximum theoretical efficiency with a perfect eco- 
nomiser 0.59, and its maximum theoretical efficiency 
without an economiser only .18. There is no reason 
why the ratio between the actual and the theo- 
retical efficiency should not be the same in the two 
last cases, and it appears, therefore, that without 
a regenerator the engine would use fully three times 
as much fuel as with one, a conclusion which can- 
not be too much remembered by the inventors of 
economiser-less air engines. 

87. It will now be understood that the efficiency 
jof the fluid in these engines must always be less for 
|the same limits of temperature, than in engines de- 
signed like Stirling’s or Ericason’s. This is an 
jevident disadvantage, but it is counterbalanced 
| by a very great advantage in another direction over 
|those machines. Hitherto we have spoken of eco- 
jnomy of fuel depending only on the efficiency of 
|the fluid, or the proportion of the heat received 
| from the fuel which the engine was capable of turn- 
jing into work. This in itself is perfectly correct, 
| but it is obvious that economy of fuel depends also 
upon the proportion of the whole heat actually 
generated by the combustion which the construction 
of the machine enables the fluid to take up. It has 
not been necessary to consider this before, because 
other air engines are very much on a par in this 
respect, improvements which could be made in the 
furnace of one could also be made in that of the 
others. 

88. In reference to furnace gas engines, how- 
ever, the case is entirely different. Suppose that 
of two engines one was so constructed that half of 
the potential energy of the fuel went, unavoid- 
ably, up the chimney, while in the other the whole 
of it was passed into the fluid, then it is obvious 
that in order that the engines should do equal 
amounts of work the efficiency of the fluid in the 
first must be double of that in thelatter. Economy 








> 


of fuel, therefore, depends upon the product of two 
factors, the efficiency of the furnace and the effi. 
ciency of the fluid, the one expressing the proportion 
of the total heat of combustion which is passed into 
the fluid, and the other the proportion of the heat 
received by the fluid which is turned into work, 
Thus if we have a machine in which each efficiency 
is equal to .5, then the work done will correspond 
to .5x.5=.25 of the energy potentially in the fuel. 
On the other hand, in a machine in which the effi- 
ciency of the furnace is .9 and that of the fluid .35, 
their combined efficiency is .9 x.35==.315, and the 
consumption of fuel will thus be less than in the 
former case, although the efficiency of the fluid itself 
isnot so great, ‘This is exactly what takes place in a 
furnace gas engine, and constitutes its greatest 
advantage. ‘There is no flue or chimney through 
which the hot gases are carried directly away, so as to 
dissipate their heat uselessly to surrounding objects, 
but the whole of the products of combustion are 
compelled to pass through the engine itself. It 
is not possible to state exactly what the efficiency 
of the furnace actually was in the engine we have 
been considering, but there is no doubt that it is 
far higher in engines of the third class than in those 
of the first two. 

89. As we have before mentioned, it does not fall 
in with the object of these papers to examine the 
constructive details of Shaw’s, or any other air 
engine. We may also ag by without notice the 
inventor's own very crude ideas as to the theory of 
his machine, working with water in the economiser, 
&c.; the engine was better than the theory. We 
have pointed out the one great theoretical advan- 
tage of furnace gas engines, and also the absolute 
necessity of working them with economisers, for no 
obtainable increase of furnace efficiency would make 
an air engine succeed which had a fluid efficiency of 
only .18. Unfortunately we are here met by the fact 
that it is very difficult to arrange an economiser with 
such a machine, so that it shall not become clogged 
up, and therefore useless, by the deposition in it of 
solid matter carried over with the gasfrom the fuel. 
The multitubular economiser is less likely to get 
choked than one made of wire gauze, or thin plates, 
but it can hardly be so efficient in its action. This 
difficulty has been one of the chief obstacles to the 
use of furnace gas engines. 

90. Another great drawback to them is that their 
position in reference to high pressures is practically 
the same as that of Ericsson's engine (already ex. 
plained in pars. 65 and 66), and that they must, 
therefore, be extremely bulky in proportion to their 
power. The fact that the heat of compression has 
to be retained, and not got rid of, is, from this point 
of view, in their favour, All the difficulties attendant 
on the use of extremely high temperatures are found 
with this engine even more than with Ericsson's, and 
the working parts are liable to become abraded by 
dirt, or particles of coal, carried in by the air from 
the fuel. 

91. In the class of furnace-gas engines is to be 
found, as we have mentioned already, the oldest 
practicable air engine, Sir George Cayley’s (1807). 
The engines of Wenham, Churchill, Soéderstrém, 
Howard, Lehmann, and others belong to the same 
class, and most of these inventors get over the diffi- 
culty of the choking up of the passages in the econo- 
miser by dispensing with the economiseraltogether ! 
| The other defects which we have pointed out in the 

last two paragraphs are left by them quite unre- 
}medied. Such engines use much fuel, and occupy 
|much space, and have the solitary advantage that 
| they are practically inexplosible, an advantage that 
|seems to be too dearly purchased in these cases. 

92. We have examined the descriptions of a very 
large number of air engines, some of which would 
deserve mention if these articles were historical 
instead of scientific; but as none of them have 
survived, or are likely to be resuscitated, it is not 
necessary to particularise them here. Among the 
more notable are Parkinson and Crossley’s engine 
(1827), which had some good points, and belonged 
to the same class as Stirling’s engine, and a rotary 
‘steam and smoke” engine*, patented by a Mr. 
Fernihaugh, which among many absurdities, per- 
haps deserves to be mentioned as being the most 
preposterous we have come across. 


93. Engines worked by a mixture of steam and 
air are also very numerous, but the consideration of 
them does not lie within our province here. Their 
variety is endless, from an air engine with a little 








® See Bourne's “ Examples of Modern Steam, &«., En- 
gines,”” page 238. 
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steam injected into the cylinder to a steam engine 
with a little air injected into the boiler. Their theory 
is very complicated, on account of thedifferent effects 
upon air and steam produced by the same change of 
temperature or of condition as regards heat. I: is 
possible that in some exceptional cases certain me- 
chanical advantages may arise from the mixture of 
the two fluids, but this will only occur where there 
were serious defects in the engine as arranged to 
work with one fluid. No economy will result from 
the mixture of the two fluids in engines which have 
previously been so arranged as to work economically 
with one. 

94. In concluding this series of papers we propose 

to recapitulate briefly the results we have arrived at 
in them, and to draw a few conclusions which may 
be useful to those who are attempting or may 
hereafter attempt to make air engines a commercial 
success. Regarded simply as a medium for converting 
heat into work, air has zo advantages whatever over 
steam ; the talk that used to be made about the dif- 
ference in their specific heats giving one an advantage 
over the other was entirely based on a misconcep- 
tion. ‘Their maximum theoretical efficiencies be- 
tween any given pair of temperatures are equal, but 
in practice it is probable that at auy temperatures 
at which steam can be used with safety, the ac/val 
efficiency of the fluid in a steam engine would be 
greater than that in an air engine. 
” 95. Air engines have two great advantages, viz., 
(1) that they can be used with safety at tempera- 
tures which would be quite out of the question with 
steam, and that in this way the efficiency of the fluid 
can be immensely increased ; and (2) that the furnace 
gases can be used directly in the working cylinder, 
and thus the efficiency of the furnace also greatly 
increased, although at the expense of a part of the 
increase of fluid efficiency. The economy from these 
causes is so great that a properly designed air or 
furnace-gas engine ought, in theory, to use only 
one-half or one-third as much fuel per unit of 
power as a thoroughly good steam engine. The 
possibility of this great saving is, we think, ample 
justification for our having devoted so much of our 
space to the subject. 

96. The economiser or regenerator — apparatus 
by which the temperature of the air in the engine 
can be raised without expenditure of heat by the 
furnace, and lowered again without rejection of 
heat into the atmosphere—is an invention without 
which the success of the air engine would be im- 
possible. Without it, air engines could not even 
approach their theoretical efficiency, and would be, 
in the matter of fuel, wasteful, instead of econo- 
mical, power producers, The collateral advantage 
possessed by air ongines in point of safety would 


hardly be worth considering by itself if the engine 
were wasteful of fuel, as it must be if it has not an 
ecobnomiser. 

97. The difficulties attendant on the construc- 
tion of a mechanically perfect air engine are unfor- 


tunately more numerous than its advantages, al- 
though we hope that they may be eventually over- 
come, They may be summed up as follows: (1) 
Che high temperatures which must necessarily be 
used in order to gain the full advantage of the 
machine are very destructive to the machine itself ; 
(2) the receiver in Class I. and the cylinder bottom 
in Class IL. have failed to withstand the heat of the 
furnace to which they are exposed, having no liquid 
in contact with them, and crack or burn; (3) air 
as a fluid is a bad couvector of heat, that is, it does 
not distribute heat throughout itself rapidly, and in 
this way the average temperature throughout the 
bulk of the air when it ought to be at its highest may 
be considerably below the highest limit, and in- 
versely the average lowest temperature may be con- 
siderably above the lowest limit, The range of 
temperature is thus decreased, and the efficiency 
correspondingly diminished; (4) the small effec- 
tive pressure which it is alone possible to obtain 
in the engines of Classes I. and IIL, render them 
necessarily very bulky and expensive in proportion 
to their power. This holds true, it will be remem- 
bered, even when the actual pressure of the air in 
the machine is very high, because of the small ratio 
borne by the effective to the actual pressure; (5) 
the difficulty of arranging a governor in such a 
way as to render the speed uniform, where every 


addition of coal to the furnace tends directly to in- 
crease the speed, is very considerable; and (6) the 
economiser is liable to become useless by being 
one up with solid particles carried through it by 
the air. 


98. In the engines in Class I.—the Sterling type 





—the first difficulty is not found, because the work- 
ing cylinder is kept cool; the fourth does not exist ; 
and the sixth does not apply, because the air does not 
pass through the furnace. The second difficulty is 
the one which here gave most trouble, and for over- 
coming which means have not yet been found. The 
whole of the difficulties except the last apply to 
Class II. The second does not apply to Class it, 
and the third only in a very small degree. 
We should not despair that (2), (3), (5), and (6) 
might be overcome, but (4) will certainly pre- 
vent engines constructed either like Shaw’s or 
Ericsson's from ever coming into use. In neither of 
these can even the ¢heoretical mean effective pres- 
sure exceed 10 lb. at the utmost, and the actual mean 
effective pressure would probably never exceed 5 lb. 
or 6 lb. per square inch, When it is considered that 
the use of a mean effective pressure of five or six 
times as much is not now ancommon, and that the 
bulk of an engine is inversely in proportion to the 
mean pressure in the cylinder, it will be seen at once 
that such engines are not likely ever to supersede 
steam engines. 

99. Of Classes II. and III, the latter is far the 
more promising, for not only are the disadvantages 
of (2) and (3) not felt in it, but it has the great ad- 
vantage, possessed by neither of the other classes, 
of effecting the increase in the furnace-efficiency. 
In its present form we fear the low pressure will 
om an insurmountable objection to its use, but 

y a modification of its arrangement this may be 
got over, and in that case means will be found for 
the other difficulties connected with it to small di- 
mensions. The difficulties which are really the most 
serious were fairly overcome in Stirling’s engine, 
and it does not appear impossible that means might 
be devised for preventing the destruction of the 
receivers by heat. If this could be done an engine 
made on the principle of Stirling’s, but with 
a number of mechanical improvements in details, 
would be less costly than a steam engine and boiler 
of the same power, would take up less room, and 
would be much more economical of fuel. 

100. An air engine which could combine the cool 
cylinder and high pressure of Stirling’s engine with 
the increased furnace efficiency of Shaw’s, if such a 
machine could be designed, would probably succeed 
at once, and be very largely alegted. The primd fucie 
objection to the possibility of the combination is that 
the high effective pressure in Stirling's engine is the 
consequence of using the same air overand over again, 
and not discharging it into the atmosphere, raising it 
toa high pressure once for all before setting the en- 
gine to work, and not by the compression of a fresh 
volume of air every stroke. The increased furnace 
efficiency of Shaw’s engines, per contra, is obtained 
by using at every stroke a fresh volume of air passed 
through the furnace and converted into gas. In 
their present form these two advantages are clearly 
incompatible, but it does not follow that a way can- 
not be found for securing them both in one engine. 
Experiments in this direction have been going on 
for some time in very good hands, the means adopted 
including some arrangements now used for the first 
time. We hope that they may be ultimately as 
successful as they deserve to be. 

101. We have now concluded our subject. We 
have endeavoured to explain the theory of the diffe- 
rent classes of engines using air as their working 
fluid, and to give a popular explan. ‘ion of the 
principles upon which they act. e have pointed 
out the conditions under which only they can 
succeed, the theoretical advantages which they 
possess, and the practical difficulties which have 
hitherto prevented the attainment of these advan- 
tages. We have, lastly, indicated the directions 
which improvement must take if these difficulties are 
ever to be overcome. Whether air will ever supersede 
steam or not as a medium through which heat can 
be transformed into work we cannot venture to 
prophesy, but there seems sufficient possibility of its 
doing so to make the subject practically important, 
and to justify us in giving some space to an attempt 
to set the bearings of the whole matter, in a popular 
form, before our readers. ‘ 








Tue MessaGerixs Manitimes Fieet.—The value of the 
fleet of the M ies Maritimes at the close of 1874 was esti- 
mated at 4,341,0211. This total —— an augmentation 

fs the 


of 11,8752. when =. wi prop eng valuation 
of December 31, 1873. During past year three of the 
company’s ships—the Balkan, the Vatican, and the Carmel 
—have broken up. A new steamer, the Orénoque, has 
been brought into use, and extensive improvements have 
been carried out in the Indus, the Tanais, and the Prevence. 


loom to weave wide cloth such as calico, 
fact it was to weave calico by power that ! 
Cartwright set himself the task to accomplish, a3 
related in a former article. 

The power loom must be adapted to perform 
various operations of the weaver, and these are as 
follow: 

1. To open the shed. 

2. To throw the shuttle, 

3. To beat the weft together. 

4. To wind up the cloth as it is woven. 

Although these are the only operations required 
to weave, there are many circumstances that must 
be attended to in order to make the best use of the 


understood to mean 
, and 


e 





Fig. 257. 






































loom. In plain weaving to open the shed and beat 
together the weft threads is a simple matter, but in 
ease the weft thread should break, the loom would 
continue to move unless some contrivance was used 
to stop the loom without the assistance of the 
weaver, and in case the shuttle should fail in being 
thrown through the shed into the opposite box, it 
should stick in the shed, then serious e would 
be done to the warp if there were no means to 

the loom suddenly, The winding up of the cl 

in constant end regular intervals must also be 
effected, or as the cloth beam became filled the 
cloth would be wound up faster in proportion to 
the diameter of the cloth beam. 

Now the above operations could be accomplished 
in the ribbon loom with much less difficulty than in 
broadcloth looms, ‘The shuttles could be easily 
and safely thrown through the shed without danger, 
and the winding up of the ribbon as woven is very 
ingeniously carried out by a plan that could 
scarcely be adopted ina wide loom, ‘Therefore, the 
problem to be sulved to weave wide cloth was a very 
different one, and it now remains to be shown how 
it was accomplished. 

The first mention or suggestion that is known 
relative to weaving by power is given in the French 
‘« Journal des Savants” for the year 1678, a of 
which was printed in the Transactions of the Royal 
Society of London. In these works a model is shown 
and described of a ‘“‘ New machine for making linen 
cloth without the aid of a workman.” lt was pre- 
sented by M. de Geunes, an officer of the French 
— to the Royal Academy. 

ig. 257 is a copy of the drawing, which is in- 
serted here on account of its being first known 


attempt at power weaving, and not from any 
rome actin s emabettioniieds 
“ serpent,” and the shuttle is inserted in a lever, and 





and 
carried half way the shed where it is re- 
ceived by lever on the side 
of the loom. Cams are to work the headles, 
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and in this instance, although of little practical use, 
they certainly are the first application of tappets to 
looms. 

The next attempt appears to have been made by 
‘Robert and Thomas Barber, of Billborough, 
Nottingham, gentlemen,” who took out a patent in 
1774, No. 1083, for ** Machinery for preparing, 
spinning, and weaving fibrous substances, &c.” 


The specification is accompanied with a drawing | 


| 
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| 
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up, &e 
etulewn, set short of being perpendicular under the | 


L, L, L, represents the layth or swing of a common | ¢atch 

loom, with the sley in which ow the threads }4 a = —— pt es " ~% x a 
1, 1, a square shaft fixed upon thelow rails avers fixed upon opposite squares of main shaft, 

which, moving ci , roll the i up untill 

the catch lays hold of layth. 16, 16, 16, 16, four 

traddles, with ends coming forward almost under 


layth. 2 a cog wheel, which gives motion to the 
poe cent it is moved by a water wheel, or a 
wheel turned by horses, air, or fire. 3,3, two | th in shaf botto: 

wheels, with each a piece cut out to make them | payed the yor. poten hg ok thee 
catch upon the arms 5, 5, and hold them forward | which slip on wires to strike the shuttle. 19, 19, 
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of the loom, and it is particularly interesting from 
the circumstances that the picking shafts with the 
sticks, cams, and studs are precisely the same in 
principle as the most approved looms of the present 
day. ‘The plan had been thrown aside or forgotten, 
and many years elapsed before it was again taken 
up or re-invented, The date also is eleven years 
earlier than Dr. Cartwright’s first patent, but it is 
probable the doctor knew nothing of the matter. 
_ 258 is a copy of Messrs. Barber's drawing 
attached to the apecification, and their own descri 
tion of the invention is also given as follows :—‘ 






, Upper arms 


' down the traddles. 





































































































untill the return of the sluice suffers them to | two wires, which carry shuttle triggers. 20, 20, a 
flirt into them again, 4, 4, two upright shafts, | weight, which, fix’d to a strap running over a wheel, 
with spindles at top and bottom, each of them | back the carriage. 21, 21, two springs fix'd 
two arms. These shafts stand on the outside | upon the layth. 22, 22, two bandages from the 
of the loom. 5, 5, the two low arms in the | upper arms to the springs. 23, 23, two bandages 
shafts 4, 4, with each a castor for the wheel from springs to shuttle triggers. 24, a button fix'd 
catches, to press back and continue holding till | on frame. 8, traps of ring. 12, the motion, The 
the cut part comes round again. 6, 6, the cog wheel, being uel " the main power, turns 
with straps to the springs. 7, 7,7, 7, | the shaft gently round. Two of 7, 7, press down 
four arms, with wheels in the points, to press) the two of 16, 16. One of the lavers, 15, rolis up car- 
8, 8, the flat or top part of | riage 10, whose catch lays hold upon 13. ‘The laver 
a frame (mark'd with red ink), fixt up almost as | quits the wheel by its circular motion, and the 
high as the bottom of the layth 1, and goes | weight 20 strikes forward the layth to the work, at 
under it; the other end comes back to two) which time the spring is trapt of by 24, aad, being 
uprights 9, 9. 9, 9, two standards, which also | released, returns one of the 3, 3, having the cut-out 
supports the weights and the carriage. 10, 10, a | place upwards, 5 is pluckt back into the adjutage 
jage to run backward and forwards occasionally by @1, and its bandage 22, which is buckled at point 

i 6. At the same instant the bandage 23 plucks 


w 
P 


upon frame §, 8, having ey epee aes | in | 
roves in 8, 8, where dotted. 11, an iron catch, » | 18, which drives the shuttle to the ite side. 
eld down at tail by a spring. 12, a spring to | Thus one course is wove in half a revolution, &c.” 


hold down the iron catch. 13, an iron stop for; It does not appear that Barber's loom was ever 
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DOUBLE-CYLINDER SCREW ENGINES FOR STEAM LAUNCHES: 


CONSTRUCTED BY MESSRS. ALEXANDER WILSON AND CO., ENGINEERS, LONDON. 
(For Description, see next Page.) 


brought into use, and nothing more is heard of a 
power loom until 1785, when Dr. Cartwright took 
out his first patent, the doctor’s own account of 
which has been previously given. This, the first 
of the doctor’s patents, was for a vertical power 
loom, but it was a very crude affair, and was aban- 
doned. In 1786 he took out a second patent, and 
in 1787, 1788, 1789, and 1792 he obtained other 
patents for various improvements and additions to 
his loom, &c. ; but the 1789 patent was his famous 
patent for combing, dressing, &c., and not weaving. 

In these various patents are to be found the first 
attempts to accomplish certain operations that are 
indispensable to the power loom, Thus he attempted 
means to stop the loom when the weft thread broke, 
and to stop the loom suddenly when the shuttle 
failed to be driven through the shed, and several 
other matters of more or less importance that have 
since been — and brought into general use. 
But as we have before rela’ 


the doctor was un- 











fortunate, and did not meet with the success his 
endeavours deserved. From his’ second patent, 
Fig. 259 is taken, and represents (reduced) his 
oom. 

jut although Dr. Cartwright did not succeed in 
carrying out his inventions, they were followed b 
other inventors who ultimately became successf 
There were three patents that led to that result, 
viz.: Robert Miller, 1796, invented the “« wiper” 
loom, so-called from the cam, called a ‘‘ wiper,” 
to throw the shuttle. In 1803 Thomas Johnson 
patented another form of loom which was long 
known as the *‘ dandy” loom, This Mr. Johnson 
was a clever mechanic, and made the loom under 
the directions of Mr. W. Radcliffe, who, not only 
invented the loom, but was the original inventor - 
the dressing frame. Mr. Radcliffe his 
taken out in Johnson’s name, it is stated, so rer 
‘* foreigners” should not have their attention drawn 
to them, which otherwise his own name would be sure 





to do from the reputation he had. The third patent 
was that of William Horrocks, cotton manufacturer, 
of Stockport, 1803. Mr. Horrocks’ loom was long 
known as the ‘‘ crank” loom, and Figs. 260, 26] isa 
copy of the drawing attached to the specification. 

Further improvements were made upon this loom. 

and it ultimately came into general use. 
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and in this instance, although of little practical use, | L, L, L, represents the layth or swing of a common | 
they certainly are the first application of tappets to loom, with the sley in it, which strikes the threads re pork. | "ae ie aan By iy — 


looms. 


The next attempt appears to have been made by 


up, &e. 1, 1,a square shaft fixed upon the low rails jg fixed : uares of main 
of a loom, set short of being perpendicular under the | which, sipelaa aiid. cay pote 3 up soe 


“Robert and Thomas Barber, of Billborough, | layth. 2 a cog wheel, which gives motion to the 
an gentlemen,” who took out a patent in | whole when it is moved by a water wheel, or a pang my ye pas any ‘aire aaa oake 
vO, 


1774, 
spinning, and weaving fibrous substances, &c.” 


1083, for “* Machinery for preparing, | wheel turned by horses, air, or fire. 3,3, two the main shaft. 17, the bed of the layth, or bottom 


| wheels, with each a piece cut out to make them | on which the shuttle passes. 18, 18, two triggers 


The specification is accompanied with a drawing | catch upon the arms 5, 5, and hold them forward | which slip on wires to strike the shuttle. 19, 19 
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of the loom, and it is particularly interesting from 
the circumstances that the picking shafts with the 
sticks, cams, and studs are precisely the same in 
principle as the most approved looms of the present 
day. ‘The plan had been thrown aside or forgotten, 
and many years elapsed before it was again taken 
up or re-invented. The date also is eleven years 
earlier than Dr. Cartwright’s first patent, but it is 
probable the doctor knew nothing of the matter. 
Fig. 258 is a copy of Messrs. Barber's drawing 
attached to the specification, and their own descri 
tion of the invention is also given as follows :—‘ 











untill the return of the sluice suffers them to | two wires, which carry shuttle triggers. 20, 20, a 
flirt into them again. 4, 4, two upright shafts, | weight, which, fix'd to a strap running over a wheel, 
with spindles at top and bottom, each of them pulls back the carriage. 21, 21, two springs fix'd 
two arms. These shafts stand on the outside upon the layth. 22, 22, two bandages from the 
of the loom. 5, 5, the two low arms in the upper arms to the springs. 23, 23, two bandages 
shafts 4, 4, with each a castor for the wheel | from springs to shuttle triggers. 24, a button fix'd 
catches, to press back and continue holding till | on frame. 8, traps of spring. 12, the motion. The 
the cut part comes round again. 6, 6, the | cog wheel, being mov the main power, turns 
, upper arms with straps to the springs. 7,7,7, 7, | the shaft gently round. Two of 7,7, press down 
four arms, with wheels in the points, to press thetwoof 16,16. One of the lavers, 15, rolls up car- 
down the traddles. 8, 8, the flat or top part of riage 10, whose catch lays hold upon 13. The laver 
a frame (mark'd with red ink) fixt up almost as | quits the wheel by its circular motion, and the 
high as the bottom of the layth 1, and goes | weight 20 strikes forward the layth to the work, at 
under it; the other end comes back to two | which time the spring is trapt of by 24, and, being 
uprights 9, 9. 9, 9, two standards, which also | released, returns one of the 3, 3, having the cut-out 
supports the weights and the carriage. 10, 10, a | place upwards. 5 is pluckt back into the adjutage 
jage to run backward and forwards occasionally | f 21, and its bandage 22, which is buckled at point 
| upon frame 8, 8, eels Searles eee of 6. At the same instant the bandage 23 pfecks 
| groves in 8, 8, where dotted. 11, aniron catch, axled, | 18, which drives the shuttle to the ite side. 
held down at tail by a ‘em? 12, a spring to | Thus one course is wove in halt a section, &e.” 
hold down the iron catch. 13, an iron stop for, It does not appear that Barber's loom was ever 
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brought into use, and nothing more is heard of a 
power loom until 1785, when Dr. Cartwright took 
out his first patent, the doctor’s own account of 
which has been previously given. This, the first 
of the doctor's patents, was for a vertical power 
loom, but it was a very crude affair, and was aban- 
doned. In 1786 he took out a second patent, and 
in 1787, 1788, 1789, and 1792 he obtained other 
patents for various improvements and additions to 
his loom, &c. ; but the 1789 patent was his famous 
patent for combing, dressing, &c., and not weaving. 

In these various patents are to be found the first 
attempts to accomplish certain operations that are 
indispensable to the power loom, Thus he attempted 
means to stop the loom when the weft thread broke, 
and to stop the loom suddenly when the shuttle 
failed to be driven through the shed, and several 
other matters of more or leas importance that have 
since been perfected and brought into general use. 
But as we have before rela 


the doctor was un- | 
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fortunate, and did not meet with the success his 
endeavours deserved. From his’ second patent, 
Fig. 259 is taken, and represents (reduced) his 
oom, 

jut although Dr. Cartwright did not succeed in 
carrying out his inventions, they were followed by 
other inventors who ultimately became successful. 
There were three patents that led to that result, 
viz.: Robert Miller, 1796, invented the “ wiper” 
loom, so-called from the cam, called a ‘ wiper,” 
to throw the shuttle. In 1803 Thomas Johnson 
patented another form of loom which was long 
known as the *‘ dandy” loom. This Mr. Johnson 
was a clever mechanic, and made the loom under 


| the directions of Mr. W. Radcliffe, who, not only 


invented the loom, but was the original inventor of 
the dressing frame, Mr. Radcliffe had bis paten.s 
taken out in Johnson's name, it is stated, so that 


|“ foreigners” should not have their attention drawn 


to them, which otherwise his own name would be sure 

















to do from the reputation he had. The third patent 
was that of William Horrocks, cotton manufacturer, 
of Stockport, 1803. Mr. Horrocks’ loom was long 
known as the *‘ crank” loom, and Figs. 260, 261 isa 
copy of the drawing attached to the specification. 
Further improvements were made upon this loom, 
and it ultimately came into general use. 
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Canadian Pag Railway Survey, has left Ottawa for Thander 
Bay, to teke the Prince Arthur section of that 
survey. 

Lo 41s Micntca.—Discoveries of pure cannel coal in 
miles north-west of East Sigeee, Michigan, 
were gly autumn. This spring a company has been 
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THE ST. GOTHARD TUNNEL. — No. III. 

From the preceding Tables (see page 462 ante) 
it will be seen that during the time that the last 
machines were being established, the mechanical 
perforation made a marked progress, until it ex- 
ceeded at each opening the daily average of 19 ft 8 in. 
and 2] ft. 3in. On January lst, 1875,the time when 
we may consider this final arrangement to have 
been complete, the total advance of the heading was, 


feet. 

Northern (Geeschenen) end 5370 
Southern (Airolo) end ove eee 4406 
Total ax eve 9776 


or nearly 10,000 ft. out of 48,936 ft., which is 
the total length of the tunnel. From the first 
of January the progress bas been much greater, 
as the nature and dryness of the rocks have 
improved. Atthe one end the granitic barrier 
of Finsteraarhorn is passed at a distance of 6560 ft. 
At the other end the difficulty with water has 
disappeared. The progress of the work may there- 
fore be said to have arrived at a normal state. We 
may see, indeed, from the following Tables that the 
progress of the heading varied sensibly at the south 
end, which in the first four months of 1875, showed 
in January, 336 ft.; in February, 328 ft. ; in March, 
28] ft., and in April, 424 ft. At the north end, 
the remaining granite was traversed by the monthly 
advancements as follows: In January, 304 ft. 1 in. ; 
in February, 272ft.; in March, 303 ft. 1 in., and 
324 ft. in April. 

Let us consider the deductions that may be made 
from the results just given in the progress made in 





the mechanical perforation, with regard to the 
future of this colossal work now in hand. In the | 
first place it is certain that since the conclusion of | 
the tunnel under the Col de Frejus, mechanical | 
drilling has made an immense progress in the St. | 
Gothard Tunnel. If we refer to the figures ob- | 
tained during the progress of the Mont Cenis| 
Tunnel* we shall see that during the two years| 
of the St. Gothard work, under very adverse con- 
ditions, the daily average progress is much beyond 


that obtained with the Franco-[talian tunnel. The 
monthly advance at St. Gothard, as we have} 
seen, reached 748 ft. in April last. The most| 


remarkable results obtained at Mont Cenis oc- 
curred at both ends of the tunnel in October, 
1870, two months before the completion of the 
heading. ‘The monthly progress was 553.33 ft., of 
which 292.57 ft. were made at Bardonnéche, and 
292 57 ft. at Modane. If the geological profile of 
the Mont Cenis Tunnel be referred to it will be 
seen thatthe rock, consisting chiefly of calcareous 
schist, cannot be compared to the crystalline rock at 
St. Gotbard, and still less to the granite which the 
heading at Goeschenen traversed through 3280 ft. 
‘The progress made in mechanical perforation will 
be the more striking if we recall the conclusions 
arrived at by M. Grattoni, the able colleague of 
Sommeilier, and stated in the report edited by 
him, and prepared by order of the Italian Govern- 
ment on the railway projects through the Helvetic 
‘Alps by the three routes, Lukmanier, Splugen, and 





St. Gothard. The length of these three tunnels 
were es.imated as follows : 
feet. 
Lukmanier oo 67.072 
Splugen ove * 53,946 
St. Gothard one , ° 48,544 


This last named length does not vary greatly from | 
that definitely adopted. According to the esti- 
mate of M. Grattoni the period necessary for the 
formation of these different tunnels would be : 


years. 
Lukmanier 115 
Splugen eee oe 12 
St. Gotbard eee oe 10.5 


Now the figures we have already published, 
enable us to name a time for the junction of the 
north and south headings of the St. Gothard Tunnel, 
considerably Jess than the eight years accepted by 
the bold contractor, M. Louis Favre. It is worth} 
while noting that the report of M. Grattoni is dated | 
August, 1865, when mechanical perforation was 
still in an experimental stage. We are far from 
wishing to depreciate the efforts, or take from the 
glory of the illustrious engineers who opened a new 
field for mechanical science by this grand work. It 
is simply for the sake of comparison that we publish 
the records of progress of the Mont Cenis Tunnel, 
leaving our readers to compare them with the work 
now being done at St. Gothard. 





© Want of space compels us to postpone the publication 
of this Table. 





| It will be seen from the engraving that the design is of the 
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» 14 .| 14 2] 8 8/23 0 65 | 15 25/129 20] 4) 12. 
io Se 17 10| 8 60/26 0] 8 9.84 fr 35 10 25 2: * 3 ee 
» 16 | 16 10} 8 60/295 O}| 8 9.84 1/12 0/10 40/21 40] 3; 9.84 
» 7.118 5} 8 60/21 55} 8 11.15 }16 0/18 50/28 50) 4) 13:12 
» 18 ..|17 50| 8 45/26 a : 10.00 /10 45 1b 0 | 21 45 : 10.49 
, 10 ...117 85} 8 25} 26 9.84 | 9 Oj} 11 2/20 25 11.15 
” 90 ..| 16 35) 8 55/25 30| 8 9.84 }18 5/14 15 | 27 20| 4| 1410) 
» 22 «| 10 40; & 50/16 30] 2 6.568 &. 0/10 15/20 15] 3) 10.49) 
» «622 ow] 16 45} 7 60124 85) 8 9.84 9 20/16 35 | 25 55} 4)| 14.76) 
» 2 ..| 14 8) 8 80123 6] 8 10.83 }11 50/14 15 | 26 5 | 4 14.43) 
» 24 16 10/11 40/27 50] 4 13.12 }10 60 /1L 5/21 55] 38) 11.16] 
«: ae 15 80 8 80; 24 OO; 8 9.18 }12 0/20 0/22 0] 3) 11.82) 
» 26 16 10, 8 20/24 30] 3 9.84 116 20'12 0|27 20] 4) 13.77] 
» 16 45 8 25/25 10/] 8 10.17 14 25/12 10/26 35} 4! 18.12} 
» wali 0: §$ eis = 3 8.85 | 9 &!| 8 8117 40] 8/ 10.82) 
ae 16 45| 8 5/123 50 8 | 10.82 | 114 40 18 16/27 55 | 4/ 18.77} 
» 30 14 10) 9 10/ 23 20) 3 | 10.82 | (10 55 | 9 40/20 35) 3) 984) 
oa 16 30; 7 86/23 25/| 8 9.18 | 5674.00) 13 35 | 15 20/28 55 | 4 13.77 4742.00 
“Total 479 35 266 40 \746 15] 94 | S081 | 338 45 (399 25 (733 10 | 99 335.98 
Bit h. m. h. m | h. m [mm «. mR | | h. m. | h. m. h. m. |m.s.) ft. 
Averages 1 35 0 52: 2 27'324! 9a1 | 1 Of 11 | 2 11 [3 38! 10.83) 
Rock traversed Granitic Gneiss. | Micaceous Schists. 
h. m. {| h. m. | b. m. ft. ft. h. m. | h. m. | h. m. ek Te 
February 1...; 17 0| 8 40/ 25 40 3 8.85 | 5674.00 10 10; 10 40, 20 50 38) 10.49) 4742.00 
5 2...) 14 45| 8 46/23 30) 3 | 885 | 11 35| 14 35/ 26 10 4/ 13.12 
a 3...) 12 55) 7 60/20 45) 3 | 885 | 9 30) 12 15| 21 45° 4) 13.77 
‘ 4..., 18 20/10 40/29 0| 4 12.41 | 7 45\;12 5/19 50° 3| 11.11 
sa 5...) 11 60) 6 10/17 0} 2 | 689 | 11 20/138 65| 25 15 4) 14.43 
* 6..| 17 20} 9 10/26 30/ 8 | 10.92 12 25] 14 60| 24 25 4)! 14.10 
- 7 vil ig 45| 9 51!27 50 3 | 10.82 10 35 8 10'18 45 8) 10.82 
» S81 1b 9/ 6 15/17 40] 2 | 7.21 | 12 55| 18 35 | 26 30' 4/| 14.10 
m 9... 17 10/10 0/|27 10] 8 9.84 | 4 05) 3 10/ 7 15| 1] 8.93 
» 10...) 18 40) 8 45) 22 25} 8 | 1049 | 6 40/18 15/19 65, 8| 12.79! 
» 21..| 18 53) 8 8 | 223 90/ 8 9.84 li 25/14 35/26 0} 4) 15.68] 
» 2.) 18 O| 11 46/90 4) 4 13.12 7 80/14 15] 21 15; 8/ 12.18 
i 14 25; 9 20/23 45/ 3 | 10.49 11 10} 18 80] 24 40: 4/ 1476 
eon ig 20; 8 20/26 0) 8 | 9.84 | Il 85} 8 30} 20 5 + 38) 10.33) 
he 15...) 16 10) 9 15) 24 2! 8 | 885 | 13 0} 9 60| 22 50|' 3/| 1033 
pa 16 15 45 8 0 39 45 3 = 19 85} 18 5/| 32 40 be 
- Walls @| FS 6182.8) 8 84 | 12 | 8 45/| 20 55| 8 | 10.66) 
» 18...) 1 6) 8 25/22 309) 8 | B19 | 16 0} 8 20/24 20 8 | 10.66) 
» 19..116 3| 8 2/23 0} 8 | 9.84 11 15) 8 30/19 45; 3} 10.17] 
» 20... 16 20; 9 20/24 40; 8 9 84 18 0| 15 20/ 28 20) 4 | 14.26 
. O81 2 -OtT 8 OTe: 8! Ss 9.84 13 10| 9 +0/22 10! 38/ 10.18} 
” 99) 14 45| 8 40/23 25| 8 | 10.82 12 10| 8 30 | 21 0 8 | 10.66} 
» Rri't gle 6] 45| 2 | aa 14 40] 9 80/98 10| 8| 1098] 
9s 24. b ° é ‘ 7.2 | \ 
a) 16 55| 9 20) 25 15| 38 10.82 17 0| 9 a9 | 26 10 8/ 10.49) 
"a 16 10) 8 60/25 0} 3 | 885 | 7 30) 7 O| 2 80, 3) 10.17] 
» 27.115 ©| 8 45) 23 45) 8 | 10.82 | /13 20/10 0/| 28 20 4/ 1812 
» 28...{ 16 20) 8 80)2% 0/ 8 | 918 | 5946.10) 16 20/ 7 55/ 24 15 3) 10.49) 5069.68 
| | _-———— a a | ——- 
Total + (428 15 (244 15 (672 30 83 | 272.10 346 20 |297 5 jess 25 92 |327.68 
’ h. m. | h. m. h. mi ms.| ft. h. m. | bh. m. | b. m. |m. s.| ft. 
Averages ...; 1 34/ 1 15/ 2 26,828) O71 13 | 0 54! 1 58 3 64 11.60} 
Rock traversed; Granitic Gneiss. ate: Micaceous Schists with Veins of Quartz. 


MARINE SCREW ENGINES. 

Tue engraving on the preceding page illustrates a pair of | 
double-cylinder screw engines 14in. diameter and 18 in. 
stroke, made for towing purposes by Messrs. Alexander 
Wilson and Co., Vauxhall [ron Works, London, and which 
are good examples of careful and well studied arrangement. 


most substantial description, and that the general arrange- 
ment is somewhat similar to their well-known pattern, 
except in regard to the framing. This consists of a central 
standard cast hollow to give increased stiffness, to which 
the guide bars are attached at each side by means of pro- 
jecting lugs. The base of this standard where it rests on 
the bedplate extends beyond the central line of the cylinder, 
and in addition the outer corners of the cylinders are sup- 
ported by four turned wrought-iron stanchions or pillars, 
thus securing a framework of great rigidity combined with 
lightness, while every part of the engines is accessible for 
the purpose of adjustment. As shown in the engraving, the 
reversing lever has been carried upwards, so as to be worked 





! 


from the deck, though it is generally arranged to be worked 
from the level of the bedplate. A great number of these 


| engines have also been supplied for winding purposes, for 


which they are well adapted, being fitted with reversing 
gear, and occupying a very small amount of floor space. 








Natat.—Coal has been discovered near Port Elizabeth, 
Natal, but no one has been found sufficiently enterprising to 


work it at present. A railway from Port Elizabeth to ock 
is in course of construction, and is expected to be completed 
by March, 1876. Fifty years since, the population of Port 


i only numbered 62 souls ; now it amounts to 14,000. 


OraGo (N.Z) Stoxz.—Oamaru stone is of excellent quality. 
Easily obtained and plentiful, workable with a carpenter's 
died th tae, le of being cut and carved to any design, 
of a light cheerf ectews, end besetting bantes tho tongue 34 
is exposed to the atmosphere, it will soon ly make the 
district from which it is obtained a scene of y- 
It is being used in the erection of one of the best p 
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TABLE No. IV.—THE SAINT GOTHARD TUNNEL. 
Datty Proeress wave 1y Darvine tux Heapines purine Marcu anp Arrit, 1875. 
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| Noptugry (Gescuenen) Entrance or Tunnzt. 


RRR ‘ 








Sourmern (Arro1o) Estaance oy Tunyzt. 



















































































Py 
pam | oe ae Sg) el od | og | oe ots | Se 
Sen 2 3 B| }e 3a i", £3 2\£ 
| es sos re 23 | a he Sea j 3 eck z z 
| Ef Ses 2&5 gs | Ae was | BF é Es 5 FI é == 
(PR aR Solas] & <4 | &A a” i 5 | 
bh mi bh. ath om. Be > ft. |b m| ho mj kh m ft. ft. 
March 1...) 14 50 | 8 85) 23 25/| 8 19.49 | 5946.10/18 0]| 8 25/26 25) 8 | 10.83/ 6069.68 
» 2 eo} 13 50} 9 30) 28 20| 8 9.84 12 80; 6&6 40};18 10} 2] 689 
tok, 16 2 | 8 35/2 OO; 8B 984 16 30) 8 20/24 50] 8] 1082 
ns | 15 4) 8 80/24 10} 8 | 984 18 45 | 8 36/27 20| 8} 10383 
‘s 5 ow. f 14 26} 9 10) 28°25] 8B 9.84 18 5 | 7 45/265 60! 8] 8.86 
oe, 117 15} 8 80| 25 45; 8 | 9.84 16 15| 5 15/20 80; 2] 6287 
ee ;16 30) 8 40; 25 10) 3 9.34 19 6 | 7 66127 O} 8 
: R 17 0} 8 40/25 40! 8 9.84 ;} lt O} 6 80/17 80) 2B) Fat 
: a) 11 30; 5 20; 16 50 2 7.21 19 10| 7 60;27 Oj 8} 1033 
_- 15 55; 7 45, 28 40| 8 9.44 | 18 60; 8 80} 27 20}; 3} 10.83 
ae | 16 40; 9 30; 26 lO; 3 | 820 | 14 10 5 30/19 40] 2) 6.89 
es | 15 10| 8 806/23 40!) 38 10.82 | 22 10] 8 80)}30 40] 3} 10.40 
» 8 wt D By) 6812 YS 9.84 ;16 O} &6 O;} 21 Of} 2} 689 
oo le 17 30, 8 10; 2% 40! 38 9.84 |} 12 65 | 5 65) 18 50} 2) 689 
cigs 11 65| & 56/17 50; 3 | 7.21 (20 30 | 8 60) 29 20] 8) 10.49 
oo 2 8 23 6) & 45/31 60; 3 | 984 |18 6&| 8 10) 26 15] 8} 10.17 
» 17 oj 12 80; 6 40) 18. 10) 2 +4 6d6 /13 85 | 6 15119 60; 2] 656 
» 18 «| 15 60; 8 60/24 40; 8 9.84 17 25| 7 45/26 10| 8) 9.64 
“ae 16 50; 8 10/2 0} 8 | 984 16 10] 8 50/25 ©} 8} 10:17 
» | 20 «| 1 OF; 8B 0; 28 Of} 8 | 10K 10 55; 6 6/17 O} 2) 6.56 
, |2l «| 16° 80) 8 40; 2 10} 8 | 1082 19 45 | 8 55/28 401 3} 10.88 
ae 12 36; 8 16/20 50; 8 | 10.82 |}12 Oj} 11.60/23 50] 2) 666 
- 7 O} 8 39/25 30] 3 | 9.84 '17 40] 8 0/25 40] 8! 9.84 
» 2 wi 17 40}; 9 &126 46 | 9.84 }18 15; 8 165) 26 30} 8) 9.84 
3 a 16 40; 9 5/26 45; 8 | 1082 }11 25} 5 B)17 O} 2} 672 
, 26 18 50; 9 0; 22 5; 3 | 9.64 /19 50/11 80/21 20] 4| 1994 
,< 2 18 10; 8 30; 21 40; 8 | 10.49 113 55] 9 6/23 O} 8} 1082 
28 12 30 8 25) 21 65 38 | 9.84 1/12 60 8 6; 20 60 3} 10.82 
> oi 14 80; 9 6198 8! 8 | 9.84 |16 30| 7 40) 24 10] 8} 1049 
- ) 1420, 8 40/23 0; 8 | 1135 }19 385} 8 6/27 40); 8) 771 
9 1 16 0) 9 30/24 30, 3 | 10.49 es tent Be 20; 5 O/}18 20; 2| 721) 6350.60 
Total .../ 480 80 260 5 740 85 | 90 | 303.02 504 10 |227 80 (731 40 | 83 (280.91 
- i | ase 
h. m b. m.| b. mimes} ft. | bh. m. h. m. | h. m ime) ft. 
Averages ..| 1 35! O 51' 2 281385! 9.77 | 1 48/0 50 | 2 36 13 41) 9.06 
——_—_-— —-— —— | : 
Rock traversed Granitic Gneiss. ! Crystalline Schists. 
ih m. hm h. m. . ft. i[h. m.; bh. mw, bh. mm. ft. ft. 
April 1 | 18 50; 8 8 | 22 20 3 | 1082 | 6249.12), 18 35; 8 40/27 15/ 8) 10.08 
-y | 16 20) 8 35/24 66; 8 | 984 | | 18 45 | 8 ©} 21 45 | 8] 10.49) 6850.60 
» 8 of 19 50/12 16/81 5] & | 1228 | | 14 5 | 8 45/28 50} 81 10.49 
oe 2m | 14 60} 8 40); 23 80 3 9.84 115 15; 9 85) 24 60!) 4) 13.77 
ae | 16 55] 8 15/}25 10! 8 | 10.49 118 10! 7 50/21 ©} 8} 10.17 
ae .| 16 85| 8 10/24 46; 8 | 9.84 16 35 | 7 15/23 60} 3] 11.16 
re 16 30; 8 15| 23 45); 8 9.84 19 85 | 9 56/29 80) 4) 13.77 
ee i3 20; 8 10| 21 30; 8 10.49 } 11 6] 6&6 8/16 40; 3} 787 
— .| 14 40; 8 10) 22 6) 3 10.82 | || 22 20} 9 10) 381 80 | 4) 14.10 
’ 10 115 40} 8 10/23 60]; 8B | 10.17 | | 12 10; 7 20/}19 30} 3] 9.85 
ee 117 8] 8 15:25 60; 8 11.48 | 18 60/10 30/29 20] 4) 18.77 
12 ../18 16| 8 156 | 21 80} 38 8.85 | 12 10| 7 85119 46) 3| 984 
~ a 116 O} 8 46:23 4 8 | 10.82 | 18 55] 9 80) 28 25; 4/ 13.12 
14 | 16 20} 8 65/25 16) 8 | 10.82 | 11 35 | 10 50/22 26 | 4/| 13.77 
15 14 6| 9 6/24 10; 38 | 10.49 15 9 | 9 5) 24 20; 4/ 14.10 
16 11 45| 8 50/20 8} 3 | 1049 10 85} @ 80/20 6; 4; 1443 
17 117 85} 11 50/29 2] 4 13.12 | 17 30 | IL 20/28 50) & | 17.38 
18 17 10; 8 20' 25 80/ 8 | 11.15 10 30} 8 6/18 380! 8! 10.82 
19 1/13 40| 9 80, 23 10] 8 | 1049 | 14 45 | 10 85/25 20) 4) 16.74 
20 [15 0O| 9 20; 24 20] 8 9.84 10 25 | 15 45) 26 10) §& | 20.50 
21 146 10! 8 25/23 35; 3 | 9.08 11 10/11 ©}22 10) 4! 16.40 
22 16 20; 8 30 24 50 3 9.84 | 1 10} 13 10; 24 20/| 5) 22.97 
23 Ki oe 8 8 24 20/] 38 | 984 |} 11 6} 10 65/21 56 | 4) 1476 
24 ..| 14 55| 8 80| 23 25] 8 | 10.82 12 55|18 10/26 5] 6} 20.66 
25 -114 30| 8 26/22 &| 3 | 10.92 | 11 30/14 0/25 80! 6| 2182 
26 ..| 18 46; 8 OO! 81 465] 8 | 1082 | 12 50} 11 85/24 25] 4| 14.76 
27 | 15 20/13 6; 26 25; 4 13.12 | } 138 10] 1L 16| 24 26] 4) 13.77 
28 | 18 8 | 6 60} 20 2} 3 1082 | | 10 85 | 12 15|22 60] 4} 14.48 
29 ..| 12 60! 8 20/21 lo; 8 11.48 | 10 60] 10 80}21 20] 4) 14.76 
30 | 20 30) 9 40) 30 lo; 4 16.74 | 6573.83) 18 5 | 10 10) 238 15 | 4 | 1574) 6744.82 
Total ..|462 85 |263 25/726 10/| Of | 824.21 )415 20 (302 45 718 6 |116 423.72 
h. m. | bh, m. |b. m jm. 6 ft. } bh, m, h. m| bh. m jms ft. 
Averages .../1 26 '0 49 |2 14 |3 44! 10.80 | 0 69 0 43} 1 41'S 67 1412 
Granitic Gneiss. : Micaceous Schists. 


Rock traversed | 





NOTES FROM THE SOUTH-WEST. 
Portishead Docks.—The work in the fore bay of the lock 
entrance, excluding the tides, was completed on Thursday | 
evening, by covering the girders across the entrance with 
six-inch planking, the jomts being made water-tight by | 
battens nailed over tarred felt. The whole of the remaining | 


worke, lock, invert and walls, sea and dock gates, and dock 
walling and excavations, will now be carried on uninter- | 


























| 





ruptedly and in the ordinary way, the task of constructing | 


the external works in a tid 


channel under almost un 


cedented conditions being now aceomplished. 


Railway Coal Traffic.—The quantity of coal forwarded by 
ales to London during May, shows a | 


railway from South 


pre | 


declension when compared even with the two previous | 
months. On the Great Western system the quantity carried | 
in March amounted to 46,401 tons, in April to 43,312 tons, | 
while in May it 8 per 38,414 tons. Con i 


returns of the Great 


trasting the | 
estern for the first four months of the | 





present year with those of the corresponding periods of 1874 
and 1873, the figures are 220,700 tons as against 242,096 tons 
and 275,752 tons. ‘ 

Pontnewynydd.—The wire works at Pontnewynydd, which 
have been carried on by Mr. Mieplase Comp haan parthenl 
by the Pontypool Iron and Company. It is pro- 


bable that the Pontnewynydd Works will eventually be sold 
for the melee r 4 
Cardiff: the last month the quantity of coal 
dorted trom Cardiff to se nag vont! to 158,386 
tons. The i in~ May, 1874, was 213,948 


quantity 
tons. The coal coast wise, ‘the 
month of ame $6396 tone, while for May, 1874, the 
quantity was The quantity of iron exported during 
the past month was 3509 tons, and patent fuel 8334 tons. 
The demand for coal is slow at Cardiff, and the price is 





Pontypool.—The colliers at Abersychau, as well as those 


the lat of July. 


Severn and Wye Railway.—Colonel Rich, the Governmen 
, has ly approved the Severn and Wye Rail- 
way. There will be eight stations on the line. 


Ebbw Vale Steel, Coal, and Iron Co (Limited).— 
The shareholders are presented with a report Cut no dividend 
for the past financial year. It could not well be otherwise, 
the company's operations having resulted in a loss. 

Newport Alexandra Dock.—The new dork i: beginning to 
fill, vessels of no mean register helping to occupy the 6 
There were on Monday twenty-three ships ia the dock, 
several of that mumber being steamers, as against twenty - 
seven in the old dock. There is little doubt but that the 
new dock will take precedence with larger vessels, as the 
accommodation for “ docking” is on # much more extensive 


scale than that of the old 

Aberdare.—The i Rad re omnty 
suspended, every scrap w ?. 
The prospect with regard to sare, Senge he 


unless some encouragement can be derived from the fact t!i»t 
owe commenced on @ limited soale. At Mountaia 
Ash men are working with all their might and main, 
beginning earlier in the morning and ending later at night. 

Wilts and Berks Canal.—This company have decided to 
dispose of the canal as a going concern. 

Maesycwmmer—The men sinking the Gelligroes new coal 
pita for the Gellideg Coal Company struck the far-famed 
Fe el Red Ash vein of coal a teow days since ata 
depth of between 60 and 70 yards. They have got down 
through it, and the seam of coal proves so far of an excellent 
quality. The y, it is understood, are not going to 
work this seam at present, but are going down deeper to the 
now well-known Ponty waith-yr-Hairn vein of coal, excellent 
for its coking qualities. There are two pits now being sunk 
by the contractor, Mr. R. Treasure, of Blackwood, and a 
third will be commenced shortly. Mr. R. Moody is the 
managing agent for the company. 

Swansea.—A splendid vein of coal has been struck on the 
Mardy estate. It is at a depth of 32 yards, and is 2 ft. thick. 
The estate is 1000 acres in extent, and it is caleulated that it 
will support the raising of 2000 tons of coal per day for 200 
years. 





7—The mills are all off, and with the assistance 
of three furnaces and an unlimited supply of coal, the scene 
is as busy as in days when trade was prosperous. The men 
Ries to settle down to work with a determination to earn 
all they can. 

St. Ives Railway.—The worke in connexion with a 
railway now being constructed from St. Ives-road Station to 
St. Ives are being pushed forward vigorously, and unless 
something unforeseen occurs there is no reason why the line 
should not be completed within the next twelve montne. 
At the St. Ives-road end the ground has been prepared for 
the erection of the junction station, which wiil be wuch 
larger and more gonvenient than the present one. A bridge 
over the road to St. Ives is nearly finished, the ironwork 
having been placed on the top. To meet an embankwent 
here, another one is being , starting from the Brewery 
Quay, Lelant, and the cutting from the Towans furnishes 
the material for this part of the line. Further on the line 
traverses the Towansover an embankment, and the view, which 
commands the whole of St. Ives Bay, with Gudrevy Island 
and the north const to Trevese Head, about twenty-tive miics 
distant ischarming. At Carrack Gladden Hill progress 
has been made, and another three months id see this 
i . The whole of the ground, however, is 
7 of has to be used. Further 


on the Carbis V: viaduct is Dused forward, aed 
arches are sow being turned. ie whole structure is 





AyoTtuer tane@e Rattwar Srarron.—The awkwardly 
situated station at Dunlop-street, Glasgow, is to be improved 
and a new structure for the use of the Glasgow and 
South. Western, the Glasgow Union and the Midland Ruil- 
ways is already commenced in its stead. As a fitting ter- 
minus for the Midland Railway in Seotland, the St. Pancras 
station is to be reproduced with all its bold features, but on 
somewhat reduced scale. Instead of a span of 240 ft. as at 


29 it. 4 in, wide, as in the larger roof, they will 

86 ft. 10 in. The purlins, because 

ances therefore to be 
ren agar / bt from the platforms to 

soffit of the: will, at Glasgow, be 80 ft. as dgamst 90 ft. 

The principal difference which will strike 

eye is in the diagonals forming the lattice of the maia 
i triangu 


i 
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the equilibrium above and below the diaphragm, when the 
valve a is again closed: A further reduction of pressure 
in the line of pipes G would in the same way be instan- 
taneously followed by a further admission of air to the 
brake cylinders, and so on, the action of the brakes being 
thus capable of graduation as required. Usually the re- 
servoir R is made about five times the capacity of the brake 
cylinders, and thus a redaction of the pressure in the line 
of pipes G by one pound per square inck =i apply a force 
of several pounds per square inch in the brake cylinders 


Of course, in cases of emergency, the pressure is at once 
; to any part. 


released from the ling of pipes G, the valve @ being then at 
once opened wide, and remaining open until the pressure in 
the pipes G is restored. 


To release the brakes, al] that is necessary is to restore , 


the pressure in the line of pipes G, by placing them in com- 
munication with the main reservoir on the engine and 
tender, when the ports of the triple valves at once assume 
the positions shown in Fig. 14, the valve a closing, and the 
pt b being opened so as to discharge the air from the 
brake cylinders. 

Ketween the triple valve and the brake cylinders is fitted 
a leakage valve, which provides against the application of 
the brakes in the event of a leak causing a small reduction 
of pressure in the line of pipes G. This valve consists of a 
case D screwed perpendicularly into the pipe m, with which 
it communicates through the port d'. Io the case D is a 
loosely fi:ting plug D', while at the upper part of the case 
is a cap baving an india-rubber face d, there being a hole 
through this plog and face as shown. When the brakes 
are applied the pressure of air in the pipe m is sufficient to 
raise the loose plug D', and thus close the opening in the 
plug just mentioned; but a flow of air into the brake 
cylinder such as might reeult from leakage would not have 
sufficient force to raise the plug D', and thus this leakage 
air could escape freely into the atmosphere through jthe 
opening at a. We may add, that by turning the four-way 
cock g' (Pig. 14), the triple valve can be cut off and the 
brake cylinders placed in.direct communication with the 
line of pipes, thus enabling the automatic to be converted 
iato the ordinary Westinghouse brake when de«ired. 

The arrangement of the brake gear fitted to the carriages 
is very simple, It consists, as will be seen, on reference 
to Figs. 11 and 12, merely of a couple of cylinders fixed 
inside the sole-bars, and each having hung from its bottom 
covers a pair of links of which the lower ends are attached 
to a pair of cast-iron cams, or quadrants. Each eylinder is 
fitted with a piston which is packed with a cupped leather 
and which has cast in one piece with it a plunger which 
passes out through the upper end of the cylinder. To the 
top of this plunger are jointed a pair of links which are 
curved to pa-s down the sides of the cylinder, and near 
the lower ends of which are, as shown, attached to the 
quadrants already mentioned. From the extreme lower 
ends of the links last referred to, the thrust rods are led off 
to the cast-iron brake blocks. 

The action of this arrangement is as follows: When the 
brakes are applied compressed air is admitted to the lower 
end of each cylinder, and the piston consequently forced up- 
wards, carrying with it the links from which the quadrants 
are hung and causing these quadrants to roll on each 
other. ‘The quadrants are of cast iron with chilled faces 
curved to an arc of a circle struck from a centre which 
dors not coincide with that on which the quadrants turn. 
The result is, that as the links rise they are forced apart 
by the action of the quadrants, This arrangement must 
not be confounded with the toggle-joint arrangement, 
which has been £0 frequently used for applying brake 
blocks. In the latter the spreading strain increases as 
the toggle levers approach a straight line, and the result is 
that a small amount of wear on the brake blocks seriously 
affects the strain applied. The rolling quadrants employed 
by Mr. Westinghouse, on the other hand, really act as beli- 
cranks, and the leverage exerted by them remains constant 
throughout their stroke, it being unaffected by the wear of 
the blocks. This is an important matter, as it allows the 
blocks to be kept well clear of the wheels when the brakes 
are released, without deranging the action of the quadrants. 

The construction of the huse couplings used for connect- 
ing the carriages is shown by Figs. 6 to 10 of our two page 
engraving. The figures show these couplings as used for 
both the automatic and ordinary Westinghouse brakes, the 
sel'-acting valves which in the latter case are required to 
close the ends of the hose when disconnected, being omitted 
in the case of the automatic brake. Fig. 6 shows a section 
of the coupung, complete, without hose; Fig. 8 the 
coupling with hove attached to one half, showing its con- 
nexion to the brake pipe G; Fig. 9 a cross section through 
the centre of the coupling, showing valves; and Fig. 10 a 
section with valve removed trom one half, The remaining 
views represent detached portions of the coupling. Each 
coupling bas two parts—5, 5, closed on one side by a cap 6 
serewed therein, and on the other open or port side, con- 
tains an india-rubber packing ring 9, through which com- 
munication is eflected between the two parts. The caps 6 
are provided with four projections, which press upon the 
ring 10, and hold th rubber packing rings 9 irmly in their 
position by their cue edges. These packing rings form 
an aif-tight joint betveen the two halves When the 
coupie,s are used tor the ordinary Westinghouse brake, 
there are arranged in the cap 6, valves 8, 8, which when 
the couplings are united, force each other from their seats, 
leaving an open communication through these valves and 
the entire length of the coupling. When the couplings are 





separated, these valves 8 are forced outward against the 
packing ring 9, thereby closing, to prevent the escape of 
air. When these couplings are used for the automatic 
system, the valves 8, 8, are omitted, and there is inserted 
in their place the piece shown in Figs. 4 and 7, which holds 
the rubber packing rings 13 against each other, in place of 
the spring 11. The ring 13 is made with a smaller hole, as 
shown, and serves to unseat the valve 8, when the couplings 
of the twe systems are united. The fastenings for these 


| couplings consist of two projections AA and BB, which 


permit them to be drawn apart when desired without injary 
The projections AA are provided with 
grooves, while the parts B B have projections fitting these 
grooves. The projections are held together by the action 
of the internal pressure, assisted by the springs 11 and 12. 
When the couplings are to be united by hand, the open 
faces containing the packing rings 9, 9, are Jaid together 
with the parts 5,5, at right angles. By turning them into 
the position shown in Fig. 1, the projections B B will pass 
under the projections AA. Pins aa arranged in each part 
5 prevent the couplings from being uncoupled by their own 
weight. The passages through the valves are somewhat 
larger than through the pipes, te provide against undue 
loss by friction in passing the air through. In attaching 
the hose to the balves of the coupling, care is taken to have 
the part of the coupling containing the pins a « downward. 

The air-compressing rump fixed on the engine, and by 
the aid of which the pressure is constantly maintained in 
the main reservoir, is shown by Figs. 1 to 5 of our two-page 
engraving. As will be seen this steam-pump is direct- 
acting, and has its valve gear operated by the movement of 
the main piston. 

The main valve consists of two pistons 14 and 15, con- 
nected by the stem 13, these pistons being held to their 
places by the nuts 16, the upper piston 14 having a much 
larger area than the piston 15. Each of these pistons slides 
in a cylinder provided with ports leading into an annular 
groove, communicating directly with the end of the cylinder. 
Above the main valves 13, 14, and 15, is arranged a 
cylinder 23, having a piston 21, with a stem which pushes 
upon the end of the stem 13, This cylinder 23 is provided 
with two ports at its upper end, the upper port for the ad- 
mission of steam, and the lower port for the exhaust. 
These ports are opened and closed by the small slide valve 
80, which receives its motion from the plate 11, fastened on 
the main piston 7, which engages the enlargement of the 
stem 29 at either end of the stroke. The steam connexion is 
made by a pipe a, between the valves 13 and 14, and owing 
to the larger area of the valve 14, the whole valve arrange- 
ment 18, 14, and 15, will have a pressure to raise it corre- 
sponding to the difference in area between the two pistons. 

The valve, in the position shown, represents the engine to 
be taking steam at the lower end, while the steam is exhaust- 
ing from the upper end, into the annular chamber, and 
through the small ports above the piston 14, by the ports F F' 
and pipe a°, to the atmosphere. The small valve 30 also 
shows steam to be acting upon the piston 21 holding the 
valves 18 and 14 in their position, As the piston 7 rises, 
the plate 11 will come into contact with the shoulder of the 
rod 29, which will cause the valve 30 to move upward, 
closing the steam port to the cylinder 21, and at the sacce 
time opening the exhaust port, permitting the steam above 
the piston 21 to escape through the cavity of the valve 39, 
and a port connecting with the main exhaust port F. The 
valves 13, 14, and 15 being relieved of the force exerted by 
the piston 21, will make an upward stroke, admitting steam 
to the upper end of the main steam cylinder, and exhaust- 
ing from the lower end of the cylinder through the annular 
ports and small ports leading into the cylindrical seats in 
which the piston 15 operates, and downward into the 
chamber, and through the ports F? F and pipe a? to the at- 
mo-phere. 

Again, when the piston descends, the plate 11 will come 
in contact with the enlargement or knob on the lower end 
of the rod 29, which will cause the valve 30 to be again 
drawn into the position shown, thereby admitting steam 
above the piston 21, which will force the valves again into 
their first position, thus reversing the stroke of the engine, 

A communication exists between the chamber containing 
the valve 30, and the chamber H between the valves 14 and 
15, by a port shown in dotted lines, Fig. 2. The cylinder 
22 is also provided with a small exhaust port near its lower 
end, shown in dotted lines, so that when steam is admitted 
above, it may readily descend without encountering back 
pressure until this port is closed, when the steam between 
the piston and the bottom of the cylinder 23, acting as a 
cushion, will arrest the motion downward, of the piston or 
valve, without shock ornoise. The exhaust port is arranged 
some distance from the top of the cylinder 23 to prevent 
the piston 2] from striking the cap of the cylinder, there 
being sufficient steam enclosed between the port and the cap, 
to form a perfect cushion. The operation of the donkey 
engine is almost noiseless ; and it will readily be seen that 
all parts mentioned are easily removed. The construction 
of the air pump is so clearly shown as to need no explana- 
tion. The air enters by the pipe 6 and passes by the pipe 
b' to the reservoir. It will be seen that ample provision has 
been made for the removal and examination of the valves of 
the air pump. 

One of the features of the Westinghouse continuous and 
automatic brake is, that it provides an efficient arrange- 
ment of signalling apparatus. Fig. 13 is an end view of a 
carriage showing the attachment of mechanism for operat- 
ing the semaphores, to indicate the carriage from which 





signals have been given. The two semaphores, A A, are 

pivoted to a bracket on the end of the carriage, and a 

movement of the rods, a a, in one direction, will throw them 

out, expoving them to the view of the guard or driver, these 

— being operated by a cylinder 6, more clearly shown in 
ig. 18. 

Fig. 17 represents a valve connected to the brake pipe G 
by a port c, the port d communicating with the port ¢ of 
the cylinder, Fig. 18, by the pipe d'. This valve is provided 
with a lever 11, from one end of which a cord passes through 
all of the compartments of the carriage. As already ex- 
plained, the brake pipe of the continuous and automatic 
brake is always charged with compressed air when the 
brakes are off, and the escape of this air through the port 
d is prevented by the valve 7, which is held to its seat by 
aspring and air pressure. When it is desired to give a 
signal the lever 11 is raised, this, acting upon the stem 9, 
raises the hollow piston 8, and this, acting upon the stem of 
the valve 7, permits the air to flow from the brake pipes to 
the ports c and d, and threugh the pipe d' into the cylinder b, 
Fig 13, where, acting upon the piston /, the semaphores A A 
will be thrown outward, the piston # Fig. 18, being permitted 
to pass beyond the port g’, thus leaving an open communi- 
cation from the port d with the atmosphere. The hollow 
piston 8 is provided with ports g, communicating with the 
space beneath the piston, and the communication from be- 
neath the piston to the port d is by a port g' cut in the outer 
edge of the lower part of the piston 8. When the valve 7 
is raised to permit the air to flow from the brake pipe, it 
passes through the port g, where acting upor the lurge area 
of the piston, this piston is immediately raised against the 
shoulder of the valve case, holding the valve 7 from its 
seat. The air then passes through the port g' and port d to 
the cylinder b, as already described. The spring between 
the cap 5 and valve 7 is made of such strength that when the 
pressure in the brake pipe bas been reduced to twenty-five 
pounds per square inch, it will overcome the resistance of 
the air acting beneath the piston 8, when the valve 7 will 
be automatically closed. The port g' is of such a size that 
the flow of air through it is not sufficient to operate the 
brakes, but will cause air to be discharged slowly through 
all of the leakage valves connected with the brakes. 

To give signals, the leakage valve on the tender is pro- 
vided with a cap, e~shewn in Fig. 15, whereby connexion 
can be made toa -‘stle arranged on the locomotive. The 
air escaping from tais leakage valve will cause the whistle 
to be blown, thus calling the attention of the driver, when 
he can immediately ascertain by the semaphore the carriage 
from which the signal has been given. As already ex- 
plained in connexion with the leakage valve shown in 
Fig. 14, if the brakes be applied, the plug within the 
leakage valve will close all communication with the atmo- 
sphere, so that in all cases where the brakes are applied the 
whistle will not be sounded, the air being prevented from 
escaping through the leakage ports by the rising of the 
plug. The guard’s van may be provided with one of the 
valves, Fig. 17. hereby he can communicate signals to the 
driver, and may also be provided with the valve shown in 
Fig. 16, whereby he can permit sufficient air to escape to 
apply all of the brakes. The leakage valve ofthe guard's 
van may also be provided with the connexion shown in 
Fig. 15, and with the whistle. After the guard bas ascer- 
tained the cause of the signal having been given from 
any compartment of the carriage, the semaphores are to 
be returned to their places, which will at the same time 
return the piston / of the cylinder, Fig. 18. 

It will be seen from the above description that by the use 
of this apparatus signals can be given from any part of the 
train by the simple introduction of the valve Fig. 17, and 
that by the use of the apparatus shown in Figs. 13 and 18, 
the carriage from which the signal is given, can be indi- 
cated. The cord for operating the arrangement is attached to 
each particular carriage, and no connexions have to be made, 
except by the hose between the ca 

Figs. 19 and 20 of our two-page engraving show a very 
neat arrangement of brake fitted for application to locomo- 
tive coupled wheels, this arrangement being identical in 
principle with that fitted to the engine of the experimental 
train recently tested on the Midland line, although differing 
from it slightly in some of its details. The description 
already given of the carriage brakes will render any special 
explanation of Figs. 19 and 20 unnecessary, but it may be 
noticed that the blocks are applied low down on the 
wheels to avoid putting undue strains upon the axle boxes 
or coupling rods. When the brake is in action, the fact of 
the brake piston being acted upon by an elastic fluid enables 
it to perfectly follow the play of the springs without vary- 
ing the action of the brakes, and thus the brakes in no 
way interfere with the easy riding of the engine. 

lt will be seen from the description we have given that 
the Westinghouse automatic brake can be applied by any 
operation which will release the air from the line of pipe 
extending through the train, Thus it can be applied with 
equal ease by the driver, by either guard, or—if provision 
is made for it—by a passenger, while in the event of a por- 
tion of the train breaking away, the parting of the hose 
couplings at once brings it into action. On the performance 
of the brake, however, it is un that we should say 
more here than that it has been most extensively tested in 
the United States with most satisfactory results. Next 
week, when we continue our account of the recent trials of 
continuous brakes on the Midland line, our readers will be 
able to see for themselves how perfectly the Westinghouse 
automatic brake fulfils the requirements of traffic. 
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SHIPPING LEGISLATION. 

Tue question whether the Merchant Shippi 
Bill now before Parliament will, in an amen 
form, become law this session appears to be at last 
drawing near a solution, The supporters of Mr. 
Plimsoll, and the advocates of reform in shipping 
matters, have been consoling themselves with the 
belief that the Government would not dare to let 
the Bill perish among the innocents. And the an- 
nouncement of the Prime Minister on Tuesday even- 
ing last that the Bill will be down for Thursday, 
appears to have given very general satisfaction. 
There can be little doubt that, to have dropped the 
Bill, as was at one time feared, would have been a 
mistake on the part of the Government. This might 
not, perhaps, have become generally apparent 
the summer months, and comparatively fine weather, 


but as the storms of winter set in the agitation of 
previous years would doubtless have been renewed 
with increased vigour, and would have gained force 


¢| itself has been recommitted and considerably im- 


sis | time being for this purpose by the 


| duly qualified medical men, instead of insisti 


from the promises held out in the Queen’s Speech 
and in the early part of the session that the great 
question of the safety of the seamen of our mer- 
ee epee Rice Se sep mtibiienn nceplen 
equate ive manner, e are not, 
as our readers are aware, in love with the Government 
Bill. We have criticised it at considerable length, and 
we have shown that as time has gone on the ex- 
tremely "ees views entertained by the Govern- 
ment and Mr. Plimsoll have become softened down, 
and have ai the line we have throughout 
indicated as the only one likely to put our mer- 
cantile shipping laws on a sati basis, and 
prevent the agitation and excitement of the last few 
ears from becoming chronic. So far, delay has 
een to some extent advan , and hence, it 
might have been urged, further delay would add to 
those advantages, must, however, be a limit 
to all such arguments, There is good reason to 
believe that at the present time a satisfactory com- 
promise could be effected between Mr. Plimsoll and 


the Board of Trade, and itis to be hoped Sir Charles | i 


gen | will not allow the opportunity. to slip. 
If the Bill should by any chance be shelved to 
another year affairs might look vastly different from 
what they do now. is every probability that 
Mr. Plimsoll would gain in the mean time a con- 
siderable accession of strength. Few will contend 
there is an equal probability of the Government 
increasing their forces. Those, therefore, who do 
not go entirely with Mr. Plimsoll, but who wish to 
see the Merchant Shippnig Bill fought through 


Committee on its merits should be anxious to put as | i 


few er saa in the way of its passing this session 
as e, 

e amendments to the Bill, of which notice has 
been given, have grown considerably in number 


since we last wrote on this subject, and the Bill 


proved. On the question of preventing and 
unfit vessels from proceeding to sea, the Govern- 
ment propose p seed to retain their present powers 
of stopping unseaworthy ships as often as their 
surveyors can find them, or as any informer will 
send them intelligence of the whereabouts of a 
rotten or otherwise unsafe vessel. How much 
trouble it will save them, and how much responsi- 
bility it will remove from the Board of Trade and 
the Government if the House of Commons accept the 
pooper! of Mr. Plimsoll on this matter! Mr. 

limsoll will move that it be rendered compulsory 


after a certain specified time for all ships on pro- 
ceeding to sea to produce a certificate o. oll 


tion from Lloyd’s Register of ars or from the | j 


Liverpool Registry for iron vessels, or from some 
other corporation or association years for the 
of Trade, 


In cases of contagious diseases or epidemics, or 
other matters concerning the public health it is 
usual and convenient to accept the certificates of 


upon Government, through the medium of salari 
officers, taking upon i direct responsibility in all 
such matters, In the same way it should be with 
the seaworthiness of ships. Most of the sea- 
going ships of the country at the present time 
submit voluntarily to periodical survey and classi- 
fication, and alread 
Mr. Plimsoll would deem it necessary as a proof of 
their efficiency and seaworthiness as far as structural 
considerations extend. And most of those whe 
have not possession of such certificates reluc- 
tantly forego the commercial advantages which 
those certificates confer, only from the fear 
of submitting their vessels to a searching ex- 


amination by competent and imparti ple 
like the surveyors to the register Pooks These 
are confessedly the people, and theirs the ships 
which it is the intention of the Government as well 
as Mr. Plimsoll to bring under supervision, and yet 
the advisers of the Government have hitherto stead- 
fastly ooposed availing themselves of means s0 
amare ae efficacious as those pro ~ by Mr. 
taanail.. ..16-4a,-delishoutie an. wo. tolak, : 
in Mr. Plimsoll’s aaandanais that if the Boord of 
Trade think the requirements of any authorised 


classification society insufficient, they may, after 
udiate the certificates of | 








old the certificates which | i 


them, repipeac os. orp Mr, Plimsoll to be 
es ost te erat amounting to 
‘or an * as or 
! with proof of seaworthiness.” 
t is no small recommendation of 
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termed the vessel's fair medium load line, and said it 
was for the purpose of indicating its distance from 
the fixed deck line, the matter would have been 
somewhat more intelligible. This medium line fixed, 
let the owner, if he wishes to go deeper on cular 
voyages, state the distance to which he intends to 
exceed this line, in writing, to the Custom House 
officers, and on the articles of agreement with the 
men, Every one concerned would thus surely be 
in a better position to judge of the loading of the 
vessel than by the plan proposed by the Govern- 
ment in their revised Bill. Mr. Plimsoll’s proposed 
amendments as they now stand will tend to effect 
this end with more certainty than the Government 
measure, but at present we have not space to discuss 
them in detail. 


THE CONTINUOUS BRAKE TRIALS. 

As we recorded briefly last week, the trials of 
continuous brakes carried out under the auspices of 
the Railway Companies’ Association, and under the 
direction of the Royal Commission on Railway 
Accidents, were duly commenced on the 11th inst. 
on the Nottingham and Newark branch of the 
Midland Railway. According to the original pro- 
gramme these experiments were to continue over 
two days, namely, the 1lth and 12th inst., while, 
if necessary, the two following days were also 
to be devoted to them. Experience soon showed, 
however, that it would be impossible to complete 
the trials last week, and eventually they were con- 
tinued on Monday and Tuesday last, while on Wed- 
nesday there still remained some work to be done 
in the way of oe the weight of several of 
the competing trains at Derby. At the time we 
are writing these official weights have not reached 
us, and inasmuch as in some of the experiments 
these weights have an important influence, it has 
been impossible for us to prepare for our present 
issue such tabulated statements of the trials as would 
enable the powers of the various brakes to be 
fairly judged. Under these circumstances — and 
considering the value of the experiments and the 
importance of all influences being duly taken into 
account—we have deemed it better to defer until 
next week the publication of our analysis of the 
results obtained, and in the present number we 
propose only to describe the manner in which the 
experiments were carried out, and to give the lead- 
ing iculars of the competing brakes. 

‘The piece of line seta for the trials is situated 
between Lowdham and ‘Thurgaton, and it was well 
selected on account of its straightness and favour- 
able gradients. The competing trains were each 
morning marshalled in their proper order between 
Lowdham and Rolleston Junction, and all the ex- 
perimental runs were made towards Nottingham, a 
sufficient length of the up line being placed solely at 
the disposal of the Royal Commissioners, and the 
ordinary traffic past this length being carried over 
the down road, which was worked as a single line, 
and protected by a pilot engine. In the majority of 
the trials the arrangements were as follows: The 
train with which the given trial was to be made was 
started from a point between Lowdham and Rolleston 
Junction, this point being so situated as to allow of 
about a three miles’ run for getting up speed. When 
a little over two miles of this distance had been 
traversed the train arrived at a portion of the line 
by the side of which distance posts had been set up 
at regular intervals, as we shall explain presently, 
and it was on the part of the line thus measured off 
that the observations as to the speed of the trains 
were made and the action of the brakes tested. 
After having completed a trial the train proceeded 
to Thurgaton, and was there transferred to the 
other line, and sent back to Lowdham to again join 
the rank of competing trains, and to reappear at 
the starting point in its proper order. On the 
other hand the engineers conducting the experi- 
ments, together with the visitors witnessing them, 
were, on a gtop being made, transferred to the train 
next to be tested, this train drawing up slowly in 
the rear of the train under trial, and after receiving 
eh mye n> backing to the ere to be 
ready for making its own run. Thanks to the able 
and energetic management of Mr. Loveday, of the 
Midland Company, under whose charge the traffic 
arrangements were placed, the whole programme 
was carried out with perfect regularity. 

We have now to k of the arrangements for 
measuring the of the competing trains. 
These were ascertained in two ways, namely, 
first by noting the times of passing certain numbered 
distance posts fixed by the side of the line, and, 





second, by an electrical arrangement of which we 
shall speak presently. The arrangement of the 

ing posts is indicated by the section of this 
portion of the line which we give on 511; the 
experimental runs being made in the direction from 
right to left of our engraving. From the latter 
it will be seen that the posts were arranged in two 
series, the posts of the first series being placed 
800 ft. apart, and | distinguished by the 
Roman numerals IV., VIII, &c.. the unit of mea- 
surement to which these figures referred being 
200 ft. The last py of the first series, bearing 
the number XXIV., was also the zero post for a 
second series placed at intervals of 200 ft., and dis- 
tinguished by the Arabic numerals 1, 2, 3, &c., 
there being altogether forty posts in this second 
series, as shown in the section. As a rule the posts 
of the first series were employed for ascertaining 
the speeds of the trains prior to the application of 
the brakes, whilst those of the second series served 
to facilitate the measurement of the distances run 
by the train after the brakes had been applied. To 
ascertain the speed, the time of passing ene. 
ing posts was recorded, first by observers in the 
trains, and, secondly, by the men of a squad of 
— Engiaeers who were stationed at the posts, 
and who started stop watches on each train passing 
them. Of course by stopping these several watches 
simultaneously after the train had and then 
comparing them, the times occupied in running the 
successive intervals between the posts could be 
ascertained. 

Our own observations of the speeds, which were 
made with great care, were made in the trains, and 
were carried out as follows:—A party of four ob- 
servers was formed, and these observers, whom we 
will designate A, B, C, and D, each kept to his par- 
ticular duty during the whole of the trials, it being 
found that so doing greatly facilitated the securin 
of strict ——. On arriving at the niamebalt 
portion of the line, the passing of post 0 was an- 
nounced by a signal given by nell on A, who ina 
similar manner subsequently announced the passing 
of the other posts IV., VIII, &c. On receiving ihe 
first signal thus given, observer B started a stop 
watch or chronoscope marking quarter seconds, and 
he subsequently, on the passing of the other posts 
being signalled, read off the times at which these 
signals were given. The times thus read off were 
at once recorded by observer C, who thus had to 
put down a series of figures representing the times 
in seconds which had elapsed since passing post 0. 
Of course the differences between these cor- 
responded to the times occupied in running the 
several intervals between the posts. On arriving at 
post XX, observer A not merely gave the usual 
signal, but also started another chronoscope beating 
quarter seconds, this chronoscope being again 
stopped ag Hg his signalling the ing of 

t XXIV. The time of traversing the 800 ft. 
istance was thus recorded by two independent ob- 
servers, and we may remark that in but very few 
instances was there a difference of*a quarter of a 
second between the two observations, On the brake 
being applied, observer A gave another signal, upon 
the receipt of which observer B read off the time—to 
be duly recorded by observer C—while observer D 
also started another stop watch, which he duly 
— on the train arriving at a standstill. It 
will be seen that, by the arrangement we have just 
described, the times of ing the posts (from 
which the speeds were derived) were, in the case of 
the last 800 ft., checked by two observers A and B, 
while the times of making the stops were similarly 
checked by observers B and D. In some cases this 
system of observation was extended so as to take 
note of the rates of retardation of the trains; but 
this is a matter of which we must speak subse- 
quently, 
Fh. have oem one in addition to th 
observations of the times of passing the measuring 
, the speeds of the trains ae the observed 
y electrical means. The principle of the apparatus 
employed for effecting this was very simple and will 
be readily enderstecd. The arrangement consists 
of a strip of prepared | oe driven at a constant 
speed by clockwork and having pressing upon it a 
couple of marking points, either of which, on the 
transit of an electrical current, made a mark u 
the strip of paper. In the case of one marking 
point the circuit —_ it is influenced was ‘‘ made 
dias ingeioted apes te paper 
us imprinted upon strip of a of 
marks, the distances between which denoted 


per oe my om 
~ and that the boi 

by a good clock, and this t | tender 
half- | wooden block. 





the other hand, was connected by wires with a 
series of contact-makers or levers, p at regular 
intervals between the line of rails on which the ex- 
—— trains run, these levers being necessarily 
epressed by the flange of one of the engine leading 
wheels, and each lever when so depressed closing a 
circuit, and by so doing causing the second point to 


make a mark on the strip of paper. In this way 
the strips of received two series of marks, 
one denoting seconds and the other the times of 


the trains passing the contact-makers just men- 
tioned, and of course by a comparison of the two 
sets of marks the of the train could be easily 
calculated. With the exception of part of one day, 
when all electrical working was deranged by a thun- 
der-storm, the arrangement of which we have just 
been ing we believe worked well, but the re- 
sults it recorded will, we understand, be reserved 
for the use of the Commissioners, and until the 
publication of their report there will, therefore, be 
no opportunity of comparing the observations thus 
made with those obtained by the other means we 
have described. 

Having explained the manner in which the expe- 
riments were made, we have now to give some par- 
ticulars of the competing trains, and of these we 
pro} to speak in the order in which they came 
on for trial, 

London and North-Western Train, fitted with Clark 
and Webb's Chain Brake.—This was an extremely 
handsome new train, well representing the im- 
portant company by whom it was sent. It con- 
sisted, like the other competing trains, of thirteen 
carriages and two vans, or fifteen vehicles in all, 
both vans and carriages being in this case six- 
wheeled, and the carriages having a luggage 
compartment in the centre. The brake with which 
they are fitted is an improved arrangement of Mr. 
Clark’s chain brake, well known to many of our 
readers from its long use on the North London 
Railway. In this arrangement the brake is applied 
by the tightening of a chain which is attached toa 
drum beneath the van, this drum being so mounted 
that it can, when desired, be driven by bringing it 
into contact with a friction wheel fixed on the van 
axle. This arrangement of chain brake is one 
which does not work well if the chain is led along 
many i and to avoid this the competing 
train of which we are ing was made up so 
that the brake could be worked in sections. Thus 
the train as arranged for the first trial was made up 
as follows: First, four carriages; next a van fitted 
with two chain drums, each capable of being driven 
independently ; next four i having their 
brakes actuated from the first van; next five car- 
riages having their brakes actuated from the rear 
van, and finally the rear van. In some of the 
subsequent experiments the brakes on some of the 

i were thrown out of use, but this is not a 
matter with which we have at presenttodo, On 
all the carriages the brakes were applied to the end 
wheels only, the centre wheels being left free, 
while in the case of the vans the brakes were applied 
by hand only and not by the chain. The brake 
blocks were all cast iron and all double, or, in other 
words, applied to both sides of the wheels. The 
details of the brake gear were very neat and well 
worked out. 

To actuate the continuous brake the guards on 
this train merely release a weighted lever in each 
van, and allow the winding drums to be driven by 
the friction wheels on the axle, while provision is 
also made for releasing the levers by pulling a cord 
which can either be made to connect the vans or 
extend to the engine, this cord pulling a trigger in 
each van, which in its normal ition holds the 
corresponding drum clear of the friction wheel. The 
advantages and disadvantages of this brake we leave 
for discussion until we are dea!‘ng with the results 
of the trials. 

ow train pe A just been describing was 
hauled by one of Mr. Webb’s new passenger engines 
with inside cylinders and the driving and trailing 
wheels coupled, the wheels being 17 in. in diameter 
by 24in. stroke, and the coupled wheels 6 ft. 6in. 
in diameter. This class of engine is identical in 

eral design and details with that illustrated and 

ribed by us _—_ 185 of the present volume, 

i i the wheels are 12in. larger 
is raised to the extent rendered 


intervals, The second marking point, on| brake. 
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Caledonian Train fitted with Steel and McInnes’s 
Air Brake.—This was a train made up of vehicles 
of various t all, however, being four-wheeled. 
The brake blocks, too, were in each case ne or 
applied to one side of each wheel only, seven vehicles 
(including the two vans) being fitted with wooden 
and the remaining eight with iron blocks, The 
two vans were fitted with hand brakes only. The 
Steel and McInnes air-brake to the class 
of “* positive” brakes, or in other itis normally 
ready for application, a breaking away of the 
train bringing it into action. e@ arrangement 
may be briefly described as consisting of a vertical 
cylinder placed at each end of each carriage, each 
cylinder being fitted with a piston the rod of which 
passes out through a stuffing box at the lower end 
of the cylinder, and is directly connected to a bell 
crank from which tension are led off to apply 
the brake blocks to the nearest pair of wheels, Thus 
the upward motion of the piston hauls “upon the 
tension rods and applies the brake, and vice versd. 
Cast in one piece with each cylinder is an air re- 
servoir, this reservoir being in free communication 
with the lower end of the cylinder, and being also 
connected with the’ cylinder above the piston by a 
passage having a valve opening towards the reser- 
voir, The upper end of each cylinder is connected 
to two lines of pipes which extend throughout the 
train and which are also in communication with an 
air reservoir on the tender, this reservoir being 
maintained charged with compressed air by a steam 
pump fixed in the engine footplate. The action of 
the arrangement is as follows: Under normal con- 
ditions the lines of pipes are charged with com- 
pressed air, and it hence follows that the various 


reservoirs on the are similarly charged, 
the air entering them ion h the fitted 
with the check valves y mentioned. Under 
these conditions the samé pressure exists above and 
below the pistons, and the weight of the latter 
combined with the unbalanced ure on the area 
of the piston rod causes them to fall to the bottoms 
of the cylinders and release the brakes. If, how- 
ever, the air be released from the lines of pipes, 
either by the breaking away of the train, or by the 
action of the guards or driver, the pressure is re- 
moved from the upper sides of the pistons, and the 
latter are then forced upwards by the ex ion of 
the air in the annexed reservoirs, and the brakes 
are thus applied. The connexion between the car- 
riages was in the experimental trial made by hose 
pipes, the ends of which are fixed to the cylinders by 
a somewhat clumsy arrangement of pinching screws 
which renders the attachment or detachment of a 
carriage by no meang an operation to be performed 
promptly. We believe, however, that in their more 
recent plans, Messrs. Steel and McInnes secure the 
ends of the hose by gripping levers instead of by 
screws, and this is an improvement. The piston 
rod stuffing boxes also being always under pressure, 
involve considerable air leakage, which has to Le 
made up by constant pumping. Such staffing boxes 
will, we anticipate, be very difficult to keep reason- 
ably tight for any length of time, and hence this 
loss of air by leakage gee unavoidable with this 
arrangement. We shall, however, have more to 
say of this brake hereafter when we come to speak 
of the trials, 

The Caledonian train was hauled by one of Mr. 
Connor’s outside cylinder nger engines, with 
17in. cylinder, 24in. stroke, and coupled driving 
and trailing wheels 7 ft. in diameter. The engine 
was not fitted with a brake. The tender was six- 
wheeled, each wheel being fitted with a single 
wooden block. The tender beaks can be applied by 
hand or by air pressure, the arrangement for ac- 
tuating it by air pressure being, however, different 
to that employed in the carriages. In the case of 
the tender the brake is applied by the admission of 
the compressed air"to—instead of its release from— 
the upper end of the cylinder. 

Train from the London, Brighton, and South Coast 
Railway, fitted with the Westinghouse Vacuum Brake.— 
No train on the ground was more admired for its 


design and high finish than that sent by the London, 
Brighton, and South Coast Railway Company. It 
of entirely 


consisted, with the oo of the vans, 
new stock made from Mr. Stroudley’s latest patterns, 
these carriages being all four-wheeled, and being all 
fitted with cast-iron blocks applied to one side of 
the wheels only. The Westinghouse vacuum brake 
was — described and illustrated us on page 
138 of the present volume, and it therefore 

unnecessary that we should re-deseribe it here. We 
need only state, therefore, that, in the case of the 
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London, and South Coast train, it was 
applied to all the wheels of the and vans ; 
but not to the of the engine or tender. The 
engine by which the train was drawn was one of 


Mr. Stroudley’s new express en with 17 in. 
cylinders, 24in. stroke, and single driving wheels 
6ft. 9in. in diameter. The ing and bye 
wheels of the engine were fitted with brakes wh 
could be » pans prrigtls fen wpbobe hy: The 
tender is six-wheeled, each wheel is fitted with 
a single wooden block. The tender brake is applied 
by hand only. 

Great Northern Train filted with Smith’s Vacuum 
Brake.—This was the heaviest of the competing 
trains, and it consisted of two ‘six-wheeled vans, 
and two four-wheeled and eleven six-wheeled 
carriages. The two vans and one of the four- 
wheeled carriages had wooden brake blocks, but on 
the remainder of the vehicles the blocks were of 
cast iron, The blocks were in all cases applied to 
one - of each wheel, the — _— being 
arran to give an roximately pressure 
on ak bl In the Smith's an brake the 
blocks are applied by the collapsing of india-rubber 


cylindrical which are “po nee by internal 
rings so that when the air is exhausted from them 
they co endways and thus act on the break 
levers. e durability of these bags is very 
doubtful, while they are of course very liable to 
accidental injury. Each of the Great Northern 

i carried one of these bags. ‘Throughout the 
train there extend two lines of pipe, the various 
bags being connected to one line of pipe, while the 
other extends right through to the rear, where it is 
connected to the first-mentioned line by the 
coupling up of the rear hose pipes on the last 
vehicle. The effect of this arrangement is to cause 
the rear brakes to go on more quickly than those 
in front of them. The ——— of + = from 
the pi is effected partly by a couple of steam 
choca teal on the engine by the side of the 
smokebox, and partly by a couple of Gwynne and 
Beale’s exhausters fixed — each brake van, 08 
driven by a wire , which passes over a groov 
pulley po in ous aie with a friction pulley which 
can be brought into contact with another friction 
pulley fixed on the van axle, The movable friction 
pulley is forced against the pulley on the axle by 
means of a spring; but when the train is running 
the two pulleys are held apart by a kind of trigger 
arrangement, which is co by acord with the 
collapsing bag with which each van is fitted. The 
effect of this arrangement is, that immediately the 
bag begins to collapse from the ejector on the 
engine Tene set to work, it releases the trigger and 
thus brings the friction wheels into contact and 
causes the exhauster to be driven. The exhauster 
can also be-easily started by the guard pulling a 
string, or otherwise releasing the trigger which 
holds the friction wheels out of contact. Of the 
action of these a’ ments we shall have to speak 
hereafter when describing the trials. 

The Great Northern train was hauled by an in- 
side cylinder engine with cylinders 17 in. in 
diameter and 24 in. stroke, and single driving 
wheels 7ft. in diameter. This engine was not 
fitted with a brake, and the tender, which 
was six-wheeled, had only a hand brake, each 
tender wheel having a wooden brake block on 
one side only. The North-Eastern Railway Com- 
pany, however, sent jone of their four-coupled 
express engines of the type which we illustrated 
on page 417 of our last volume, and this engine, 
which was fitted with Smith's vacuum brake, was 
in some of the experiments run with the Great 
Northern train. This engine had inside cylinders 
17 in. diameter and 24 in. stroke and coupled 
wheels 7 ft. in diameter. The brake on this engine 
and tender were actuated by no less than six of 
the collapsing india-rubber bags placed under the 
tender, these bags acting on the six wooden blocks 
— to the six tender wheels, and also by means 
of a chain pulley on the engine brake. This latter 
consisted of four wooden blocks applied one to each 
of the coupled wheels, The North-Eastern engi 
like thas telanainn to the Great Northern Railway 


Company, had two ejectors fixed on the right-hand | single 


side of the smoke-box, the exhaust steam and air 
from these ejectors being discharged into the 
chimney. 

Lancashire and Yorkshire Train fitted with Fay's 
Continuous Brake—Mr. Fay’s brake, which was 
shown applied to the Lancashire and Yorkshire 
train, has now been so long before the public that 
its arrangement is probably familiar to most of 
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a 
{ 





uy 
i 


EE 
it 


1 


HF 
if 
H 





: 


8 
e 
oe 
3 


sections, one consisting 
carriages, and the other of a 
—— Each section was complete 
es on the vehicles composing it 

; 4. 


Bee 
E. 
9 


5 
; 


a. 


wooden brake blocks, the latter being very care- 
fully adjusted. The train was driven by an inside 
cylinder engine, with 15 in. cylinders, 22 in. stroke, 
and 5 ft. 9 in, wheels, this engine having a six- 
wheeiea tender fitted with a hand brake only, the 
brake blocks being of wood, and a single block 
being applied to each wheel. 

Midland Train “nae with Barker’s Hydraulie Brake. 
—Mr, Barker's brake, as applied by him on the 
Great Eastern Railway, ,was illustrated by us on 
page 29 of the t volume, and a reference to 
the ‘description there given will explain many of its de- 
tails. In the case of the Midland train sent to the com- 
petition, however, the water under pressure, instead 
of being supplied by a pump driven from one of the 
van axles, as is the case on the Great Eastern line, 
is supplied by a kind of steam accumulator fixed on 
the engine. This accumulator consists of a cylinder 
fitted with a piston having a plunger formed on 
one side of it, this plunger working in a second 
smaller cylinder, which is kept filled with water, 
and which communicates with the line of pipes 
extending the train. As first tried ir. 
Barker admitted water from the boiler to one 
side of the larger piston, and by this means 
caused the piston to make a stroke, the plunger then 
forcing the water into the pipes, and thus apply- 
ing the brakes. When the latter had to be released 
the communication between the boiler and the full 
side of the piston was cut off and steam was ad- 
mitted to the annular area on the other side, the 4 
result being that the piston was drawn back, and i 
the water which had previously filled the large 
cylinder was disch into the tender. At the 
same time as the plunger was withdrawn any loss 
of water by leakage was made up by water from the 
tender flowing into the accumulator cylinder 
through a valve opening inwards. The withdrawal i 
of water from the boiler to work the brake accumu- o 
lator was, however, found to be attended with in- { 
convenience, and in the later trials Mr. Barker em. 
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ployed steam to make both the outward and inward he 
strokes of the accumulator piston. A check valve ie 
on the pipes enables the accumulator to make two ‘4 
or more strokes if necessary to apply the brakes. ie 
The. Midland train consisted of two four-wheeled if 
vans, each fitted with a single wooden block on each a3 


wheel, and thirteen foar-wheeled carriages, each 
fitted with a pair of cast-iron brake blocks on each 3 
wheel. Instead of having a hydraulic cylinder for i 

each wheel as in the case of the arrangement 4 

employed on the Great Eastern line, Mr, Barker , 
has on the Midland train connected the corre- 
sponding brake blocks on opposite sides of the i 
vehicle , & a beam, and has arranged a hydraulic ee 
cylinder to draw together the pair of beams con- | 
necting the brake blocks of each pair of wheels. 13 
With arrangement there are therefore two hy- 
draulic cylinders to each vehicle, instead of four as 3 
in the old arrangement. The train of which we 1 
have just been speaking was hauled by an engine | 
with cylinders 17 in. in diameter with 24 in. stroke and 
four coupled wheels 6{t. 8in. in diameter, these 
wheels having each a pair of blocks applied to them 


a hand brake, each wheel having a 


wooden block. 
Midland Train fitted with the Westi 
matic and Continuous Brake.—Of the 


and fitted 


house Auto- Sie 
stinghouse 


apes nie par agen pub- - 
ish a two-page engra as we give a a 
full description of it on page 511, it will be unnces. is 
sary for us to do more than to give the leadin ‘a 


of the train to which it was applied, 
ike the train last mentioned this was composed 
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wholly of four wheeled vehicles, the wheels of the 
two vans and of twelve of the carriages being fitted 
with single cast-iron blocks, while the remaining 
carriage had cast-iron blocks applied to each side 
of each wheel. The engine hauling this train was 
of similar dimensions to that attached to the train 
last described, but its coupled wheels were each 
fitted with one cast-iron block actuated in the 
manner illustrated on our two-page engraving. 
The six tender wheels had each a single wooden 
block capable of being applied either by hand or 
by the air pressure. Of the excellent performance 
of this brake we shall have to speak next week, 

Midland Train fitted with Clark's Hydraulic Brake. 
—Owing to want of time this train had not been 
completely fitted, the hydraulic brake being applied 
to the eight front carriages only, these carriages 
being each provided with cast-iron blocks applied 
to both sides of the wheels, and the general 
arrangement of the brake gear being similar to 
that applied to the London and North-Western 
train. The brakes were actuated by one hydraulic 
cylinder on each carriage, these cylinders being 
6 in. in diameter, except on one carriage, which 
was provided with a 4-in cylinder. The two vans 
of the train were placed at the rear end, and each 
was fitted with a slide brake worked by hand, the 
blocks being of wood, The water under pressure 
for actuating the brakes is supplied as follows: 
Under the footplate of the engine is a vertical cy- 
linder having a horizontal cylinder connected to 
it near its upper end. To the vertical cylinder is 
fitted a deep piston, and to the horizontal cylinder 
a plunger which actuates the brakes on the engine 
wheels. The cylinders between the piston and 
the plunger are filled with water, a pipe leading 
from the tender tank and fitted with a valve open- 
ing inwards making up losses by leakage. To 
apply the brakes steam is admitted under the piston 
in the vertical cylinder, and this piston rising forces 
outwards the plunger already mentioned and also 
furnishes a supply of water under pressure to the 
pipes extending through the train, and thus applies 
the brakes. ‘The engine was of the same type 
and dimensions as those attached to the other 
Midland trains, but the coupled wheels were each 
fitted with a single wooden block applied by hy- 
draulic pressure. The tender was six-wheeled, and 
fitted with a single wood block on each wheel, 
equalising levers being ‘fitted to insure equal pres- 
sure on these blocks. 

We have now described in general terms the 
various brakes submitted for competition, and we 
shall next week record the results obtained with 
them. Meanwhile we may repeat that these trials 
of continuous brakes have been of much value, and 
naturally they have been watched with great in- 
terest, the visitors present during the trials in- 
cluding the locomotive superintendents of nearly all 
our principal lines, together with many of the leading 
traflic managers and other prominent railway officials. 
As we stated last week the trials were conducted 
by Mr. Edward Woods (acting as the engineer to the 
Royal Commission) and Colonel Inglis, R.E., these 
gentlemen being assisted by Lieutenant Scott, R.E., 
and Mr, Sankey, R.E., together with a detachment 
of the Royal Engineers. The Duke of Buckingham, 
as president of the Royal Commission on Railway 
Accidents, also took a most active interest in the 
proceedings, and to his personal energy and de- 
cision in directing operations the value of the results 
obtained is very greatly due, 

BREECHLOADING ORDNANCE. 

Wrra much detail and at considerable length Herr 
Krupp, of Essen, has replied to Mr. L. W. Broad- 
well’s letter published by us on the 28th of May 
last, and also to our leading article of the 4th inst. 
This reply, which we publish on another p-ge, so far 
from disproving the statemeuts we have advanced, 
tends to confirm them, and ieaves upon the mind 
of the unprejudiced reader the unpleasant impres- 
sion that any piece of special pleading overstrained, 
always conveys. For the sake of convenience, and 
as briefly as possible, we will summarise the argu- 
ments Herr Krupp has advanced in his reply, and 
in doing this our task will be vendevel ott the 
easier, because comment will be in most cases 
By 

derr Krupp seeks to throw discredit upon Mr. 
Broadwell’s veracity, and asserts that his statements 
with regard to the visit to Essen, in April, 1864, 
are untrue, and further that two gentleman—Mr. 
Louis Berger and Mr. G. A, Buhl—have lent them. 








selves to an unworthy cause by false depositions 
upon oath. In Herr Krupp’s own words, Mr. 
Berger and Mr. Bubl have “ fictitiously supported 
by an oath” Mr, Broadwell’s statements, in plain 
language, that these gentlemen have perjured 
themselves. 

And this is how Herr Krupp proves his statement. 
The first and strongest point is that Mr. Broadwell 
was not in Essen at all during the month of March, 
1864, This is quite true ; he was not, and as Herr 
Krupp conceives this misstatement to be of such 
overwhelining importance that he gives it the firsé 








place, and italicises it, we may explain how the 
mistake occurred. Mr. Broadwell, when he re- 
ceived the copy of this journal of May 21, contain- 
ing Herr Krupp's first letter, was at his works at 
Carlsruhe, all documents relating to the case being | 
then at his residence in Vienna. To avoid delay, 
he replied at once from Carlsruhe, giving the date 
from memory, and hence the error—one so obvious, 
that we ourselves corrected it in our article of 
June 4th, in which we reproduced the testimonies 
of Mr. Berger and Mr. Buhl, both of which fixed 
the date of Mr. Broadwell’s visit to Essen at the 
same time that Herr Krupp admits that it took place. 
To proceed. Herr Krupp states that on the 22nd of 
April, 1864, Mr. Broadwell wrote to him expressing 
his desire to have an interview with him at Essen 
in order to lay before him a proposition which he 
thought might be ‘‘ mutually advantageous.” The 
depositions of the Carlsruhe Maschinenbau Gesell- 
schaft prove (see p. 473 an/e) that in February, 1864, 
they had received from Mr. Broadwell the order to 
make a wooden model of the breech piece of a six- 
pounder field gun, in which the details are exactly 
the same as those now claimed by Herr Krupp, and 
of which we published a drawing on page 493 of 
our last number. The Carlsruhe company, more- 
over, in February, 1864, tendered to Mr. Broadwell 
for the construction of such guns. Itis clear, there- 
fore, and indeed Herr Krupp does not dispute it, 





that Mr. Broadwell desired to submit this model to 
him, in order to arrive at arrangements which should | 
be ‘‘ mutually advantageous,” in fact to make such | 
an arrangement as he immediately afterwards did | 
with Mr, Berger. Herr Krupp, who was evidently | 
aware that Mr. Broadwell’s suggestion might be of } 
importance to himself, replied immediately by tele- 

graph inviting Mr. Broadwell to come to Essen, 

for although he himself would be absent * for} 
business Mr. Pieper is present.” We are now 
asked to believe that, when in compliance with | 
Herr Krupp’s invitation Mr. Broadwell arrived in | 
Essen, he was not admitted, that no further notice | 
was taken of him, and that without solicitation he | 
wrote to Mr. Pieper on May 2nd, leaving immedi- 

ately afterwards for St. Petersburg, and that in| 
this way the matter began and terminated. In| 
corroboration of this statement, Herr Krupp brings | 
in an extract from the man Richter’s note-book. | 
It is dated May Ist (1864), the day that Mr. 

Broadwell and Mr. Bullvisited Essen upon Krupp’s | 
telegraphed invitation. ‘+ Broadwell and Bubl| 
announced themselves but were not received,” 
Further we are told that ‘‘ Mr. Richter asserts with 
confidence that on the occasion of Mr. Broadwell’s 
visit to Essen, he did not have any interview with 
Mr. Broadwell, nor was any invention submitted 
to him.” No one will doubt that Mr. Richter would 
make this statement with unbounded confidence, 
but no one in the face of Mr. Broadwell’s and 
Mr. Buhl’s evidence will believe a word of it, and 
Herr Krupp appears to be fully aware that it 
would be received with suspicion, since he hastens 
to substantiate (!) this testimony by an extract from 
Mr. Broadwell’s own letter written from Essen on 
May 2nd. This extract is as follows: 

The receipt of your telegraphic despatch in answer to m 
letter to Mr. Krupp from Carlsruhe leads me to put myself 
to much trouble and some expense to come to Essen in order 
to have a personal conference in reference to my business, 
and I have to regret much that it has all been in vain. I have 
with me drawings and a model (full size) showing the breech 
of my gun, all of which I desired to show to you, but as this 
is now impossible, I submit my proposition in writing. 

The rest of the letter is withheld, but we are 
led to suppose that it contained only a request 
to be furnished with the prices at which Herr 
Krupp would supply gun blocks to Mr. Broadwell, 
a simple matter of business between manufacturer 
and customer, Yet the propositions Mr. Broadwell 
had to make were to be ‘‘ mutually advantageous.” 
Too eager to prove his case, and so proving too 
much, Herr favours us with an extract 
from his reply to Mr. Broadwell addressed to St. 








Petersburg. He was not “in a position to comply 


fully with the 
letter.” F 

How the foregoing confirms Mr. Richter’s asser- 
tion, made with $0 much confidence, we cannot 
perceive, nor can we understand how it proves that 
no communication had taken place between Mr. 
Broadwell and any of Herr Krupp’s people at 
Essen after the despatch of the telegram, dated 
April 25, and quoted above. 

Compare this laboured and illogical argument 
with the statement of Mr. Buhl, “ Mr. Broadwe!! 
and myself went to Herr Krupp’s factory for the 
purpose of obtaining an interview with that gentle. 
man, who could not see us on account of illness. 
and we also failed to see Mr. Pieper, his principal 
representative.” 

‘** We returned to our hotel, and shortly after, one 
of Herr Krupp’s engineers arrived, desiring to know 
our business, and Mr. Broadwell explained to him— 
I acting as interpreter—that he wished to show 
to Herr Krupp his latest improvement in breech- 
loading mechanism, and to make arrangements with 
Herr Krupp to pay him a royalty for the use of his 
invention. 

‘* After this the model was shown to the engineer 
who had visited us, and who then returned to 
Essen to deliver Mr. Broadwell’s message. Shortly 
after Mr. Broadwell received a letter signed ‘ F. 
Krupp,’ requesting him to explain his wishes in 
writing to the firm, which he immediately did.” 

This statement, taken in connexion with the fur- 
ther details supplied by Herr Krupp in his present 


propositions laid before me in your 


| letter, forms a clear and concise story, corroborated 


in every detail by the attendant circumstances of 
the case. 

lf we publish the letter just referred to, in which 
Mr, Broadwell is requested to explain his wishes in 
writing, we presume that Herr Krupp will no longer 
venture to maintain that there was no communication 
made from Essen to Mr. Broadwell after the tele- 
gram of April 25th. 

Turning now to the gas check ring. With regard 
to this Herr Krupp makes the following statements : 

1. He claims ‘‘ most decidedly to have been the 
inventor of this mechanical contrivance for prevent- 
ing the escape of gas.” 

2. That in 1863, Mr. Broadwell patented a va- 
luable improvement both in the shape of the ring 
and its position in the gun, and for these altera- 
tions he has a right to be entitled to all the credit. 


| (It must not be forgotten that Mr. Broadwell’s ori- 


ginal patent for the ring and its position was ob- 
tained in 1861, and that Herr Krupp exactly copied 
and patented it in 1862, as explained in pages 472, 
473 of this journal.) 

3. That because Mr. Broadwell had received pay- 
ments from certain governments for the patent, 
Herr Krupp has a right to use it for nothing. 

4. That the user of an improvement should pay 
the inventor. 

5. That if England should ever employ the 
Broadwell ring, she would doubtless recognise Mr. 
Broadwell’s right to reward. 

6. That Mr. Broadwell has originated nothing in 
the construction of the gun made by Herr Krupp, 
except in the matter of the shape and position, with 
its admitted advantages of the form of ring that 
bears his name, 

7. Finally, referring to Herr Krupp’s letter pub- 
lished by us on the 28th of May, that “the Krupp 
gun as now is, with the single exception of placing 
my expanding ring in the face of the breech block, 
is solely and entirely the design of myself, and you 
have no moral or legal right to associate it with an- 
other’s name.” 

What can we make out of this mélange of ad- 
missions, assertions, and contradictions. Even if 
Herr Krupp did design a gas-check ring in 1859, as 
he says, we have shown that neither he nor Broad- 
well were the originators of sucha ring. It had 
been done long before by Church and Goddard, who, 
in their turn, were anticipated by General Greene, 
whose letter we published last week. But no good 
results were obtained with guns in this connexion 
until Broadwell placed a ring of suitable section in 
the breech block, and this detail, Krupp, while he 
concedes the authorship, did not hesitate to ap- 
propriate it and add his name to it in 1862. It is 

i t to follow Herr Krupp’s argument, that 
because certain persons recognised Mr, Broadwell’s 
right in the invention by which alone Krupp has been 
able to make a success of the gun he fabricates, that 
therefore he should be exempt. Why does he not 
admit at once that he declined to pay royalty because 
he was under no legal obligation to do so. This is 
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a principle one can understand, just as one can 
understand Mr, Berger undertaking to pay royalty, 
although obliged only morally and not legally to do 
so. The fourth and fifth assertions of Herr Krupp 
we cordially with, but it is not clear why he 
interpolated them in his letter, as they do not 
harmonise with the remainder of his remarks upon 
this part of thediscussion. 

The sixth and seventh conclusions, one contained 
in Herr Krupp’s letter we publish to-day, and that 
in his letter to us on the 27th of May, are utterly at 
variance one with another, and would lead to the 
conclusion that Herr Krupp has really a very con- 
fused idea of the subject upon which he is writing. 
He tells us that the ring in its present form as 
used by him is entirely Mr. Broadwell’s, but that 
with the exception of the merit due to the latter 
gentleman for placing the ring in the breech block 
(a detail obsolete now for many years) no one has 
aright, moral or legal, to associate any other name 
than that of Krupp with the system. 

At the conclusion of his letter Herr Krupp, in 
referring to our article of June 4, repeats the state- 
ment made at the commencement of the communi- 
cation, making one additional remark about the 
locking apparatus. As he does not deny the 
charge brought against him by Mr. Broadwell of 
using the partially threaded screw for closing the 
breech, and as we called his attention specially to 
this point, we must conclude that he does use the 
detail for field guns at least. 

Here we dismiss the subject, having, at least, 
clearly established the following points of interest, 
and —s of future value. 

1. That Mr. Broac well was the originator in the 
commencement of 1864 of the cylindro-prismatic 
sliding wedge, locking apparatus, and conical gas 
ring, exactly as made now by Krupp,with the excep- 
tion of the last-named detail. 

2. That in 1864 he perfected, and in 1865 patented 
the present form of spherical gas ring, exactly as 
now used by Krupp. 

3. That so far as these three essential detaile are 
concerned, the whole principle of the breechloading 
mechanism chiefly used on the Continent, is solely 
and entirely Mr. Broadwell’s, ‘‘ and no one has any 
moral or legal right to associate it with another's 
hame. 

As to whether Mr. Richter did communicate to 
Herr Krupp the details, shown him by Mr. Broad- 
well at Essen in April, 1864, or whether that 
gentleman and Krupp were travelling in twin 
grooves, it is not necessary for us’ to state our 
opinion. We have laid the whole facts and 
leading deductions before our readers, who can draw 
their own conclusions. 

Want of space prevents us from referring to that 
portion of Herr Krupp’s letter dealing with the 
destruction of his guns. We shall be glad, if we 
find that Major Haig, from whom we quoted, was 
inerror, The point of interest to be discussed is 
not whether a number of Krupp guns have burst, 
but whether alone steel is a safe material for heavy 
ordnance. Seeking for data, we naturally turn to 
the results obtained by the largest maker of steel 
guns, in order to obtain the most satisfactory evi- 
dence on the point. Of course Krupp guns are not 
more likely to burst than any othersteel gun made of 
good material, and if the total number of casualties 
be really so limited as asserted by Herr Krupp, our 
fears for the use of the metal may justly be diminished. 








THE PATENT BILL. 

HonoURABLE members are already beginning to 
allude to the “ late ee of the session,” and 
although the Patent Bill has been down for the 
second reading on several successive Thursday nights 
it has not yet been brought forward, Mr. Forster, 
who has some amendments on the paper, questioned 
Mr. Disraeli on Thursday week as to the prospects 
of the Bill, and also objected that Bills were put 
down for the second reading when there was no 
prospect whatever of reaching them. According to 
a local paper, Mr. Disraeli, who was in a “merry 
mood,” answered with something more than ¢ smile 
that this was the very reason why they were put 
down. It is an axiom of Parliamentary practice 
that unless a distinct pledge to the contrary has 
been given, no one can be sure whether a motion 
will or will not come on. When there is a morning 
sitting the House adjourns at seven o'clock, and it 
is contrary to the rules to take any opposed business 
in the last ten minutes. In that case the debate is 
adjourned. Unless, therefore, the opponents of the 
measure are at their posts, it is quite possible that 





the Bill may pass the second reading without op- 
position. Itis true that it would have to go 
through Committee, but time would have been dis- 
tinctly gained, and in June time iseverything, Itis 
believ “ndgee er, rave a the 
im bility of passing the measure in its integrity, 
and that the Lord Chancellor is unwilling to e 
the large concessions which have been demanded, 
for the very simple reason that the unfortunate Bill 
would, under those circumstances, resemble nothing 
so much as the play of “‘ Hamlet” with the part of 
Hamlet omitted, e measure may we think be 
regarded as almost, but not quite dead. Since last 
writing on this question ten petitions for alterations 
have been presented to the House, from inventors, 
patentees, and others interested in inventions 
ae 7), Society of Arte (June 10), Artisans and 

nventors’ Patent Bill Committee (June 11), civil, 
gas, and electric engineers, and others (June 11), 
inhabitants of Stockport (June 11), inhabitants of 
Leeds (June 11), inventors and others at Crewe 
(June 15), inhabitants of Bury (June 15), in- 
habitants of Bolton (June 15), persons residing in 
the North of London and others _ 15). Most 
of these petitions bear a general resemblance to 
that presented by the Malleable Ironworkers’ 
Association, which we printed the week before last, 
This brings the total number of petitions for altera- 
tions up to sixteen, The petitions praying that the 
Bill do not pass uow amount to seventeen, one 
having been presented from the Leicester Trades 
Council on the 14th inst. A petition was also pre- 
sented on the same day from Mr. Parker Rhodes, 
praying for a revision of the Patent Laws, 


DOVER HARBOUR. 

Tue Parliamentary paper, No. 235, ordered by 
the House of Commons to be printed on the lst 
instant, containing the report of the Select Com- 
mittee, and the different reports of the chairman, 
and of Sir George Balfour, is deserving of the 
attention of all our readers, and we cannot do 
better than give a résumé of the same. The report 
recognises the importance of the site in event of 
war, as at present there is no place between Sheer- 
ness and Portsmouth for coaling men-of war. ‘The 
report says : 

“* With regard to its capabilities as a harbour of 
refuge, the committee while of opinion that some 
advantage is likely to be derived by the commercial 
marine in this respect, yet do not wish to lay too 
much stress upon this advantage, and were that 
the only object in view” (which tt never was, on the 
contrary, at ali times, a secondary consideration), 
‘“‘ would not feel justified in recommending its con- 
struction.” 

The Committee's somewhat negative report winds 
up with the admission of the inadequate area pro- 
posed thus : 

‘« In conclusion, the Committee desire to draw the 
attention of the House to the evidence which has 
been submitted to them, and by which they have been 
much impressed, to the effect that a considerably in- 
creased extent of deep water space might be secured by 
a slight modification of the design at an increased cost 
of moderate amount. It appears, however, to your 
Committee, that it would be beyond their functions 
to recommend such an increase of expenditure, 
and they therefore content themselves with bring- 
ing the evidence referred to specially to the notice 
of the House.” 

On the 28th of May an amendment was proposed 
to the preamble to the effect : 

“The pro extension of works at Dover, to 
form a close harbour of about 310 acres, is not con- 
sistent with the plans and recommendations made 
in former years, after most careful inquiry, by 
royal and other commissions; that the minimum 
area then deemed necessary to fulfil public require- 
ments was 520 acres.” 

On the lst Juue the different report proposed 
by the chairman was read, as also that proposed by 
General Sir Geerge Balfour; the latter contains a 
recapitulation of what had been done frow 1536 to 
the appointment of this Commission. In reterence to 
pe report of A Royal Pi camgenccoin i * 1844, 

ecting 4 sites, Sir George says, paragra 0.32: 

‘* There were, however, qualifications s the above 
recommendations on two points; lst, in res 
of the doubt of the pilots as to the tenacity of the 








anchoring ground, which was however deemed by | Service 


the Commission to be satisfactory ; and 2ndly, as to 
the tendency of the harbour to silt up. On this 
last head numerous inquiries were then insti- 
tuted, which clearly this fact, as the 





———— Se 
various documents and investigations show, to be 
the most formidable to contend against in 
forming a close harbour on part of the coast of 


a ing the ee 
George says, at paragraph 20 : 

‘The report of this Commission was submitted 
to the Treasury in January, 1846; the result of 
their deliberations on the reports and plans of the 
- — for a harbour in Dover Bay, was as 
follows : t about 520 acres is the minimum 
that wiil answer the object Her Majesty’s Govern- 
ment have in view, of affording a harbour of refuge 
in Dover Bay; that the outline or form of the 
harbour sh not materially differ from that re- 
commended in our report of 1844; and that the 
south face of the enclosure should stand as near as 
possible in the direction of the stream of tide, to a 
depth of 7 fathoms of water, also that the east and 
west arms should be carried out at right angles to the 
shore.” 

In reference to shingle and silt, Sir George says in 


the next ph, No, 21: 

“ The Doumniasion recorded their decided opinion 
‘that no apprehension of inconvenience from shingle 
ought to be regarded as an objection to proceeding 
with the ae ar age harbour in Dover Bay ;’ but pro- 
minently , that ‘ the question of silt z-esents 
a much more formidable obstacle, and although less 
apparent, if is the rg difficulty to contend with in 
a ay @ harbour in Dover Bay.’” 

In the next paragraph Sir George quotes the 
Commissioners on silting : 

** The Commissioners then added that ‘ few har- 
bours escape the evil , by sedimentary deposit, and if 
liability to silt were to be deemed an objcalion to the con- 
struction of an artificial harbour, it would be idle to 
attempt sucha work on any part of the coast of the 
kingdom.’ It is not, therefore, our purpose to con- 
tend for what is in truth practically impossible, as 
it is manifest that the ag yy of whatever 


sedimen matter may in nsion in 
the water flowing into a harbour, will to the 
bottom, with more or less rapidity, in rtion 


to the stillness of the water within, and only such 
portion of the lighter matter, as from ita less specific 
gravity, may remain in suspension, will be carried 
out by the ebbing tide.” 

At ph 24 he quotes their opinion : 

“ t no opening should be left in either the east 
or west arms, and that both the travelling of shingle 
and the liability to silt point out that the only en- 
trances should be placed in its southern face in the 
fair set of the tidal stream. Two ope gs of about 
700 ft. each will suffice for this purpose,” &c. 

He proceeds at paragraph 26 to say : 

‘* The conclusion of the Commissioners was, after 
taking all points into consideration, that silting u 
ought not to be regarded as an objection, sovided 
entrances in the south face are provided,” ke. 

He afterwards refers to Sir W. Symonds’ pre- 
ference of Dungeness, respecting which, however, 
it may be observed, that it is the opinion of those 
who have studied our south coast that it will be far 
better to let well alone there, and accept the two 
admirable roadsteads (under certain conditions of 
wind) afforded by the east and west bays due to the 
progression seaward of this extraordinary shingle 
spit from the time of Elizabeth to the present year 
at a tolerably uniform rate ; and we direct special 
attention on this subject to the fact that the east 
arm of the breakwater —— by the Commission 
of 1840 in Eastbourne Bay, east of Beachy Head, in 
4 fathoms water at low water springs, touched the 
low —— a fine” due to the tion and 
retreat e shi ontory, Point, 
the source of supply Of the oodeen wry os of 
Dungeness. It is next to impossible to say what 
effect might be produced by artificial works in 
either of those bays. 

As regards the silting, the following paragraph 
appears, No, 33: 

‘* That action was examined and reported on b 
a commission, Admiral Bethune, Captain Bedford, 
Captain Calver, and the accretion east and west of 
the pier found considerable, A subsequent exami- 
nation made in 1873, shows astill further 
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ling of the shingle from west to east.” (Query: 
one great good). “This is established, but the part 
of the coast or the works that have produced this 
result HAVE NOT BEEN BROUGHT To LIGHT ; (?) neither 
has any inquiry been proved to have been made, 
as to the effect on the coast to the eastward of 
Dover Bay, which the eastern arm will produce. 

It is hardly necessary to say that the compara- 
tive modern absence of shingle in Dover Bay, and 
the erosion of the coast eastward is not due to the 
Admiralty Pier, but to the extension of Folkstone 
Pier and the continued extension of Dungeness as 
shown by reports to the War Office by Mr. Red- 
man and to the Board of Trade by Sir John Coode. 
The results are thoroughly well understood, and 
have been as thoroughly and searchingly examined, 
and the construction of the east pier could have no 
possible effect as regards this head of the inquiry. 
As regards silting and dredging, Sir George, in 
paragraph 35, draws a comparison between Dover 
and Kingstown as follows: 

‘+ Finally the prohable deposit of silt has not been 
ganitalael: Kingstown of only 40 a. (sic) stated to 
be free from silt, costs 2000/. per annum for you 3 
ing. “The small portion of Kingstown of only 
one-cighth of the area costs 10,000/. per annum,” &c. 

Sir George has, however, fallen into a somewhat 
curious error, the area of Kingstown being 250 acres, 
respecting which reference may be again made 
to Mr. Redman’s paper. 

The Dover report proposed by Admiral Egerton 
appears to hit the very marrow and pith of the 
whole question, viz., the saving of one-third the 
proposed outlay by sacrificing half the area. He 
says : 

«It is doubtful whether the small area of deep 
water enclosed by the piers is worth the money to 
be expended on them.’ 

The peculiarity of this inquiry must strike the 
most unobservant, that whilst a great commercial as 
well ‘as naval and military want has been admitted 
by the highest authorities, the strategic aspect of the 
question, as now the fashion term it, is alone con- 
sidered. On this the evidence of H.R.H. the Duke of 
Cambridge is remarkable, as showing that under 
this restricted and narrow professional aspect of 
the question the area is altogether inadequate. 

NOTES FROM THE NORTH. 
Guiasuow, Wednesday. 

Glasgow Pig-Iron Market.—On Thursday last there was 
again a very quiet market, the only transaction reported in 
the forenoon being one of 500 tons at 57s. 6d. one month 
fixed, closing sellers 57s. 9d. prompt, and buyers a month 
open. Prices were a shade better in the afternoon. There 
was no change in makers’ prices. An improved demand for 
No. 3 iron showed itself amongst the local founders, owing to 
its price being lower than that of Cleveland iron delivered on 
the spot. Friday's market showed a little more animation, 
and prices remained throughout the whole day rather higher. 
There was also more firmness on Monday, and from 500 to 
6000 tons changed hands at 59s. fourteen days fixed, 58s. 9d. 
and 58s. 74d. cash, the market closing in the forenoon sellers 
68s. 7id., buyers 58s. 6d. Business was done in the alfter- 
noon at 58s. 9d. cash, closing buyers 58s. Od., sellers 59s. A 
fairish business was done yesterday morning at 59s. to 50s. 3d. 
cash, and 59s. 4d. one month open, but the afternoon prices 
were rather lower. This morning’s prices did not rise above 
58s. 3d., and business was done at 58s. At the close in the 
aiternoon sellers were asking 58s. 6d. cash. There is nothing 
doing in the warrant stores, nor have makers’ quotations 





undergone any change. The following are the official quota- 
tions : 
No.1. No. 3. 
s. d. s. d. 
G.m.b., at Glasgow ove eve 606 586 
Gartsherrie ,, «+ a eee 656 610 
Coltness o eee ose 67 0 630 
Summerlee__s,, - eco ose 650 620 
Langloan - m eee - 640 620 
Carnbroe o ow eco 610 600 
Monkland ~~ - 606 590 
Clyde llahcaes ; 610 590 
Govan, at Broomielaw ese 610 69 0 
Calder, at Port Dundas ae 650 630 
Giengarnock, at Ardrossan ove 67 6 610 
Eglinton ” ooo 600 590 
Dalmellington ,, ot 600 590 
Carron, at Grangemouth, selected 7060 — 
Shotts, at Leith ... eee ose 660 630 
Kinnell, at Bo'ness =A 610 590 


(The above all deliverable alongside). 
Bar iron 81. 10s. to 94 10s. 
Nail rods as ero ase . 9 Os. 
Last week's shipments amounted to 11,625 tons as against 
5483 tons in the corresponding week of last year, and the in- 
crease since Christmas being 62,556 tons. 
Burntisland Dock.—A party of Sir W. Armstrong's men 
from Newcastle are at work on the dock at Burntisland, 
which are to be worked by hydraulic power. The loading 


and tus are also to be worked on the hy- 
dronie peinsiglo. "These fo ot ponsanh considecdble diieuliy 
regarding the prospects of the ultimate ownership of the 


ore ose 





DEPREZ’S CIRCULAR 


WE give, above, engravings illustrating an arrangement 
devised by M. Deprez for deriving from a single eccentric 
the movements for the valve usually obtained by the em- 
ployment of link motion. By this arrangement of “ cir- 
cular” gear as it is termed by M. Deprez, the engine can 
be run in either direction, and the period of admission 
varied from one-tenth to half the stroke. 

As will be seen from the engraving—which shows the 
arrangement as applied to a vertical engine—the eccentric 
is keyed on the crankshaft immediately opposite the crank, 
and it is surrounded by a kind of frame formed on the rod 
by which movement is given to the valve, this rod sliding 
in fixed guides. A portion of this frame is shaped so as to 
form an expansion link having a radius equal to the length 
of the very short eccentricrod used, this rod taking hold of 
a block which can be shifted in the link by a reversing lever 
in the usual way. By moving the block in the link the 
motion of the engine can be reversed and the degree of ex- 
pansion varied just as by means of an ordinary link mo- 
tion. 

The arrangement gives constant lead, and to adjust tte 
length of the valve rod it is only necessary to put the 
crank on a dead point, and to then make the valve give the 
desired lead, when the motion will be adjusted for all gears. 
The following Table gives the distribution effected by a 
valve with 1.024 in. lap, 0.157 in, lead, and an eccentric 
with a throw of 1.18 in. 


Admission in Percentages of the Stroke. 





10 | 30 40 | 50 

in. in. in. in. 
Travel of valve 2.48 2.638 2.835 | 3.11 
Opening of ports 0.217 0.299 0.394 0.535 

per cent. per cent. per cent. per cent. 

Compression... mi. 28 2 | 37.6 
Pre-exhaust ... “ 35 28 22 | 17.6 
Pre-admission wt “= | 1.2 0.6 | 


The port openings above tabulated are those given by an 
ordinary valve. With a slide valve of the Trick pattern, 
these openings would, of course, be doubled. Altogether 
this gear of M. Deprez’s is very simple and effective, and 
there are many cases in which it could be advantageously 
employed as a substitute fora more complicated arrange- 
ment. 








GYROSCOPIC CONTROLLING GEAR. 
To rue Epiror oF ExGIneERinG. 

Siz,—In last week's Enornezrine Mr. Edmund Hunt 
comments on my letter of June 2. In reply to his remarks, 
I now repeat that the velocity at whieh fi ing would —_ 
under the conditions stated by me is 350 miles per hour. 
calculation is 


4x2xog=851 miles. 


In my letter I said, “Should, however, still greater sensi- 
tiveness be required when the apparatus is carried on the 
saloon there is not any objection to a higher speed.” Mr. 
Hunt comments upon this in words which I will not re- 


peat here; I reply by adding the emphasis of mathematical | W 


enunciation to the above statement. The increase of sensi- 

tiveness of the valve f will be, neglecting friction, directly 

proportional to the increase of velocity of the rim of the 

snstiat casipas’ thay hare cho beam susied expeckacntally 
ysis, P 

at sea in the Bessemer Saloon, with a working model ope 








VALVE GEAR. 











LJ 
rating a model valve on a model saloon. The gyroscope 
used is one fitted with a speed indicator; the speed of the 


rim never exceeded 30 miles per hour during these experi- 
ments, and the oscillation of the Bessemer not exceeding 
30 seconds of range was indicated by the full travel of the 
valve model at apparently the beginning of the oscillation. 
The trunnions were without caps, and when the model saloon 
was rocked violently by hand to test the lifting, the result 
was, 80 far as the eye could judge, in every respect in accord- 
ance with what I have stated in this and in my other letters. 
I am, Sir, yours truly, 

June 16, 1875. J. McFaruane Gray. 

[From information we have received from parties on 
board the Bessemer when Mr. Gray’s model was tested we 
are enabled to substantially corroborate Mr. Gray's state- 
ment of the results obtained.—Ep. E.} 








NOTES FROM SOUTH YORKSHIRE. 
Smerrisip, Wednesday. 

New Colliery at Corton Wood, near Wombwell.—Con- 
siderable progress is being made with the sinking operations 
at the Corton Wood New Colliery, near Barnsley, the 
Barnsley thick coal (7 ft.) seam having been reac! at a 
depth of 215 yards below the surface. The seam proves to 
be 8 ft. 6 in. through at this particular point, 2 !t. 10 in. of the 
total thickness being hards and the remainder softs. This 
is a feature of the Barnsley seam, the two descriptions of 
coal being separated by a couple of inches or so of dirt. The 
drawing shatt of this colliery will be of 15 ft. clear diameter 
and the upcast 20 ft. diameter. Four “corves” will be 
raised at every “draw,” and the daily output, it is estimated, 
will be nearly 1500 tons. It may be mentioned, in this 
connexion, that the South Yorkshire coalfield contains 
28,082,000,000 tons of coal under a surface area of about 900 
square miles, the field extending from Normanton in South 
Yorkshire to Nottingham and Iibeston in Derbyshire in the 
south, and to Sheffield in the west. 


The New Rockingham Colliery near Hoyland.—The new 
Rockingham Colliery of Messrs. Newton, Chambers, and 
Company (Thorncliffe Iron Works and Collieries, near 
She eld), has made very appreciable progress since the 
somewhat alarming fire which broke out in the shaft on 
March 31, was subdued. The sinkers have now reached a 
depth of about 40 yards below the Parkgate seam, which is, 
on the average, about 250 yards below the surface. A further 
sinking of some 40 or 50 yards will probably result in the fine 
Silkstone seam being pierced, but this will be a matter of 
some little time. will be two drawing shafts which 
will, in all probability, serve for the output of 1500 to 1600 
tons daily, one of the largest productions in the district. 
The whole of the tubbing, &c., is of the best description. 


Midland Railway "s Lines near Sheffield.—In 
order to facilitate the despatch and arrival of its heavy 
traffic at the Sheffield depét, the Midland Railway 
Company has made a series of extensions and alterations of 
an extensive character. Two i t lines, solely for 
the use of trains, have been lai ve ten eee 
to the H ee 
last named place a large num idings are being con- 
structed for the of relieving the pressure at Sheffield 
itself. These sidi will cover t three acres of land, 
and will be utilised for the sorting and shunting of traffic. 
It is stated, further, that the two separate 8 lines will 
shortly be taken forward to Sheffield, a measure which will 
involve the ing of existing five-arch bridge near 
i station wii! also thus be necessitated. 
addition, in contemplation to ceo) 
modation curve near the Holmes from the present main line 
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APPARATUS FOR COLOURING PAPER. 


CONSTRUCTED BY MESSRS. GRAHL AND HOUL, ENGINEERS, DRESDEN. 


























Macurnes of which the object is to colour the surface 
of paper inay be divided into two classes. The first con- 
sists of a flat table upon which the paper is laid, and is | 
coloured by means of an endless band and brushes. The | 
second class includes cylinder colouring machines, in which 
the colour is also laid on by means of brushes having a 
reciprocating movement. The engraving above represents 
one of the first type of machines constructed by Messrs. 
Grahl and Hohl, of Dresden. In this machine the paper 
from the roll passes over bars in which grooves are 
formed diagonal to the movement of the paper. These are 
employed to stretch the paper, and deliver it without any 
folds or irregularities. The colour is contained in a box, 
and a band of felt or rubber takes it from the box and lays 
it on the paper as it passes over a copper roller. From 
the roller the paper travels on to the table, beneath a system | 
of fixed and movable brushes, consisting of: 1, a fixed | 
brush; 2, a reciprocating brush; and 3, three rotating 
brushes. The latter of these is of badger’s hair, and has a 
circular motion imparted to it by means of a crank. Finally 
there is a long badger-hair spreader which is used to distri- | 
bute the colour equally. By this combination the colour is | 
spread with perfect equality. In connexion with the colouring | 
machine is a drying apparatus into which the paper is led. | 
The illustration shows the colouring machine a on the right | 





hand side, and it will be seen that in the drying apparatus | 


the paper hangs in festoons upon rollers, until it is dried, 
whence it passes to a satining machine and to a cutting 


temperature by a system of steam pipes. 


BREECHLOADING ORDNANCE, 

‘ ; To THE mm ee. et 
2,— ur insert a rom 
Mr, Brosdwell, the whole tence of which fe that he hes 


and cash by using y 
paying him for his inventions or acknowledging r 
He complains of the Prussian Government in not granting 
him patents, but with that I have nothing whatever to do, 
and therefore at once come to the important charge made 


against me of a Op the invention of the semi-round 
breech block. Ae Mr. Broadwell asserts he showed to one 








mencin 
press. The drying chamber is maintained at the necessary | 4 mane He A are " - HA 
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me @ proposition which he thought might be “ mutually 
persone pang and he requested a reply, which I sent by 
—— on April 25th, as follows: 

“Mr. Krupp absent, but for business Mr. Pieper is 
present.” 


It is evident that Mr. Broadwell did come to Essen, but 
this was on May Ist, and in the note-book of Mr. Richter, the 
ineer to whom Mr. Broadwell has referred, is inscribed 
er that date: “ Broadwell und Buhl melden sich, werden 
aber nicht angenommen” (Broadwell and Buhl announced 
themselves, but were not orgs 3 
Also in the same note-book of Mr. Richter, under date 
twenty-first April, 1864, is wri that on that day he made 
cred out tals with «gun ha crectangulr wedge. 
carried out tri ith a ing a . 
ey an ted a Mr 1964, between 
periments at in ’ ween 
the 16th and 18th of that month, and that this was the 
+? aaah which he made the acquaintance of Mr. 
Mr. Richter asserts with confidence that on the occasion of 
Mr. Broadweli’s visit to Essen, he did not have any interview 
with Mr. Broadwell, nor was any invention submitted to him. 
T am quite aware that an unsu testimony, however 
truthful it may be, will always be received with suspicion, 
and I should indeed have regretted had I not been able to 
——— this testimony not by present prepared docu- 
ments, relating to events ten years ago, 
may be fictitiously oupqeened by 
ing with an error as a ee © See 


Essen, May 2, 
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—— —— 
to the D-shaped wedge in my guns it belongs tome. Mr. 
Broadwell strangely contradicts himself. He states that he 
came to Essen in March, 1864, “at much trouble and ex- 
pense,” in order to show me a form of breech block, and yet 
singular to say in April, 1865, he takes out a patent for im- 
provements in breechloading guns and never even refers to 
a semi-round block for closing the breech, and although he 
very lamely tries to explain this, by stating he found that by 
rounding off the angles of the block, he obtained for small 
calibres the same effect as with the half-round block, yet in 
his drawings attached t» this 1865 patent he shows the 
block with the corners simply cut off at an angle of 45deg., 
and if one may reason from facts it would be to eome to the 
conclusion that Mr. Broadwell had not appreciated the reason 
for altering the rectangular shape of the breech block to that 
of the semi-round shape. 

The breechloader that bears my name has been the result 
of an enormous number of experiments, and has —_ arrived 
at its present design step by step; but, in the whole of the 
stages, no ideas have Soon communicated to me by Mr. 
Broadwell, with the exception of the shape of the ring and 
its position in the gun, but about which I will speak 
presently. 

Almost all inventions and improvements repose upon older 
ideas, and with regard to the D shape of the breech block, it 
is a combination of the round bolt used by Count Wahrendorf 
in his breechloaders and the square wedge of Cavalli; but 
it is a combination that offers in its construction the maxi- 
mum of the strength of the one and the convenience of the 
other. 

In alluding to the letter D as indicating the shape of the 
midsection of my prismatic wedge, it is roy be understood that 
I only use this letter as simply expressing a similarity of 
form, but the midsection would be more correctly expressed 
by the combination of a rectangle and halfecircle. Also with 
regard to the gun, a simply crude idea of construction cannot 
do much, but there was required the patient and ceaseless 


study of all the parts to arrive at the proportion of strengths | 
required for each calibre, and this has been carefully worked 


cut in my establishment, and the result is a gun that is now 
used by almost all countries, and I have but little fear that 
if proper trials are made with impartiality and a true desire 
to obtain the best weapon, that the breechloader on my 
system will be finally adopted in England and America. 

Now with regard to the expanding gas ring. I claim 
most decidedly to have been the inventor of this mechanical 
contrivance for preventing the escape of the gas, consequent 
upon the discharge of the gun, using the pressure thus 
created to bring the metallic surfaces of the ring against the 
inner bore of the gun and the face of the breech block. This 
ring I first made of a triangular section, and from both 
copper and steel, and designed it in 1859, making therewith 
in 1860 in London several trials before the select committee. 

I wish to lay particular stress upon the principle of the 
ring to act as a metallic gas check, and this was pao 
successful, and no after alteration of section and change of 
position can alter the principle of an elastic expanding ring, 
and this I designed and used in 1859. 

In 1861 Mr. Broadwell patented in England the ring, 
placing it im the face of the breech block. This placing of 
the ring in the face of the breech block, however, had been 
anticipated in Prussia by Kreiner. 

Again in 1863 he patented a valuable improvement both 
in the shape of the ring and its position in the gun, and for 
these alterations he has a right to be entitled to all the 
credit, but these are still moditications of my ring, and acted 
also no more than a gas check, though the modifications in 
shape and position gave no doubt very great advantages, 
which I have always acknowledged. 

Mr. Broadwell had succeeded in obtaining patents in some 
countries to which I was supplying guns, for his improved 
ring, as for instance in Russia, Austria, Italy, Switzerland, 
and Turkey, and these Governments had bought the right 
to use these rings, and having been paid for them Mr. 
Broadwell had no moral or legal right to demand a second 
payment from me. 

These guns when ordered were prescribed to have the 
“ Broadwell ring,” and thus has the name been acknowledged 
at all times as attaching to a ring of a certain shape and cha- 
racter. 

With respect to Pruisia, the Government was fully aware 
of my ring end its purpose. Also the Government was 
aware of Kreiner’s arrangement of ring, and several other 
wodifications that were made at this time, and could no 
doubt only see in Mr. Broadwell’s application that it was 
again a modification of the expanding gas check ring, and, 
therefore, refused to grant the patent. 

Vhis is, however, not my affair; and I cannot see upon 

st ground Mr. Broadwell should expect payment from me 
tor making an article which was a modification of an older 
invention, and for which I reaped certainly no pecuniary 
reward. 

The users of an improvement should pay the inventor, and 
in the countries I have named I believe Mr. Broadwell re- 
ceived substantial reward, and no doubt if England should 
ultimately adopt the Broadwell shape of ring she will also 
recognise Mr. Broadwell’s right to reward. 

I have thus answered Mr. Broadwell’s letter, so far as 
originality of invention is concerned, and I leave the matter 
to your readers to judge of the value of the evidence, confident, 
however, in my own mind that, as far as I am concerned, 
Mr. Broadwell has originated nothing in the construction of 
the gun or its details, that bears my name, excepting in the 
matter of the shape and position with its adm tted advan- 
tome of the form of ring that bears his name. 

Vith regard to Mr. Broadwell's letter to the Times, and 
copied into your paper of May 28th, I stiil repeat my asser- 
tion that only seventeen of my guns have failed. I gave in 
my letter to the Times a list of ajl toe failures that had 
taken place, and there explained what I meant by failure, 
viz, that ten of the become destroyed through de- 


fective mechanisms of the breech and seven from causes not 
connected with the breech. This assertion [am prepared to 
substantiate at any time. 





With regard to the 200 guns stated to be disabled in the 
Franco-German war, I would offer the following remarks: 
I was naturally interested in a twofold manner in reference 
to the guns used in this war. 

lst, as regards the metal, and 

2ad, with respect to those of the guns that were made en- 
tirely upon my system of breechloacing guns, but fitted with 
the Broadwell form of ring. There were three systems of 
breechloading used in the war with France on the German 
side, viz., my system, which was confined entirely te the 
4-pounder guns supplied to ye =‘ile all the other 
4- pounders were upon Kreiner’s double-wedge system, and 
the 6-pounders were constructed upon the Wahrendorf 

lan. 

Ihe 24-pounders had all the double Kreiner wedge. These 
all were, however, with the exception of some other guns 
— by another firm, made of steel taken from my 
works. 

In the material of which the guns were made I was of 
course interested, and not one of the guns from here BUKST, as 
it was asserted in the English Parliament had taken place, 
and also that not one of the guns fitted on my system of 
breechloading was disabled, and in this construction alone 
was I int rested or responsible. 

That a large number of the guns on the Kreiner and 
Wahrendorf system were disabled (not burst), is quite true, 
and the difference in the quality of the construction of my 
Pope over all the others, was so marked that since the war 
the whole of the German field artillery has been replaced by 
new guns of my steel, constructed both with regard to the 
gun as well as to the breech upon my system, but fitted with 
the Broadwell form of ring. The 24-pounders have also all 
been altered from the Kreiner double wedge to my single 
prismatic system. 

In your article, in the issue of May 21st, you give a list of 
guns taken from a paper read by Major Haig before the 
Royal Artillery Association, and I would offer the following 
remarks : 

Other firms besides myself have experimented in the 
manufacture of steel guns, but unfortunately for my repu- 
tation, whenever a steel gun has burst, the ownership of the 
gun is generaily saddied upon me. Thus in the list given, 
the firet one cited by Major Haig, viz., in 1865, a 99 in. 
steel gun burst in Prussia with a moderate charge of powder. 
Now such a calibre I have never supplied to Prussia or any 
other Government, and, therefore, it cannot have been of my 
manufacture. 

2. The 9} in. gun of my steel burst in Russia at the sixty- 
sixth round is the same gun given in my list of burst guns 
and burst at the fifty-sixth round, the No. 66 being an error 
in the number of rounds fired by this gun, and also the 9} in. 
diameter being confounded with the 9 in. 

3. The &}-in. gun that is said to have burst at the 96th 
round, was never supplied by me to Russia. 

4. The field gun that burst in 1866, and killed three cadets, 
was one of the six field guns that burst through defective 
breech mechanism, and is included in the ten guns that 
gave way from this cause. 

5. The six guns that gave way in 1866, part at Berlin and 
part in the Austro-Prussian war, are aso included in my list, 
and form portion of the seventeen guns. Five of these guns 
gave way through defective breech construction, and the 
other lost part of its muzzle after having been hit by the 
enemy’s fire. 

6. The 7-in. gun that gave way at Woolwich in 1867 is 
also included in my list of the ten guns of defective breech 
construction. 

7. The 4-pounder burst at Tegel in 1867 was not made by 
me, but by Messrs. John Brown and Co., of Sheffield, and 
was from Bessemer steel. 

&. The 8-in. gun said to have burst in 1868 on board a 
Russian frigate, killing and wounding in all twelve men, is 
altogether untrue, and the Russian Government was equally 
astonished at the false assertion as myself, and it has ever re- 
mained a mystery how this assertion got into circulation. 

9. The 11-in. gun burst at the chase is the same ag referred 
to in my list, this gun having burst in Fort Constantine in 
1871, not 1872. This is the only 11-in. gun of my manufac- 
ture that has burst. 

Thus, Sir, i have endeavoured to answer all the comments 
made egainst my guns, the most of which have not been 
made in any friendly spirit, but it perhaps cannot be other- 
wise expected, when there are so many counter-interests at 
work, and unfortunately it seldom happens that the war be- 
tween diverse systems is carried on with the truthfulness 
and desire of arriving at the real condition of things that 
should mark a controversy such as the present. 

Since writing the above, your criticism in your paper of 
June 4th of my letter of May 12th, has been brought to my 
notice, and | would offer a few remarks in reply, and [ again 
repeat mostemphatically that in no case but in that of the 
fori of the ring and its location, is the gun that correctly 
bears my name indebted to any suggestions given to me 
either directly or indirectly by Mr. Broadwell. 

Not knowing anything to the contrary, you would of 
course attach importance to sworn testimonies, but fortunately 
for me I have been able to prove that these declarations are 
untrue as far as the stated interview between Mr. Richter 
and Mr. Broadwell. 

Evidently the lapse of time has clouded over both Mr. 
Broadwell’s and Mr. Buhl’s memories, and they have given 
reality to what was only an unfulfilled desire. 

Mr. Broadwell in his letter of May 2nd, states that he came 
to Essen to have a personal interview, but “ regretted much 
that it had all been 1x vats,” words that he could not have 
used, had it been true that Mr. Richter had been sent to 
examuine his invention, a circumstance to which Mr. Broad- 
well would have alluded, had it occurred, as in all such 
matters a representative specially sent would have been 
received and alluded to as rr 

Again, on what grounds uld I have requested Mr. 
Broadwell to “ explain his wishes in writing,” if my engineer 
had been specially to see Mr. Broadwell upon this 
business. 


Whatever Mr. Broadwell may have shown to Mr. Ber 


or whatever eaey foe og he may have had with other firms, 


is nothing to me, | only know that with the exception alluded 
tol amin no way using any communi 
Broadwell in my gun. 

ay, cana en oy ey testimonies ; take the one made by 
Mr. er, in which he states that Mr. Broadwell and Mr. 
Buhl told him “they had just come from Essen, but had 
Sailed to see me,’ would not Mr. Broadwell have naturally 
added to Mr. Berger, but that they had seen Mr. Richter, my 
engineer, and fully explained all to him, if such an interview 

really taken place ? 

I have never said that Mr. Broadwell did not conceive a 
wedge of the shape of the letter D, but I have maintained 
and will maintain that [ am in no way indebted for this 
form of wedge to Mr. Broadwell, and that neither Mr. Broad- 
well nor you, his advocate, have any right to accuse me of 
robbing him of an invention, and dishonourably issuing it as 
my own, however much his case may be supported by 
erroneous statements, though attested in a formal way, thereby 
giving a fictitious value to incorrect assertions. 

Respecting the locking apparatus, I have given my reasons 
before for preferring concentric rings partially cut away to 
using a screw. For heavy guns the screw is apt to be turned 
when the force of the explosion takes place, while with the 
rings these have no tendency whatever to do so, and there- 
fore there is no fear of the wedge being blown out. 

It is to me a matter of much regret that I should be thus 
compelled to defend myseif against most unwarrantable 
assertions, but these had been so pertinaciously advanced 
by you as Mr. Broadwell’s mouthpiece, wichout any endea- 
vours upon your part to communicate first with me, that I 
am compelled most reluctantly to break my reserve and 
appear as advocate in my own cause. 

I am, Sir, yours obediently, 
Faiep. Krupp. 
Cast Steel Works, Essen, Rhenish Prussia, and 2, Crown- 
buildings, Q wen Vietoria-street, London, June 8, 1875. 
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ROTARY ENGINE TESTS. 
To rue Epiror or ENGINEERING. 

S1r,—I shall ask space in your journal for a few words in 
reply to the very remarkabie article of Mr. Joshua Rose in 
attempted criticism of my report on a test of rotary engines 
at the American Institute, which I find in your issue of 
April 23. 

Mr. Rose makes a great display over two or three numeri- 
eal errors to be found in one of the early copies of the report, 
which have long since been corrected. I am quite sure that 
the corrected copies were within the knowledge of and easily 
accessible to Mr. Rose; whatever advantage, however, he 
may derive from a parade of them, he is entirely welcome to. 

The principal numerical error, and the only one of any 
account, was in the average obtained from the footing of the 
column for temperature of inlet to tank in the case of the 
Lidgerwood engine ; making the mean temperature of inlet 
(t,)=50.396 deg. instead of 53.143 deg., as it should have 
been. This, of course, ran through all the work involving 
it; making the values in Table B read, corrected, tw (¢—t,)= 
686,635.65; w (¢—t,) + H=701,03445; T-—t+ L=1103.20; 


W=635.9; W,—126.87 ; W2=82.47; and E= Rad +. The 
1000 








only other numerical error of any importance was in the 
figure given for the space displacement revolution fer 
the same engine, which was about double what it should 
have been. This did not, however, affect the calculations for 
economy, as the piston displacement was not used in any of 
the computations. It merely failed to represent the size of 
the engine correctly, and, therefore, the conditions as to 
the probable economy of the rate of power it was made to 
develop; and the error was favourable to the exhibitor, or his 
engine. 

Setting aside, then, these merely numerical errors, with 
which fully one-half of his article is concerned, Mr. Kose 
makes the astonishing discovery that these engines are by 
my report represented as discharging as many hee: units 
into the condensing tank as entered them in the steam, and, as 
he says, “ ergo, an upon a consumption of nothing,” making 
the thermal units supplied to the engine act the part of “a 
marplot and mystifier.” Another great difficulty arose in 
the gentleman's mind from the fact that the steam pressures 
were recorded from the indications of a gauge placed between 
the throttle valve and boiler as I preferred, instead of between 
the throttle valve and engine as would seem to accord best 
with his ideas. 

The tests of these engines were made with the view simply 
to determine tho weight of steam used per unit of work done, 
as the quantity usually taken to represent the cost of this 
work. I think I can make it plain that not ouly was this 
correctly done in the method adopted, but that no method 
depending upon indicator diagrams for a determination of 
the weight of steam used (if it had been posmble to take them 
from these engines) could possibly have given as correct re- 
sults, nor would it have been correct to have placed the pres- 
sure gauge inside the throttle valve. 

yn oe rs understand the ditliculty of ascertaining, from 
an indicator diagram, the precise point at which the cut-off 
valve may be closed in an engine working through a portion 
of the stroke expansively, from which to compute the space 
swept over by the piston up to that time, as well as the un- 
reliability ot terminal pressures as exhibited in such a dia- 
gram from which to compute the weight of steam used, 
where possibly leakages of piston or valve may have taken 
place ; and they also understand that with engines working 
without expansion this latter difficulty becomes a more 
serious one. If, therefore, by the method adopted the 
weight of steam used by the engine was correctly measured, 
it would a) that the cost of these engines in steam has 
been arrived at mach more correctly than by ay means 


which should upon the observation of pressures in 
The engine einer by any meena whatever, and particularly 





by the 
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I propose to show that such was, and could only be done, 
by taking the steam pressure outside of the throttle valve, 
or the boiler pressure, and the heat units due to that pres- 
sure, rather than the lesser one, which in all the economy 
trials obtained in the cylinder. It may be as well to state 
here that during the five hours’ trial for economy the 
pressures in the engine cylinders were from half to two- 
thirds of the boiler pressure. 

It is well understood that saturated steam in being wire- 
drawn or throttled down to a lower pressure, if no heat 
escapes from it by radiation from the p!pes, valves, &c., be- 
comes super-hea' The work of friction in passing through 
the opening, pipes, &., reappears as sensible t and 
— the steam, unless it be permitted to become 
radiated away. To put it ina simpler form, we may say 
that, saturated steam in becoming reduced in pressure with- 
out performing external work (which are the conditions of 
throttling or wire-drawing) and having no heat abstracted 
from it, contains as many thermal units as are equal to the 
sum of its sensible and latent heat, before reduction in pres- 
sure; and as we know that for saturated steam, the total 
heat becomes about .3 of a unit less for each degree of de- 
crease of temperature, under the lower ure it must exist 
as super-heated steam, unless heat had escaped from it 
somewhere. 

Regnault says (vide Journal of the Franklin Institute, 
Third Series, vol. xv. pp. 138 and 139): “ The total heat of the 
steam increases in proportion as its elastic force is greater. 
As we suppose that the steam is not subjected to any external 
cooling, it is evident that in proportion as the steam dilates 
into a larger space, it will require a smaller quantity of total 
heat to keep it in the state of vapour. Consequently, during 
the dilation there will be a disengagement of a certain 

uantity of latent heat, which will sensible to the 
thermometer, and will raise the temperature of the steam 
above the point which corresponds to its saturation.” Now 
if this be correct, it will be plain that the steam after “ dila- 
tion,” viz., in our case, as it existed between the throttle and 
the engine piston, a considerable quantity of sensible heat 
would exist which would not be sesentiiod tie by a pressure 
gauge. I have expressly stated in my report that the radia- 
tion from the engine, pipes, &c., was neglected. I did this 
only because under the arrangement of these tests it was too 
small a quantity to perceptibly affect the results; and, 
moreover, a practically incomputable quantity. 

If the thermal units in the steam extering the engine had 
been taken as that due to saturated steau at the pressure 
inside the throttle valve, we would have charged the engines 
with too great a weight cf steam by dividing our total heat 
units discharged into the yank by too small a quantity, I 
maintain, therefore, that by this method I obtained a correct 
measure of the heat entering the engine, as well as of that dis- 
charged from it, and that, therefore, I have arrived at the 
cost, in steam, of running these engines more correctly than is 
possible by means of the indicator, or in any way which 
depends upon the pressures inside the cylinder, notwith- 
standing that it reste upon the assumption that the same 
quantity of heat enters and escapes from the engine, which 
so much amuses Mr. 

If that gentleman had paid less attention to the numerical 
errors he took so much pains to parade and mix up in his 
figures, he might have discovered that the thermal units 
contained in 1 Jb. of steam entering the engine multiplied by 
the pounds of steam used as given in the Table, would in the 
case of all the engines have been equal to the pounds of 
water discharged multiplied by the difference of temperature, 
if injection and discharge water, within differences coming 
from incomplete decimals; as must necessarily be the case 
from the fact that the one is derived from the other. But 
his failure to comprehend the fact that in such engines the 
heat discharged must be exactly equal to that entering them, 
has led him into a devious way from which he will find it 
very difficult to extricate himself. 

With an engine using steam expansively, this method of 
ascertaining the units of heat entering by means of that dis- 
charged from it, would not give correct results, because, as 
we know, all the work done a‘ter the closing of the cut-off 
valve, or during expansion, would be at the expense of a 
portion of the latent heat of the expanding steam, a part of 
which becomes liquefied in consequence, so that in such a 
case it would be nee to determine by the indicator or 
other means the proportion of the whole work which was 
done during the expansive part of the stroke in order to 
eompute the heat units equivalent to it, which would require 
to be added to the heat measured by the tank to determine 
the total heat used by the engine, and thus the weight of 
steam. But with an engine working in communication 
with the boiler during the entire stroke, or as in the case of 
these rotaries, which is the same thing, the whole revolution, 
no such liquefaction takes place, and Feat does not Snopes 
as atm work in the engine at all, but disappears as heat 
in the boiler, in the formation of the new volume of steam 
under the given pressure, replacing that which entered the 
engine during the given stroke; and the heat, which is the 
equivalent of the work done, exists as a part of what is 
ealled in the Tables the latent heat of the new volume of 
steam thus formed. The work is not done in such a case in 
the engine at all, but in the boiler in separating the atoms 
of the water forming the new volume of steam under the 
pressure urging the piston of the engine. 

Not only, then, does our method give the weight of steam 
used correctly, but also the engine's efficiency as a heat engine 
given in Colamn E, Table B, which would also be incorrect if 
Mr. Rose is right. 

He says, referring to the numerical error in the tempera- 
ture pf inlet for Lidgerwood engine, “ When these errors are 
corrected it is still overcharged to the amount of 35,910.33 
units per hour.” Let us see how he corrects the error : He 
gives poundsof steam used per hour as corrected=677.56, 
whereas it should be 635.90, and thermal units entering 
the engine per hour=747,473.16, which should be 701,534.46, 
which agrees as it must with the thermal units entering 
the tank (within differences coming from incomplete 





numerical error does not occur. _I consider that this part 
of his article simply exhibits an ignorance of the con- 
— of these tests and the simple female used in the com- 
putations, 

Referring to the maximum trials Mr. Rose attempts to 
compare them with the long trial as to economy, which he 
has no earthly right to do, for the reason that” these maxi- 
mum trials were had for five minutes simply to test the power 
capable of being developed under the full boiler pressure, 
regardless of the economy; and this pressure it was well 
understood was never used in the cylinder during the economy 
trials. In this way he finds something more to amuse him in 
the astounding fact. that, as the boiler ure, except in the 
single case of the Massey second trial, to be less at 
the conclusion of the economy trial, at w time the masxi- 
mum trials were made, than a» mean of the pressure during 
the economy trials, the engines developed more er under 
the full boiler pressure in the cylinders than throttlod 
down by the exhibitor to what he considered the most 
economic rate. Mr. Rose calls this “a marvellous exhibit 
and food for investigation.” Again he says, “It may here 
be stated en passant that the revolutions of the Lidgerwood 
engine could not, at the maximum trial, be much increased 
from those of the mean trial for the reason that the friction 
pulley was 3 ft. in diameter, and having a very thin rim, it 
was found difficult to prevent it from ovethastion, these 
revolutions were therefore kept down by increasing the load 
in the brake.” If the gentleman had not spent so much 
time trying to get the largest possible quantity of oil into 
the Myers engine during the trial, which he virtually con- 
fesses to have done by objecting afterwards to the quantit 
used, or in trying to guess how much he did 
succeed in gotting in, it would be charitable to him to sup- 
=e never have made so absurd a statement. 

t appears to be “ gravely” stated, however, and it will be a 
source of amusement to many to learn that the speed of the 
pulley within the brake could not be increased without 

anger of ommene, while (notwithstanding that the 
friction is nearly directly as the pressure in cases) the 
ke band upon the thin pulley rim could be 
increased without such \ 

In conclusion let me say that the entire article of Mr. 
Rose's, beside being very unfair in spirit, exhibits great 
ignorance of the su and that his attempted corrections 
of the third decimal is absurdly hypercritical. I think, 
therefore, that the light shed by it upon the engineering 
world will not dazzle it to any great extent. 

Permit me to call your attention to a typographical error 
ayo eee ee eee the same issue. Table B, 
column headed (w t—t,) + H, should read w(t—t,) + H. 

Joun T. Hawkins. 
Late Supt. Mach. Dept, Amer. Inst. 
220, Clinton-street, New York, May 24, 1875. 








PINE TIMBER. 
To tux Eprtror or Exeingenina. 
a, — Sn ane 601 Pome has reached 
me from New York on my paper w appeared in your 
journal few weeks since, I find. that it “4 not guaieelly 
nown either here or in the United States, that the timber 
which here by the name of “pitch pine” is, in the 
United States, called “ yellow pine ;” and that the Canadian 
wood, so largely exported from St. John’s and Quebec, which 
is known here under the synonymous terms of “ yellow or 
white pine” is, ia the United States, called “ Northern white 
ine.” 
I shall be glad if you can find room for this in an early 
issue, as I might quote an instance showing the point to be 
of considerable importance to both your home and foreign 


readers. 
Yours faithfully, 
C. Grauam Smita. 
Dockyard, Liverpool, June 11, 1875. 








SETTLING RESERVOIRS. 
To tHe Epriror or ExGineseine. 

Sir,—My attention has just been drawn to a paragraph in 
EnGinegrinG, February 12, 1875, headed “ Settling Re- 
servoirs for P .” and reporting a discussion on 
my paper upon that subject read before the Midland Institute 
of Mining Engineers. It states that “ Mr. Paterson proposes to 
clarify water for manufacturing purposes, and if necessary to 
purify it for drinking use by forcing it th h fountains in 
the shape of sprays” (sic). The words italicised are dia- 
metrically oppowed to my views, which were most clearly 
and de ly exp to the con . I stated that 
although some slight success might an experiment it 
would not be possible to purify water on a large scale by this 
mode. I do not know the author of the paragraph in ques- 
tion, but he certainly could not have been present at the dis- 
cussion, nor could he possibly have read the paper itself. 


Yours very truly, 
Matcoum Paterson. 








American TeLteGRaPuy.--A contract has been concluded 
between the Atlentie and Pacific ae oe on Company and the 
Pennsylvania Railroad Company. B terms of this con- 
tract aes athena ow. be ome to allow the former to erect 
new wires along its w of road and its connexions. 


PeynsYtvantan Coat.—The anthracite coal trade of Penn- 
sylvania is now 1,761,000 tons behind last season, the ue- 
tion thus far having been 3,930,000 tons, — 5,691,000 
tons in the ing period of 1874. There has been a 
my Fete bs 000 tons this in the coal traffie on 
the Philadelphia and Reading Railroad and on its leased 





Schuylkill Canal. 





HAND TURNING,—No. IV, 
By Josnva Ross, of New York. 
FINISHING TOOLS. 

Tx tool shown in Fig. 16 is an excellent one for i 
wrought iron or steel; it must, however, always be 
with water, and should be hardened right out at and near 
the cutting edge, A. 

Fic 16 A 


For eutting out a round corner, a round-nosed tool, such 
as shown in Fig. 17, is the most effective; it will either rough 
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ip teow 


Bide View 

out or finish, and may be used with or without water, but it 
is always preferable to use water for finishing wrought 

and steel. A is the cutting edge of the tool. is is & 
sample of a large class, applicable to steel and wrought 
iron, the metal behind the cutting edge being ground away 
so as to give to the latter the keenness or rake necessary to 
enable it to eut freely, and the metal behind the heel being 
ground away to enable it to grip the rest firmly. 


CUTTING A THREAD. 
Our next operation will be to cut a thread upon an iron 
bolt, supposing it to be roughed out according to the in- 
structions already given. The tools for this pur- 
pose are a graver or V tool, with which to start the thread, 
and a chaser, with which to cut the thread after it is ones 
started. Fig. 18 presents a Y tool, A being the cutting point 
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firmly to the face lathe rest, the handle tool 
must be twisted from right to left at the same time as it is 
moved bodily from the to the right, the movement 


similar to that already described for the graver, save that it 
must be performed more rapidly. It isin fact the relative 
— with which these combined movements are i. 
ormed which will determine the pitch of the thread. 

the work after striking the thread will be as 
own in Fig. 19, A being the work, and B a fine groove cut 





upon it by the V tool; from which it will be observed that 
pee ap cer yas itaage munament eked im. ted om 
of the movement of the tool necessary to cut the fine groove 
B, which must be the same width from one ve to the 
next as is the chaser from the point of one to the point 
of the next. 

The reason for running the lathe at a comparatively fast 
speed is that the tool is then less likely to be checked in its 
movement by a seam or hard place in the metal of the bolt, 
and that, even if the metal is soft and uniform in its texture, 
it is easier to move the tool at a regular speed than it would 
be if the lathe ran vee weet slowly. 

If the tool is moved irregularly or becomes checked in its 
forward movement, the thread will become “ drunken,” that 
is, it will not move forward at a uniform speed; and if the 
thread is drunken when it is started, the chaser will not only 
fail to rectify it, but, if the dranken occurs in 8. part 
of the iron either harder or softer than the rest of the metal, 
the thread will become more drunken as the chaser proceeds. 
It is preferable, therefore, if the thread is not started traly, 
to try again, and, if there is not sufficient metal to permit 
of the starting groove first struck being turned out, to make 
another further along the bolt. It takes much time and 
patience to learn to strike the requisite piteh at the first 
trial; and it is therefore requisite for a inner to leave 
the end of the work larger in diameter than the required 
finished size, as shown in Fig. 19, so as to- have metal 
sufficient to turn out the first few starting grooves, should 
they not be true or of the correct pitch. If, however, a 
starting groove is struck at the first attempt, the chaser 
may be applied sufficiently to cut the thread down to and 
along the iy of the bolt; then the projection pm | be 
turned down with the graver to the required size, the 


chasing with. 

After the thread is struck, and before the chaser is applied 
to it, the y3, ag of the rest should be lightly filed to 
remove any burrs which may have been by the heel 
of the V tool or graver; or such barrs, by checking the even 
movement of the chaser, will cause it to make the thread 
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thread or two larger in diameter than the rest. Another 
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work and moved along the lathe rest at as nearly the proper 

as can be judged, and the teeth will find the ve 
travel along it. The chaser should be held oo that its 
teeth press the hardest against the work which will 
them in the starting groove and act as a guide, while 


TO MAKE A CHASER. 
Chasers are cut from a hub, that is to say, a cutter formed 
by cutting a thread upon a piece of round steel, and then 
forming a cutting edge by cutting a series of — alon 
the length of the hub. grooves should be Y-sha 
the cutting side of the groove having its face gg to- 
wards the centre of the hub, as shown in Fig.21. Hubs 
should be tempered to a brown colour. A chaser is made 
from a piece of flat cast steel whose width and thickness in- 
creases with the pitch of the thread ; the following propor- 
tions will, however, be found correct: 


' | : 
Number of Threads| Number of Teeth in| Thickness of the 
| Chaser. 





per Inch. the Chaser. 

in. 
24 to 20 12 to 14 | 
18 , 4 10 | vs 
@. © 9 to 6 ts 


o.: 4 7,6 | ; 





The end face of the chaser should be filed level and at an 
angle with both the top face and the front edge of the steel, 
as shown in Fig. 20, the edge A being rou off so that it 
f 
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shall not strike against any burr upon the face of the rest, 
and thus be retarded in its forward movement while being 
cut. The hub is then driven in the lathe bet the centres, 
the chaser being held ina handle sufficiently long to enable 
the operator to hold it with one hand, and press the shoulder 
against the end so as to force the end of the chaser against 
the hub, which will of itself carry the chaser along the rest. 
The position in which the chaser should be held is shown in 
Fig. 21, A being the hub, and B the chaser, from which it 
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wili be seen that the chaser is held upside down while it is 
being cut, the cutting face resting upon the lathe rest. After 
the chaser has once down the hub, special attention 
should be paid as to whether the front tooth will become a 
full one; if not, the marks cut by the hub should be filed 
out again, and a new trial essayed. It must be borne in mind 
that, the chaser being held upside down, the back tooth, 
while cutting the chaser, becomes the front one when the 
chaser is reversed and ready for use. The hub should be run 
at a comparatively slow speed, and kept freely supplied with 
oil, it being an expensive tool to make, and this method of 
using preserves it. In Fig. 22, Ais a chaser whose front 
Fic 22 
a a 
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tooth is not a full one ; B is a chaser with a full front tooth ; 
and C is of the same form as A when it is, as far as possible, 
corrected 


The cutting operation of the hub upon the chaser is con- 
tinued until the thread upon the latter is cut full, when it is 
taken to the vice and as shown in Fig. 23, A being the 
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chaser as it leaves the hub, and B as it appears after having 
the edge C and corner D rounded off. 

an the end face of the chaser to the top and ed, 
of the steel, and the uses , are 
a t in Fig. 24, in which A is a top, and B aside view of 
. .when in operation, C being, in each case, the work. 
in 


le in the direction 
of the thickness gives rake ‘while i 


direction of the breadth serves to keep the 
chaser from coming into contest with 
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other projection of the work. The difference in shape between 
a chaser for use on wrought iron, as shown in Fig. 23, and 
, and one for use on cast iron, brass, or other soft metal, 
is shown in Fig. 25. 
Fic .24 
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The difference consists in making the teeth ‘less keen, by 
hevelling off the top face and cutting the teeth jess hollow in 
their length. The latter object is obtained by moving the 
handle, in which the chaser is fixed, up and down while the 
hub is cutting it. 

The lathe rest should be so adjusted that the chaser teeth 
eut above the horizontal centre of the work. The teeth of 
the chaser should fit the thread on the bolt along all their 
length when the body of the chaser is horizontal, and then 
the least raising of the handle end of the chaser will present 
the teeth to the work in position to cut, while the teeth be- 
hind the cutting edge will fit the thread, being cut suffi- 
ciently close to form a guide to steady the chaser. This 
method of using will not only keep the thread true, but will 
preserve the cutting edge of the chaser. If a chaser has top 
rake, as shown in Fig. 23, and the handle end is held t,o 
high and so that the back of the teeth is clear of the threud, 
it will cut a thread deeper than are its own teeth ; if, on the 
other hand, the top face is bevelled off, as shown in Fie. 25 
and the handle is held too high, it will cut a thread shallower 
“Di cmeearrtrtnthh « ie t f 

e r temper for the teeth is a deep brown, or, for 
consaiiy bast ary a straw colour. For chasing wrought 
iron, the lathe may be run so that the teeth will perform 
about 40 ft., for steel about 30 ft., for cast iron 50 ft., and for 
brass about 80 ft. of cutting per minute. 

An inside, or female chaser, that is, one used for cutting 
threads in a hole or bore should be, if to be used for eutting 
a right-handed thread, cut off a left-handed hub, otherwise 
the chaser will have its teeth sloping in the opposite direc- 

B: tion to the thread to be cut, as may be 


demonstrated by placing an inside and 
“am a outside chaser (both having been cut from 





the same hub) together, when it will be 
seen that the teeth will not fit together as 


follows: Fig. 26 represents an inside chaser 

as itis forged and ready to be cut by the 

Fic. 26 hub, the dotted line a representing the 

centre line of the hub, and the dotted line B 

ee diametrical angle of the 

thread. After the chaser has passed once 

down the hub so as to mark the direction of 

the slant of the teeth, we shall find upon 
observation that it is asin the end view. 

When the chaser is finished by the hub 

| Se AERA | it is heated and straightened and ap- 

as illustrated in Fig. 27. From 

which it will Fee sng on referring to the dotted 

line as denoting the direction of the slope of the teeth, that 

they represent a left-handed thread, notwithstanding that 

they were cut by a right-handed thread. This is caused by 

A! FIC. 27 


j Edge View 
fs Re 
WAS Tip View” 


Gio teetering st to chazn, 00 0 sthiounes te Cho Basiate 
tions will readily disclose. Such a chaser will, it is true, cut 
a right-hand thread, but only by eo tilting the teeth that 
gene ee ale hawe cantnss with Cho bese the work. Now 
since an inside chaser would be too keen and would hence rip 
So : eS eee 
requires to have a slight degree of negative top rake, tilting it 
couean fh to out 6 thpead hethemes tien ta teeta the te 
teeth, as already explained with reference to outside chaser. It 

Fic. 28 nate ae Set Set ae penne 


A 
Ia ee 
be cut by the process illustrated i 
| Fig 28, in which A « plese of weonght 




















they should do; the causes of this are as | also 


ebaser, a right-hand tap cutting a right-hand chaser. In 
adopting this plan, however, it 1s pro to use a tap of a 
diameter large in ay woe to the pitch of the thread, other- 
wise the teeth of t ahecee will he bellowed tno seas tn the 
— i Soe onmeitll, , and ‘Sobek 
when cutting, especially when in use u bores, in which 
cases the teeth cut row long Gunes ot from the lat! 
rest. Itis.a good plan to bore a quarter-inch hole in 
top face of the lathe rest, and to insert therein a small pi 
against which the edge of the chaser opposite to the 
may be pressed, eo that the pin will act as a fulcrum to 
the teeth into their cut. 

Inside threads are started by pressing the teeth lightly 
against the bore of the work, and moving the chaser forward 
at about the requisite speed. The corner of the bore of the 
work should be slightly rounded off (as should also the corner 
on the end of work to be chased with an outside thread) to 
prevent the chaser teeth from catching against it. 

Ether an inside or an outsiie chaser may be employed to 
cut a double or even a triple thread. A double i 
in which the distance from one thread to the next is only one- 
half the actual pitch of the thread. Thus supposing a 
five to aninch to be started in a screw-cutting lathe, and that 
the tool point is then moved laterally so as to cut another 
groove between the grooves first cut, there will be two threads 
each of a pitch of five to an inch area, yet the distance from 
one thread to the next will only be one-tenth of an inch, hence 
a chaser of the latter piteh may be used to cut up the two 


gt 


FEE 


= 





threads, thus p ing a double thread whose actual is twice 
that of ite a 
Beginners should always stop the lathe and examine an 


inside ower — as it is struck, for it is an easy matter 
to cut a double female thread wrong in consequence of moving 
the chaser too fast, nor will the error be discovered until the 
thread is finished. 

Double outside or male threads, to be cut by hand, can be 
most easily started by the chaser, moving it twice as fast as 
would be required for a single thread, rounding off the 
corner of the bolt end and taking care to cut principally with 
the hindermost teeth. 





FOREIGN AND COLONIAL NOTES. 

New Zealand Coa!.—It bas been ascertained that coal exists 
in the Upper Wanganui. 

The Suez Canal.—M. de Lesseps is stated to have been 
agaip negotiating with the powers with reference to the Suez 
cauzi dues. These, in conformity with regulations laid down 
y an international commission, should now be lowered; but 

. de Lesseps argues that a reduction is at present impos- 
sible, having regard to extraordinary expenditure in con- 
templation for deepening and otherwise improving the 


Locomotives on the Lake Shore and Michigan Southern.— 

In the course of last year 35 locomotives were added to the 

ing stock of the Lake Shoreand Michigan Southern Rail- 
way Company. The company now owns 497 engines. 

Belgian Rails.—The exports of rails from Belgium in the 
first four months were 8414 tons less than in the correspond- 
ing period of 1874. 

Great Northern T. ph Company.—The number of 
despatches transmitted by this company in the first five 
months of last year was 314,779. The corresponding number 
forwarded in the first five months of 1875 was 265,964, show- 
ing a falling off this year of 48,815. The company’s revenue 
declined to May 31 this year to the extent of 35041. 

Coal in Otago (N.Z.)—Coal is v erally distributed 
in the province of Otago, New Seckanhe ont it Salsa in beds 
of great breadth and thickness. Brown coal or lignite is at 
present most in demand, being more largely distributed and 
nearer the centres of ption. The coalof Kaitangata 
and Kakanui is of superior quality, and as better means of 
conveyance are opened up and the price is consequently re- 
duced its value will be more fully recognised. 

Steel Rails in the United States.—The Pennsylvania Steel 
Company is at work upon an order for 5000 tons of steel 
rails for the Southern Pacific Railroad Company of California. 
The Bethlehem works are executing a similar order for the 
same road. 


The Belgian Iron Trade.—The Belgian iron trade still re- 
mains in a languid state. M. Piérard has obtained an order 
for between 500 tons and 600 tons of rails for tramways in 
Antwerp. A contract for 500 trucks for the Belgian State 
Railways has also been let. 


The Hoosac Tunnel.—Recent advices from New York 
state that about 25 loaded cars are taken through the Hoosac 
tunnel daily, but no p g The tion for the 
arching has been begun in the western section,/and some 
300 ft, of arching have aleo been built in the eastern section. 

New Zealand Telegraphy.—In laying a submarine cable 
between Australia and Nes Zealand, the Eastern Extension, 
Australasia, and China Telegraph Company (Limited) will, 
it is stated, receive special guarantees as to rates from the 
New Zealand Government. The contract for the cable will 
be undertaken by the Telegraph Construction and Mainte- 
nance Company (Limited). 

Ironstone in Otago (N.Z.). — Ironstone of a superior 
quality bas been recently discovered in the Riverton district, 
in the south-west of the province of Otago, New Zealand, 
and at Catiin'’s Cove, in the south-east. Great results are 
expected to be obtained some day. 

American Locomotives—The number of locomotives ia 
service on the Cleveland, Columbus, Cincinnati, and Indiana- 
polis Railway at the close of 1874, was 132. Of these 123 
were coal burners, and 9 wood burners. engines were 








changed from wood burners to coal burners in the course of 





last year. 
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C jMidland ... us» .-.| Westinghouse automatic 3 42 2% 6820 #| 10:17 3 | 08 40 191 10 3 943 6 |none| 60 4 72 | 70 | 7% 1h | 493 
C |Midland , ~-(Clark’s hydraulic .., ... «+ 3 12 2 % 40 | 13% 72! 198 46 41 15 3 | 715 18 | none; none; 32 72 | 50 | 82 10} | 52 
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RESULTS OF EXPERIMENTS ON CONTINUOUS BRAKES CA 


BRAKE BLOCKS ON ENGINE, DER 
AND TRAIN. _ 
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ARRIED OUT ON THE MIDLAND RAILWAY, JUNE 9 TO 16, 1875. 


. 


/ 


















































¢ SPEEDS. 3 F 8 i 3. 3 : - 
‘ Dist Eg 8 ‘ i 3 i 24 Hy $ 
NING THE SUCCESSIVE MEASURED ANCES, WITH THE UIVALENT SPEEDS, s 
 Ocourge 18 BUNNI s i 8 af 
sof cat ale lh 
wo} Posts XVL. to = = #2 13 
goo ft. from | 800ft. from 5x 800 ft. from < E 3 F 
| Posts VILL |Poste XILto| Rising [Posts XX. tol $00 ft. from | 800ft, ‘rom | 800ft. from | P s g 25 3 
to XII. XVL | Gradient of} XXIV. Posts XXIV_| Posts LV. to |Posts VIII.to| 2 $ = & * . 
Rising Rising |1in 1200 for} Rising to IV. VIL. Xi, As 4 eo F s it 
\gradient of | Gradient of| 130ft. |Gradientof| Level. Level. Level. 3 é E Sy ~ 3 
tin 1200. | 1in 1200, | Remainder | 1 in 2870. = : = a F 2 5 ; 8 sn wwe 
. r oy ‘ ~~ REMA le 
| Grradiedh ot | 1 in 2870. Fi é| & si ei¢ g a - H 
es gi) 4|i 2i2) erie ea leele |® | 
nana ——e -_ a — be 
_ ‘ = " a 
r +i¢ lal? ia aigiai¢ia le le | g\g & s | —/| #e/& i 3 
2 Be |B lds i. g.|3.\2. Be | as LAL ee g18i¢ Be |S | sf a 
fag ime jad |8 128 | 08 jog We 25) ce 128 | 28 Ce cee : Ba | Ba (88 a sf s ; 
FH APHIS 33 Epa aera eerae Sere eee ss i So | se les |Selael@ ¥ 
Sees 28) 2) Se) ee | eS) BS | 2) eo | ee Fa A : 4 : clad | 22 | ety , 
Spel is | 3/24 | 2 | 24 | bs |24| on) 23| es /4 a2 )d2 gals) iia) 5] 2 #3 | fs is |delk - i 
jewliee Ex |er| ea | ee) Fx) oy) Ea) eu) ta | ee | ES “| % | gigi2ia | 
E\E s 2 eo ee esi balé 3 3 % i 
| BSB 22 | 52 | 52 (22 | 50/28 64) 24/55 |e8 | é8 Hi e#| 518 (4 a @ j|ala</é a 5/8 | sak ERE ae aaa 
oo 22 | 23 | 24 | 25 | 26 | 27 | 28/| 29 | 30 | 31 | 32 | 33 | 34 | 85 | 36 | 37 | 88 | 99 | 40 | 4a | 4p | 43 | ae | 45 | ae | a7 | 48 49 oO 
} ee ——- —— Se — | ————_ |——_— |---| — — _ | -—-——_—- -——--- tos ——a = oe aye ar Be 
_|— , : : fies! sec. | mil . iles,, sec. ‘miles. sec. | miles. . | ft | dry. |ft.-tons./tone.! Ib. Ib, Ib. Ib, | Ib. ft. 
ieee “a pg Bt) - % “1 “so “ 49) : Brakes = ‘Brakes on Brakes on | 4 63 = oy 19,852 6396 . i 76.03 | 80.14 |501.6 ants 2437 i Cs 1 
| 5 Wiel ita | ava] ame] aa] | ook] an | as " 4, 86 {3205 | dry | 16,225 | 5.084| 61. 56.67 | 58.71 |300.9 }311.6 | 3270 ee (ns ° Py 
+ | 2p My) Mg) 47h) 2 sof 11 | 49) 11 | 495 . . " 49% | 834 10400 wet | 16,295 | 4.991 55.68) 60.47 1226.8 | 296.0 | 3331 oe om Fa 
> Bj 2 oe} 1 74 | 114 | 47$] I | 494 e ® ” 494 | 87 1 | wet | 21,181 | 5.898 63-16 | 50.58) 5808/2725 | 907.7 | 3664 seo ote a 
| 1 }| iy iif | fob] in 495 | 11 | 494 " " ” 494 | 96 ts wet | 16,785 | 4.531 33.37 S728 49.08 62.59/255.3 | 273.9 | 3780 ” , : 
| } | 
5 10g | 52 | 10 | 54 | 56 ‘i ” " 22 (1020 | dry | 21,382 20,962 1 227.91 |259.64 3059 [248.0 | 813 ove pon oe 
| 14 ua | 04 7 |? Hr a = " o ee 21 1 70 dry | 19.754 |18.462 201.10 |264.72 |348.0 | 490.8 | 901 oes oe . 1 
+ | 12 2 | 45 1l 49 | 11 494} 113] 48 os ro va # 3 1818 dry | 14,732 |14.500 174.37 |906.12|219,6 | 968.9 | 1080 a pei me 8 
ae) J ee ek ” » ” 47 dry | 19,503 |16,253 /151. 88 |173.03 173.8 | 215.7 | 1390 ane we nitnent | * 
| il My] 47h) ML | 40h) UL | 49h) AL | 494 ” ” " 49} | 31 res ary | 19,852 |14.344 142.87 (177.25 (131.24 162.88 999.7 | 264.9 | 1412 { sin vides wales eaking te 10 
stop, w hook being broken 
1 | 48); 21 | 493] 10 11 | 49 e. . ” 34 (1628 | dry | 17,274 (10.611 12 111 58 148.50 1148.4 | 1978 | 1661 oe oe ose 
| i 104 sot 103 bot 10} ba 10 bat - ” " si 464 ns dry | 20,347 | 9.249 10896 18.90 100.08 119.65 }183.2 | 159.0 | 1852 oe oe ~ is 
4 | 1M) | 49h] UL | 49g) WL | 49h] TE | 495 " " " 495 | 464 2135 | dry | 16,225 | 7.600) 9262 118-80 | 85.08/109.17/1132 | 145.2 | 2178 os a ove 13 
11 | 49$ | 104] 52 | 109] 52 - ” . 19 | 913 | dry | 24,304 |26.620 219.55 |285.73 953.4 | 392.9 ie por in 
oo) il ie! ost | to | set | den a4 14 52 . ; : 33 gat (1212 | ary | 25.706 19.559 1008 ea 165.88 |283.14/251.8 | 304.8 | 1121 ee 7 HY 
34 | 14 12 | 433] 12 45 123 | 44 12 44} os ” ” 444 | 278 (1165 | wet | 12,402 (10,233/134.05 /1 126,00 | 166.05 |157.7 | 211.38 | 1471 Pe ee 16 
74 | 1M My) 47p) 12 | 49g] 12 | 49g] 12 | 495 ” ” ” 494 | 29 (1448 | dry | 21,565 (14.90 |136-6 (189.5 (125.45/174.1 |143.0 | 198.4 | 1477 = pore take was hauled by i 7 
. 7h | 1g) 495) 11g]? 47 - 3 ‘ 29 41 dry | 18,279 [13.67 |1962 [181.8 |125.1 |167.06|263.3 | 951.7 | 1481 = pis WE 7 Sag 
at | my ON ene i sof 104 sof ” \ : £3} | 33 1349 dry | 18168 |11,72 [1 17 128.3 |128.5 |1422 | 1864 | 1608 a ba oe 1 
2 | ll 49) | 106) 52 10 52 109 | 52 % ” ” 52 +H 17. wet | 24.417 [14.13 167. 116.0 (153.8 [133.6 \177.0 | 1598 ee koe im 90 
ay ug) 465} 11 | 479) 11g] 47H] 12 | 499 * zm Ni 494 1603 | wet | 16,225 /11.29 160.4 (113.3 (147.4 [151.1 [196.1 | 1636 ove ooo ove 2 
2 14M) 11 | 495] 10g] Gog | 109} 52 | 10%] 52 fe F 52 | 18 | 840 | dry | 24,304 (28.93 (259.8 (320.6 (238.6 |294.7 |975.5 | 940.0) 777 inp one ose 22 
Lancashire and Yorkshire train 
| ME) | GOR) 10 | soe) 9%) Se) MH) OM, " 5 574 | 28 1400 | dry | 22,902 (15.99 |1889 (227.0 173.6 [208.6 j200.6 | 247.9 | 1007 Gos & Se by | ™ 
4g | WWM! 15 | 44p | 22g] 40g | 12g | 449] 12 | 405 ij i > 45} | 22 | 920 | dry | 17,895 [1945 [181.6 (229.6 (166.8 |211.0 |208,.0 | 963.0 | 1111 reversed | 94 
| 
| | Engine reversed. Brakes of rear 
43h | WM 2p) 4p) 12 | 45g) 12 | 46p) 12 | 45p v0 ” " 45} | 22 | 928 | wet | 12,965 13.97 |180.0 (229.6 (1654 |311.0 j911.3 | 969.4 | 1191 ection of train blieved to bare | 25 
me) tae aed aa gt] | os | | hime | ge | ae fs Hes lag es ies le Jae ee | 
| § Il 9 I 49 8 a * a j | ° A 9 aid ba a 
a i i ‘st Ar tof 1 | 49h] 1 | 49 - hs a i) (24 1135 ary | 16,226 jaa 143 38. 160.0 2104 |213.0 | 279.9 | 1158 a ove woe HH 
a | om. wo | 128] 423 . > 42% | 20 | 860 | ary | 15,797 [18.37 1715 [237-3 {157.5 |2180 li9e4 |ars| 177 | {Seoond experiment. Engine re->) 
on | WB) 1, | 483] 12 | 499} 108) 53g} 1 | 495 ie ” 49} | 31 pases dry | 16,797 [10.85 [127-7 [177.2 [117.3 |162.9 |1g59 | 187.6 | 1579 Pa ee oe re } os 
| 
| | 
7) We} | 11 ll | 4 10f | 503 - " " | 248 1096 20,863 |19.04 |189-7 [227-6 (174.2 |209.1 2 |887.7} 1064 | Engineroversed ...... 
atl wl ii ‘ef it ‘at lit ‘al Brakles on i . = rr | 23 | 970 Woe | 14.351 [1429 [1799 (994-4 lls (200.9 219.9 |2743| 1122 | Engine reversed *. |. |. | 34 
473 | u My, 46y} 1g] 473 11, | 48} | 113} 48} ” ” ” 48} 22 (1082 | dry | 16,117 |14.90 (1754 [244.7 (161.2 (224.9 |1g6¢.0 | 9595 | 1150 yn Ea ree ee eee, pe 
any) PHL 1) 44, | 22 | 45y | 22 | 453] Brokies on} : . 45) | 27 (1095 | ary | 12965 [11.64 1626 187.1 |s402 [1719 hire, |a19.6 | 1992 ie aes Pv 
i | Repeti: re- 
423 | 1g) 423] 123] 433) 124] 443) 123] 433) 193 | 433 “ » 43} | 24) [sees dry | 16,856 |15,83 147.1 (197-1 (136.1 [181.1 |168.5 | 905.8 1871 { cord inline No. ~ cord >| 95 
} | specially usted oes 
49; | MMB | o2 | 20h] 52 | 109] 62 | 10E] 50$| Brakes on * " 502 | 27 =|1429 | dry | 17,129 /11.99 |145.5 (2086 (133.6 (191.7 |196.8 | 9829 | 1987 ose ine ons 36 
aj | MMB) uy 47g | ng | 47y | 12 | 499 | Brakios on - ‘ " 49} | 92 1817 wet | 16,785 /11.06 1390-4 (171-7 119.7 |157.8 |137.9 [191.7 | 1548 ose ow ove 31 
a2 | PHB iy) an | azy | 42g | 123] 42g] 19 | 2 | a3 | 42 | 12} | 43h) 122 | 42) 428 | 38 (1870 | wet | 15,797 | 845 | 789 (1249 (79.45 /1147 | 903 | 143.0 | 2192 yn n Boe § “prial reposted Por ad 
! : 

52 | } | 52 | 10p} 62 | Oy] 59y) 203) 59y 103 | 53; | 10 | 54) |) Brakeson| 54; | 20 | 980 Gry | 20,252 (21.78 (257-7 (8025 (231.4 (278.6 j97a3 {320.7 | 783 ove ove oe 39 
st | Mm! ary} as | ao | 19h] 40g] 188] 40 i | 41 | 13h | 40) " 40} | 16 | 600 | dry | 11,184 |18.64 /290.6 [281-0 (202.7 [2582 igis4 | 4054) 914 ‘tery an See eee not! 
. © : 14 | 39 | 13 | 99)! 133 395 | Brakes on P 15 ary | 12,638 |21,06 192.8 (268.6 \4956 | 5929 | 961 |Tenderbrakenctused ..  ... 
re : u| rr itt ‘st | iy | 463) 1 i | 49 ” ” i 3} 1818 ary 16,812 |12.40 io fogs 109.7 /177-1 |961.3 |4918 | 1842 brake not used 4. — .., p 
42h | PRBS | a2 | 19h} 43g | 12§) 42g) 19 | 42 is 42 ” " I dry | 15,797 |14.62 (135.6 1/1245 |187.6 |178,6 | 268.9 | 1486 |Tendorbrakenotused <.. << | gg 

| 
ali 4 ay | 11g | 47g} 113} 483 | Brakles on} Brakes on ‘ “ 484 21 (1500 | ary | 15,576 j10.32 [1958 [2563 [115.5 [295.6 |isa.9 |s7as | 100s | { Tender brake not used, butasteam }| 4, 
) Train drawn by North-Eastern 
434 i 1%) 433] 12g] 42g | 12] 42g | 129] 429 ” ” ” 424 | 31 (1200 | dry | 12,485 |10.41 |1229 [153.2 112.9 |140.8 |192.9 | 2279) 1642 { engina "Engine and taser | 6 
P24 | 3 og | 12% | 40g] 125] 495 * ‘ 278 | wet | 12,902 | 5.66 69-98 | 61.58| 64.90/2699 | 281.7 | s010 a Scale tae 
rc 1 42) 13 ‘34 124 4 12) | 434 ” ” " 3 $4 3299 wet | 15,853 | 4.65 rt) Sit 42.52| 47.20/487.2 | 640.7 | 4369 ee eee » ~ 
493 | 3 H log og} 11 494 | 10g} 50g} 10% | 50g] 103 5 50} | 103 | 53} . 534 | 163 | 869 | dry | 10,558 1215 (2683 (358.2 (241.9 [329.2 j263.3 | 358.2 | 766 ave ove an 48 
i 
Se ee ane en oe - pa on dry | 8,041 | 7.98 129.8 |171L4 (141.4 [186.5 | 1497 oe 
z) bE) 463) 193) 44 | 12 | 453) 12 | 45$) Brakes on | Brakes on ” Bi Bt 139 dry | 7,502 ieee 1908 ies 118.6 (164.3 |145.5 | 205.6 | 1504 [Hand broker ia vansnotusd ... | 
42 | MiBMake on | Brakle on |Brakel on |Brake! on |  ,, " . 401 | 65 |2500 | ary | 9,335 | s721| 62.76 69.16 | 4846) 69.55] o2.76| coas| 285 { eeap cremnatly mopped by hawt) | 5 
| { | : P } see eee oe oe 
“19 %/ 23 | 24 | 95 | 26 | 27 | 28 | 29 30 | 31 $2 | 33 34 | % 36 | 37 /| 38) 39) 40 | 41) 42 | 43 | 44 | 48 | a la? | 4 49 0 
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THE CONTINUOUS BRAKE TRIALS. 

” Ly our last number we described in general terms 
the various brakes submitted for trial during the ex- 
periments recently carried out on the Midland Rail- 
way under the direction of the Royal Commission 
on Railway Accidents, and we now have to record 
the results of the experiments made with these 


brakes, and to point out the conclusions which may | 
be deduced from them. As we stated some weeks | 
ago, a preliminary programme stating the nature of | 


the experiments which it was proposed to carry out 
was issued prior to the trials by Mr. E. Woods and 
Colonel Inglis, R.E., who represented the Royal 
Commission in this matter ; but this programme was 
not strictly adhered to, and under these circum- 


stances we have deemed it better to ignore it and to | 


classify the experiments according to their chief 
features as actually carried out, while we also pro- 
pose to describe the experiments belonging to 
each class successively, although for convepience in 
handling the trains and other reasons one class of 
experiments was not in all cases completed before 
proceeding with another. For a description of the 
mode of carrying out the experiments and noting the 
results we must refer to our Jast number, in which 
(on page 511) asection of the line on which the 
experimental trains were run, will also be found. 
The composition of the various experimental 
trains was also described in our last number, but 
we may repeat here that they all consisted of fifteen 
vehicles, namely, thirteen carriages and two brake 
vans, the carriages being in some cases six-wheeled 
and in others four-wheeled, as we explained last 
week. For convenience of reference, however, we 
give on page 524 a Table containing an analysis of 


the composition of the trains, whilst the weights of | 
the latter (including those of the engines and | 


tenders) are given in the two-page Table of results 
which we print with the present number, the trains 
in each group of experiments being arranged in the 


order of their relative performances, as shown by | 


column 48, this column giving the equivalent dis- 
tances which would have been run, had the speed 
of the trains been in all cases 50 miles hour at 
the moment of application of the brakes. On page 





(For Description, see Page 532.) 





x 


| 525 we also give another Table containing the lead- 

| ing particulars of the various locomotives by which 
the trains were drawn. These particulars have a 

| special interest for reasons to which we shall refer 

| presently. We shall now proceed to deal with the 
trials, 


A. Exprrtments on Sroprixse Trains py Tenper 
AND VAN BRAKES ONLY, WORKED BY Hanp. 


In carrying out this class of experiments, five 


| North-Western, the Caledonian, the London, 
| Brighton, and South Coast, the Great Northern, 
| and the Midland train fitted with Clark’s hydraulic 
| brake. This latter train was taken as a fair repre- 
sentative of the three Midland trains, whilst, the 
Lancashire and Yorkshire train fitted with Fay's 
| brake was unfitted for trial in thia class, it not 
being possible to work the van brakes apart from 
| the continuous brakes without temporarily break- 
ing the connexions between the vehicles. In carry- 
ing out this set of trials the trains were each started 
| from the regular starting point, thus giving them 
| rather more than three miles’ run to get up speed, and 
the brakes were applied on the engine passing post 
No. XXIV., the fireman then applying his tender 
brake and the driver whistling to call the atten- 
tion of the guards, who were in addition signalled 
by asapper on the engine holding out a flag, which 
could be seen by observers on the look out from 
| the guards’ vans. The stops thus made represent 
| the best results attainable with ordinary tender and 
| van brakes worked by hand, as both the firemen 


| and guards knew beforehand the point at which the | 


signal would be given, and were therefore in readi- 
ness to act with the utmost promptness, 

| The first train tried was that of the London and 
| North-Western Railway Company, and the results 
| are recorded in the dest line of our two-page 
| Table. This experiment calls for no caudal” te 
stop made being simply an exceedingly good one 
| considering the conditions we have described. We 
/may remark here, by the way, that the running 
| of this train was for ease and steadiness all that 
could be desired. 


trains only were tested, namely, the London and | 
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The next train tried was the Caledonian, fitted 
with Steel and McInnes’ airbrake. This train ran 
| very roughly, and the stop made was far from being 
| so good as those attained by the London and 
| North-Western train, although it was better than 
those made by trains subsequently tested. ‘The re- 
| sults will be found in the second line of our two-page 
| Table. Next in order came the London, Brighton, 
| and South Coast train—a train especially noticeable 
| for its steady and easy running. ‘The engine draw- 
ing this train was fitted with a brake applied to 
| the driving and trailing wheels, and capable of 
| being applied by either steam or hand; but this 
| brake was not used in the trial now under notice, 
| the fireman putting on the tender brake only. It 
| may be uihensl that a slight shower fell just 
| before this trial, but the rails were practically dry 
| before the train reached the point where the brakes 
| Were applied, so that the rain cannot be regarded 
| a8 having any effect upon the result, A more im- 
| portant point was that the cast-iron brake blocks of 
| this train had been only newly fitted and the “ skin” 
| had not worked off them, nor had they become pro- 
| perly bedded to the wheels. This state of affairs 
| of course diminished the holding power of the van 
| brakes, and to this cause the distance run before 
| stopping was no doubt to some extent due. Another 
| cause which also contributed to this result was the 
| lowness of the frictional resistance of the train as 
| shown by the subsequent experiment made to de- 
| termine that point. The results of the trial of the 
| Brighton train in the “A” experiment are duly 
| given in our two-page Table. 
The fourth train tested was that sent by the 
| Great Northern Company. This, as will be seen by 
| our Tables, was the heaviest train on the ground, but 
the weight resting on the wheels to which hand 
| brakes could be lied formed a fair ch a 
| of the whole, as will be seen om comparing the 
| several in column 10 of our two- 
| Table, “A” trial of this train was made in a 
| heavy rain, and as all the brake blocks operated by 
| hand were of w this wet weather was of course 
| @ disadvantage. e train ran v¥ ily. 
| Fifth in this set of trials caine the Midland train 
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TABLE No. L—PARTICULARS OF EXPERIMENTAL TRAINS. 










































































—_—_—_—— Two Vans, THIRTEEN CARRIAGES. ls lay EET 35 S 
—_—_—_—— —-—— — : lg [Be gE° = 
g |3 | is 8 HG BE Bglec lac? 2 
| ola | 3 2 €3 2s Es Gees ie eS 
eis | = | e FS = lee a s 
$ ¥ | 2 } : - 1 & rs] Seis aes 4° Z = 
NAME OF RAILWAY. [Brake with which Train) & [5 4! . re is i 23si23 be > 
| was Fitted = i832 E z ) 2 i 2 | = 3 sa Pe 
2 if NATURE OF BRAKES. Ss ig 6 go@ 88 + 6 z 
| 47] 3 ly =ficeixeli saseaseee | 33 z 
5 va lee leemle pac Pae sl efleekse? | Ba IE 
ily if ib ddnlgileticinad of 
| Ee i sR EER BRAERECESERESSRar) fa | E 
London anc North-Western 2 Clark and Webb's | 64 Hand brakes only. Double cast-iron blocks .., none, 13 | mone/none| 52 | 90} 60 52 120 gritty - ian 
Caledonian = ... | Steed end McInnes’ | ‘| 4 | Hand brakes only. Single wooden blocks wos = aw} 13 | none! 20 32 | none | 60; 60 52 60 | 134 19 0) 9. 
Landon, Brighton, & Sch, Coast] Westinghouse Vacunm | 4 | 4 | { Sipgie cant inom Lives to eee cette beckeunar}| 1% |mone|none| 52 |mone| eo} 60 | 60 | @ | 139 17 2/ 925 
Great Northern ... _| Smith's Vacuum | 6] {Veena if? | 1 |. a4 te s6| 86 | e6 | 86 | 195 12 0 120 
ye Single wooden blocks on each wheel, osty capable | 
Lancashire and Yorkshire ..| Fay's 4\4 { Song See eee with “econ | 18 | mone| 52 | none/| none| 60; 60 60 60 | 136 17 3) O12 
Midland .| Barker's Hydraulic ..| 4| 4 | {Sigs woeeted either by hand or hydvuctopewer}| 2 “none none|none| 52 | 60| 6 | Go | 112 | 147 17 2| 985 
Single cast-iron block on each wheel, capabie of j 
Midland =. --:| Westioghouse Automatic, 4 | if Bien epeend ty Send 0 beaten the West: | 18 |none| none; 48 4 || 6 60 64 | 140 17 2) 9.87 
Midland .., - | Clark's Hydraulic 4) 4] team hagho enlys wooden block on each wheel | 13 | none none| none} 32 | 60; 40 | 32 | 72 | 185 7 2] 9.02 
fitted with Clark's hydraulic brake, this train being , hook and both safety dhaine, the two portions of the ed ngpans control of a train; its costliness, 
taken as fairly representing the three trains sent by/ train being 169 ft. apart when they came to a , and general a traffic re- 
the Midland Company. engine attached to this|stand, The first portion was about 1400 ft. from | quirements, render it quite unfitted for general ap- 
train had brakes fitted to the coupled wheels, but | the point of application of the brake, and the broken | plication. . 
these brakes were not used during the exper t portion of the draw-hook was found 554ft. back} The fifth train subjected to the “B” trials was 
now under notice. As will be seen from two-| from its own carriage, so that the train must have | the Great Northern fitted with Smith’s ‘vacuun 
Table, the stop made was a fairly good one} run some 850 ft. or so after the application of the | brake, and this, as will be seen from our Table, 
ae the given conditions. The rails during the| brake before the rupture took place. This would | made a good stop, albeit that the speed at the time 
experiment were still wet although the rain had | tend to show that fracture can scarcely have | the brakes were applied was rather low, a circum- 
stopped. resulted from any difference in time of application | stance no doubt re Amr bade fact that a num- 
Before dismissing this series of trials we may say | of the brakes to the front and rear sections, but | ber of the brake did not draw back ae ed 
a few words in explanation of column 9 of our | rather from some strain set up by the action of the | clear of the wheels, and hence the engine not 
two-page Table which gives the approximate weight brakes after they had been app! The fact is, | get up The brake in this experiment was 
resting upon the wheels to which brakes were ap- that this arrangement of brake throws very | applied by the aid of the two exhansters driven 
plied during the experiments. These weights have severe strains upon the drawbars, and 4 remarkable | from the van axles, and by the guard @ cord 
in the case of the “A” series of trials, been calcu- instance of this occurred one day when the London | which was led to the engine and to the 
lated on the assumption that the weight of the and North-Western train was on its way down to | handle admitting steam to the ejector. 
brake vans might be taken as about equal to the the trial ground, the application of the brake by} The next train brought forward for trial was one 


mean weight of the vehicles composing each train, | pulling a cord leading to the engine, causing the 
the weight of vans thus estimated being added to drawbar of the front carriage to be extended no 
the weight of the tender, to form the totals given less than 7}in. in a length of 9 ft. 8in, The draw- 
in column 9. An exception to this has, however, | bar was 1} in. in diameter, and the fact of its en- 
been made in the case of the Caledonian train, the during this sudden extension cold, was an admirable 
vans of which were unloaded. In this case the weight | testimonial as to the quality of the iron. Several of 
of the vans has been taken as 7 tons each. In the | the other drawbars in this train were also stretched 
case of the London and North-Western train also, | to a less extent. 
where the brakes are applied to four wheels of the} The next train subjected to the “ B” trial was 
vaus only, the weight resting on these wheels has | the Caledonian, fitted with the Steel and McInnes 
been taken as 8} tons, or rather more than two- brake, this making a stop which was far from , 
thirds the weight of each vehicle. It is believed that | as a reference to our Table will show. The le e 
the assumptions here made involve no error of im- of air in this brake appears to be very considerable, 
portance ; but in any case the matter is one of|as indeed might be expected from its arrange- 
minor consideration, as the ‘‘ A” series of trials can | ment, the whole of the piston-rod stuffing boxes of 
only be regarded as interesting from the fact that | the brake cylinders being at all times exposed to the 
they form a certain basis of comparison from which full air pressure. In this respect the Steel and 
the powers of the continuous brakes can be judged. | ssa differs most ee a the Westing- 
ir brake, there being in the latter no piston- 
B, Exrertments on Storrinc Trains sy Tenver| eae yore ti boxes to the teehee cylinders, while the 
Brake, VaN Brakes, aNp Contrxvovus Brakes | air under pressure is only admitted to these cylinders 
APPLIED BY GUARD ON FLAG OR CorD SIGNAL, | at the time when a stop has to be made. 

In this series of trials, as in that preceding, the| ‘The third train in the present series was the 
order to apply the brakes was given on the engine | London, Brighton, and South Coast train, fitted with 
passing post No. XXIV., the signal being conveyed | the Westinghouse — ine ge ore being in 
to the guards in the same manner as before. ‘lhe | this instance applied by the driver. is train ran 
first train tested was the London and North-Western, even a little further than the Caledonian, but the 
fitted with Clark and Webb's chain brake, and in| speed at the time the brakes were applied was con- 
this experiment a mishap occurred, the application rca ar than in Se last ral ao that a 
of the brakes causing the train to part between the | this into consideration, the stop e by the Brigh- 
seventh and eighth vehicle from the front, and | ton = was the aed of ms two, as the com = 
the passengers getting somewhat shaken, As we/|tive figures in column 48 of our two- Table 
explained last week, this brake can be applied by /| will show. Itis certain, however, that the Westing- 


a cord worked from the engine or from either van, 
this cord withdrawing triggers, which in their 
normal position hold the brake levers and keep the 
friction drums on the chain winding axles out of 
gear with the corresponding friction wheels on the 
van axles. In the present instance, how »ver, this 
arrangement was not used, each guard applying his 
brake independently, and it has been supposed that 
the fracture must have been caused by the rear 
guard having applied his section slightly before that 


on the front section was applied by the other guard. 
llowever this may be, the train parted at the point 


house vacuum brake did not work so well as it 
should have done throughout the experiments, and 
the cause was, we believe, subsequently discovered 
to be due to some defect in the steam supply to the 
ejector. This is to be regretted, as the arrangement 
is well worked out, and on the Brighton line has 

iven excellent results, the action of the ejector 

ing particularly effective. 

Next came the Lancashire and Yorkshire train 
with Fay's brake, and this; as will be seen from the 
Table, made an excellent stop. There can in fact 





be no doubt that Mr. Fay’s arran t, when in 





we have mentioned, breaking a good sound draw- 


gemen 
good order and with the blocks carefully adjusted, 





Unfortunately, however, while standing waiting for 
its turn, the engine had run short of water, only 


from the discharge into 
it of the waste water from the hydraulic accumu- 
lator epee this accumulator having been at first 
worked, as we explained last week, with water 
drawn from the boiler. The water remaining in the 
tender being thus heated the injectors refused to 
act, and in the middle of the run _ up speed, 
the train had to be ay ty and the ut out by 
shovelling ballast into the firebox. Luckily steam 
was got down and the fire extingui without 
doing any damage, but the trial of course to be 
—- until another day. the mean time 

r. Barker altered his mode of actuating the ac- 
cumulator, and arranged to use steam instead of 
water from the boiler, this being a decided im- 
a oe The results of the trial with the 

rake thus altered are given in line 1] of our two- 
page ‘Table. Concerning this and the other 
trials of this arrangement, it is only just to Mr. 
Barker to state that the brake gear had only 
been supplied to the Midland Company a few days 
before the trials, and it was only by working night 
and day that the train was got ready at all. Under 
these circumstances not only had Mr. Barker’s own 
endurance been vs Ape pr but he had of course 
no 0 unity of making those experiments and 
pr Aa she which are so essential in all new things 
of this kind. 

The next Midland train, fitted with the Westing- 
house automatic biake, made, as will be seen on 
reference to our Table, by far the best stop in the 
“ B” series of trials, the distance run being only 
4 ft. greater than with the Lancashire and York- 
shire train, whilst the speed at the moment the 
brakes were applied was 7} miles per hour greater, 
a most important difference. In this trial the 
communication between the brake cylinders on the 
engine and the air pipes was shut off so that the 
engine brake was not applied, the automatic 
arrangement, however, actuating the tender brake. 

The last trial of this series of which we have to 
speak was that made with Clark’s hydraulic brake 
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duce jolting. In the particular cases we refer to,| hard. The tender had sand pipes supplied by hand 
due allowance must be made for the fact that the | only, whilst the vans were without sand-hoxes. The 
driver of the train in question had never had any | next tried was the Lancashire and Yorkshire train 
experience with this or even the older arrangement with Fay’s brake, the engine in this case being re- 
of Westinghouse brake, prior to the trials, and this, versed. The only sand used was, we believe, that 
although to its disadvantage in some respects, was supplied by the tender sand-boxes. A very general 
in other ways a testimonial in favour of the brake, impression prevailed amongst those present that in 
as it showed that special skill or training was not re- | this trial the brake belonging to the rear section of 
quired to insure good stops being made with it. As the train was applied before the signal was given ; 
regards the jolting alleged to have been produced but nothing positive can be stated on this point. 
by the action of the brake, perhaps the best com- | The results are given in line 25 of our Table. ter 
mentary on the statements of the daily press is to | on in the trials another similar experiment was made 
be found in the fact that on the occasion of one of | with the Lancashire and Yorkshire train, the train, 
the smartest ~~ being made, two of the gentlemen / however, in this second instance being drawn by the 
composing the Royal Commission were asleep, and North-Eastern engine, which as we have already 
the application of the brake never awakened them! mentioned was fitted with Smith’s vacuum brake 
This, we think, may be taken as very fair ‘‘cir- | applied to both the coupled and tender wheels. 
cumstantial evidence” as to the mythical severity of ‘The results of this second trial will be found in 
the alleged jolting due to the action of the West- line 23 of our Table. 
inghouse automatic brake. Fourth in this series was the London and North- 
Next in this series was the Midland train fitted |Western train, the brakes being arranged in the 
with Clark’s hydraulic brake, this making a good same manner as in the ‘‘ C” series. The stop made 
stop considering that the continuous brake was was a good one, as will be seen on reference to 
applied to but eight carriages. It is, however, | line 26 of our Table, but we cannot state positively 
questionable as to how far the arrangement of | whether or not the engine was reversed. By far 
pump or accumulator fitted by Mr. Clark to the | the best stop of this series, however, was made by 
engine, is adapted for working brakes applied to the Midland train fitted with the Westinghouse 
the whole of a long train, as if more than one | automatic brake, this train pulling up from a speed 
stroke of this pump had to be made to apply the of 52 miles per hour ina distance of 280 yards, as 
whole of the blocks, it is not improbable that any | recorded in line 22 of our Table. This wonderfully 
advantage due to the appliance of the brake blocks | prompt stop was made without shock, and it was, 
to a greater number of wheels might be more than ‘in fact, during this trial that the two members of 
counterbalanced by the want of promptnessin bring- the Royal Commission enjoyed their nap of which 
— them all into action. | we have already spoken. 
ast in the trials now under notice, came the! Next in our list of the order of trials in this series, 
Midland train fitted with Barker's hydraulic brake, is the Great Northern train drawn by the Great 
but this made by no means so good a stop, as those Northern engine. This was tried at a time when 
who have witnessed the operation of Mr. Barker's the rails had become thoroughly well sanded by the 
other hydraulic brake on the Great Eastern line, previous experiments, and it made a good stop, 
might have been led to expect. This result was,no although one which was vastly inferior to that of 
doubt, to some extent due to the causes we have the train fitted with the Westinghouse automatic 
already mentioned, and we can only regret that Mr. | brake, as a comparison of the two results in lines 24 
Barker had not the opportunity of showing his and 22 of our Table tively, will show. The 
brake under more favourable conditions. engine was reversed and sand applied in front of 
|the driving wheels. This trial was made on the 
D, Experments on StoppmvG Trains BY THE APPLI- | 12th inst, but on the 14th the experiment was re- 


CATION OF ENGINE, TENDER, AND CONTINUOUS 
Brakes, SAND BEING USED AND THE ENGINE 
BEING REVERSED IN CASES WHERE NO ENGINE 
BRAKE 1S Firrep. 


This series of trials was conducted in precisely the 
same way as the last, with the exception that sand 
was wood end the engines reversed in cases where no 
engine brake was fitted. These experiments in 
fact represented cases in which the driver did every- 
thing in his power to stop on receiving the signal. 

The first train tried on this series was the Cale- 
donian, the results which are duly recorded in our 
Table, calling for no special notice. Next came 
the London, brighton, and South Coast train, fitted 
with the Westinghouse vacuum brake, this making 
a very indifferent stop. In this case the self-acting 


sand-boxes supplying sand to the engine drivin 
wheels did not work, the sand having become cak 


| peated, the stop being then made in a shorter dis- 
tance, but the speed being less, so that the per- 
,formance was really not quite so good as the 
| former one. The particulars of this second trial 
,are given in line 29 of our Table. Clark’s hydraulic 
‘brake was not tried in this series, but Barker’s was 
|tested with results recorded in line 27 of our 
| Table. 

It will be seen that in our two-page Table the 
various stops made in each series of trials have been 
arranged in the order of their efficiency as judged 
by reducing each performance to its equivalent 
made from a s of 50 miles per hour, the dis- 
tance run after the application of the brakes being 
assumed to vary on the squares of the speeds. 
These equivalent ‘ormances are recorded in 
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will at once show the high position taken by the 
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Westinghouse automatic brake in the series of 
trials of which we have just beeen speaking. 


E. ExpermMents ON Stoppinc TRAINS ON A SIGNAL 
GIVEN TO THE REAR GUARD, OR AT SOME INTER- 
MEDIATE Pont IN THE TRAIN, THE DRIVER BEING 
THEN SIGNALLED TO APPLY BRAKES. 


This series of experiments represented cases in 
which danger was supposed to be discovered either 
by the rear or by a passenger, and the ar- 
rangements for carrying it out differed somewhat 
with the different brakes, the signal to stop being, 
however, in all cases given to the rear guard by some 
one riding in his van. The first train tested in this 
series was the London and North-Western, the 
brake arrangements of which had been somewhat 
modified since the last run made withit. Thus, 
instead of the brakes of three carriages being dis- 
connected, one only was detached, this being the 
eleventh vehicle from the tender. Thus the chain 
drums on the front van actuated the brakes on four 
carriages in front and five behind it, while from the 
rear van there were only worked the brakes on 
three carriages. In the particular trial of which we 
are now speaking the mode of procedure was as 
follows : The rear guard on receiving a si, in his 
van, pulled a cord and blew a whistle on the engine. 
The driver then reversed and applied steam against 
the engine, and at the same time pulled a cord to 
apply the continuous brakes, the fireman simul- 
taneously applying the tender brake, while a third 
person fed sand through the tender sand pipe. 
Considering the time which must necessarily be lost 
in signalling the driver, the stop made was a very 
good one, but all who have had experience with 
cord communication on railways must know that 
the dependence to be placed on any such arrange- 
ment is exceedingly slight, and that it is nearly 
sure to fail when most urgently required. 

The next train in this series of trials was the 
Caledonian, with Steel and McInnes’ brake. In 
this case, owing to the way the train was made up, 
the signal had to be given in the fifth vehicle from 
the front, this ry a third-class with . paves 
compartment. guard on receiving the signa 
—_ a handle, and by so doing released the air 
rom the pipes and applied the brakes, at the same 
time sounding a whistle on the roof of the van. 
The driver on hearing this shut off steam and re- 
versed his engine, at the same time 
applying his tender brakes, and the in the 
two vansat the rear of the train their brakes. 
The rails were wet during this trial, but sand was 
used and the made was a very good one. It is 
to be borne in that the fact of the brake being 
— ey at egpemiene wba yay sapere are 

van in this experi t, as compressed air 
was di pte memmentes Ky fanny on the 
carriages before and behind the fifth vehicle. Of 
course under these circumstances a was dis- 
charged—and the brakes consequently applied— 
more promptly than would have been y By had 

opening been made at one end of the train only. 
This was shown by a subsequent experiment of 
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which we shall have to speak in due course. It 
may be remarked that the experiment which we 
have just described practically represented a case in 
which the brake was applied and the driver signalled 
by a passenger riding Bo the middle of the train. 

The London, Brighton, and South Coast train 
was another with which a was made on a signal 
given by a passenger. In this case a handle was 
pulled in the fourth carriage from the front, and a 
signal was thus given, through the system of electric 
communication with which the train is fitted, to 
both guards. The front then signalled the 
driver by ringing a bell close to the ear of the latter, 
and the driver then shut off steam, applied the steam 
brake on the engine and the continuous vacuum 
brake on the train, the fireman at the same time 
putting on the tender brake and applying sand. 
The time occupied in making the stop was 32 
seconds; but the time during which the continuous 
brake was actually applied was 28 seconds, 4 seconds 
being thus lost in si ing. 

Next in order came the Lonmahies and Yorkshire 
train with Fay’sbrake, In this case it was proposed 
to give the signal by a cord from the rear van, but 
the cord was found to be useless, and the order to 
apply the brakes was, therefore, given in the front 
van, the rear guard applying the brakes on his section 
as soon as he felt the application of the brakes in 
front, and the driver shutting off steam while the 
fireman applied the tender brake. The stop made 
was a good one, as will be seen on reference to 
line 34 of our Table. Next came Clark’s hydraulic 
brake, the signal being in this case given to the 
driver by the cord pulled from one of the carriages, 
the driver on receiving the signal shutting off steam, 
applying the aren pe mc brakes, rer the en- 

ine, and @ ing steam inst the pistons. 
ae in t . series wae tied the Midland train 
fitted with the Westinghouse ag ona brake, the 
si in this case being given from the carriage 
ens the rear van. The act of grne the signal oy 
this case also began to apply the brakes, but the 
river on receiving the signal also applied his brake 








_ shut red —_ es aan time booked for 
this stop from the time ving the signal was 
22 seconds, but we believe that the time booked by 
the official observer on the engine as elapsing after 
the application of the brakes by the driver, was 
only 14 seconds. The period during which the ap- 
plication of the brakes was y felt by pas- 
sengers riding in one of the front carriages was 
but 12 seconds, Altogether this experiment could 
scarcely be deemed as sa ry, and it certainly 
— remap ois A with some other trials of a 
similar nature, but differing slightly in detail, made 
with the same brake on the following day. In the 
case of the Great Northern train the signal was 
given from the third vehicle from the rear, but in 
the first trial the cord did not act properly, and the 
experiment was repeated after the cord had been 
specially adjusted. The details of the two trials are 
given in lines 35 and 38 of our Table, The Midland 
train, fitted with Barker's hydraulic brake, was not 
tested in this series of trials. 
F. Experiments on Stopprnc TRAINS BY MEANS OF 
Continvous BRAKES APPLIED FROM THE REAR, THE 
DrivER MERELY SHUTTING OFF STEAM. 


This series resembled the last in the fact that the 
signal to stop was given at the rear of the train, 
but it = from ” in the driver takin - active 

in the stopping of the train, he merely shutting 
of the steam on feeling that the brakes had been 
applied. This series of experiments of course threw 
a very severe strain upon the couplings between 
the engines and trains, but the s at which the 
trains were run were in most cases moderate, and 
fortunately there was no case of breaking away. 

The first train tried in this series was the London 
and North-Western, the brake on both sections of 
the train being applied by the rear in the 
manner we have y explained. The commu- 


nication cord was in this instance led through the 
cerriage door handles. The stop made, as recorded 
in line 4] of our Table, was a good 
distance run after the application of the as 


| at rest is a very different thing to 








officially stated — namely 600 ft.—does not agree 
sagan Sti: Gee Sine sesagued te aby’ sho 

wi e time ied in making the 
stop. We have, however, adopted the official dis- 
tance in our Table, as in all cases where the brakes 
were applied at a signal given in the train, and not 
ata certain fixed point, any notes as to distance run, 
taken by an unofficial observer, could only be ap- 
proximate. 

We may mention here, that after the trial of the 
London and North-Western train just spoken of, 
an experiment was made to determine the possibility 
or otherwise of working a cord communication along 
a train of 75 vehicles. For this purpose five of the 
experimental trains were coupled up, and a cord 
passed thro the door handles on the off side, 
g led past the engines aad tenders 
attached to the several trains, so that it extended 
— > of 750 yards, or more than a 

ird of a mile. as gee of tant ipa stood 

on a straight piece ne and partly on a 
ssa the cord being led round the convex side, 
and it was found that under these circumstances a 
whistle could be sounded on the foremost engine by 
pulling the cord at the rear. Really, however, this 
experiment was not of the slightest practical value, 
as the working of a cord communication on a train 
ting it on a 
train in motion, In the latter case the vertical and 
horizontal oscillations of the vehicles are continually 
throwing the cord guides out of line, and thus 
creating resistances, while the shrinkage caused by 
a shower of rain and other practical i ies have 
to be contended with. Inasmuch as the shrinkage 
of a new cord on a fifteen-carriage train, such as 
that sent by the London and North-Western Com- 
pany, will amount to 20 ft. or so, this is in itself an 

t matter. 


‘o return, however, to the series of trials with 
which we are now specially dealing. The next train 
tried was the Midland, fitted with the W i 
automatic brake. With this brake two ts 
were made, In the first of these trials (cf which 
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particulars will be found in line 50 of our Table 
the engine and tender brakes were an a 
and the brakes on the train were applied unex- 
pectedly from the rear, the driver merely shutting 
off steam when he felt their application. The oe 
made under these conditions was wonderfully good, 
as a reference to our Table will show, In the other 
trial the engine and tender}brakes were reconnected, 
and the whole of the brakes were then unexpectedly 
a 
shutting off steam when he became aware ot 
application. In this case, also, the which was 
made without any shock—was an t one, and. 
al her, a comparison of lines 39 and40 in our 
Table with line 33, shows that in the case of the 
experiment to which the latter refers, the brakes 
can scarcely have been promptly and effectively 
applied. 

PK ext in this ape mane. Se ey oy om 
Yorkshire train, the signal in this case 

to the rear , who then applied his brake 

i to his — 


58 


the brake in the rear. The driver as 
experiments on this series merely shut 
the tender brakes not bei i N 
came the Caledonian signal 
being given in the third vehicle from 
being the last vehicle to which the continuous 
was fitted. The two last vehicles of the 
vans with hand brakes, these brakes being i 
by the guards on their becoming aware 
application of the continuous brakes. In 
experiment, owing, we believe, to the driver bei 
in some apprehension of ing away from his 
train, steam was shut off about 16 seconds before 
the signal was given to apply the brakes, the 
official time of making the stop as recorded in the 
vehicle from which the brakes were applied being 
21 seconds, as recorded in line 44 of our Table, 
whilst according to observations made 
engine, steam had been shut off for 3 
before the train came to a stand. 
before remarked upon the excessive loss of air by 
leakage which takes place with the Steel and/| 
McInnes brake, and we may mention that when 
the train was about to start on the trial just 
described the p on the engine was working 
steadily at 74 double strokes per minute to supply | 
thisleakage. Unless this state of affairs can be most 
materially improved the cost of pumping air for sup. 
plying this brake will become no unimportant item. 
The ouly remaining brakes tested in this series 
of trials were the Smith vacuum brake, and Clark's 
hydraulic brake, the Westinghouse vacuum brake 
on the London, Brighton, and South Coast train, 
and Barker's hydraulic brake not being fitted up 
for application from the rear. The results attained 
with the Great Northern train fitted with Smith's 
vacuum brake, are recorded in line 43 of our Table. 
The brake in this case was applied from the rear, 
but the exhauster in the front van was also used. 


Be 
un 


Fs 
Bede 
izes 


Fee 


seconds 


i 


lied from the rear as before, the driver ’ 
: of theb 


mark that previous to this trial the continuous brakes 
on the had been shut off from communication 
with the engine. 


H. Experments on THE Errect or Partinc TRAINS 
WHEN RUNNING BY THE USE OF A Strep CoupLine. 
This was an exceedingly interesting series of trials, 

and one of considerable importance. Of late years 

‘the accidents arising from the —s of 


so that but a very gen 
upon the shaft coupling, and the Duke of Bucking- 
ham, who was standing by watching- the experi 
ment, gave instructions that the driver should 


the| up again and take a more sudden snatch at the 


F 


It unfortunately happened, however, that 
when the front part of the train was soyrodie Avg 
square sliding bar, which serves to connect the adjoin- 
ing brake shafts, refused to slide in its socket, and 
it was thus doubled up and the coupling broken. This 
mishap placed the arrangement for the time hors de 
combat, and the train was therefore sent away and 
not further tested until the last day of the trials. 
On that day, however, a “slip” trial was made 
with this train, the slip coupling being inserted 
between the tender and the first carriage, and the 
brakes on the train being applied by hand. Under 
these circumstances 4 stop was made with the results 
recorded in line 49 of our two-page Table ; but this 
can scarcely be called a fair ‘‘ break away” trial, as 
the results obtained if the break away had occurred 
in ordinary service, when no special warning had 
been given to the guards, might have been very 
different. 

The first train tried with a slip coupling was the 
Caledonian, the train being in this case parted 
tween the third and fourth vehicles from the front, 





In the case of Clark's hydraulic brake the stop was 
made by the rear guard pulling a cord connected | 
to a valve on the engine, and thus admitting the | 
water under pressure to the line of pipes and! 
applying the continuous brakes. The results of | 
this trial are given in line 42 of our Table. 


G. Exrerments on Stopprive TRatns By THE Use oF | 
THE Eneixe AND TENDER BRAKES ONLY, THE! 
ENGINE BEING REVERSED WHEN NOT FITTED WITH | 
A BRAKE. 

In this group of trials two trains only were ex- | 
rimented upon, namely, the London and North- | 
jestern train, and the Midland fitted with the | 

Westinghouse automatic brake. In the case of the 

former the engine was reversed and steam applied 

against it, but notwithstanding this and the appli- 
cation of the tender brake the train ran nearly two- 
thirds of a mile, as recorded in line 47 of our Table. 

We may remark that in columo i0 on this line the 

percen of weight of train resting on the wheels 

to which the brakes were applied is only that due to 
the weight of the tender. In reality, however, on 
the engine being fairly reversed, the weight restin 
on the coupled wheels also came into play to reta 
the train. It is this fact which makes the amounts 
recorded in columns 46 and 47 so high, and gives 
them really a fictitious value in this particular case. 
In the case of the Midland train the engine was 
not reversed, the engine brake being, however, 
opens simultaneously with that on the tender by 
the aid of the Westi apparatus. The results 
are recorded in line 46 of our Table. 


i 
' 





We may re- 





and the detached portion being brought to rest by 
the action of the continuous brake alone, the hand 
brakes in the two vans at the rear of the train not 
being used. The experiment was a satisfactory one, 
inasmuch as the detached part of the train was duly 
brought to a stand, the result being recorded in 
line 50 of our Table. 

The next train tested was the Great Northern, 
fitted with Smith’s vacuum brake. When this train 
came up to the starting point, it was found that 
arrangements had been made by the representatives 
of the brake to divide it at a icular point near 
the centre, a slip coupling having been fitted there 
and other preparations made. The Duke of Buck- 
ingham, however, together with Mr. Woods and 
Colonel Inglis, very properly determined to choose 
their own point for dividing the train, and a sli 
coupling was therefore inserted behind the seco 
vehicle from the front, Mr. Smith assuring the Com- 
missioners that an efficient stop could be made, not- 
withstanding that the end of the hose pipe between 
the carriages would, when the train was parted, 
remain open. The experiment when made, however, 
was @ ea ig ng eo 4 detached portion of the 
train only bei rought to rest runnin 
2509 ft, or nearly half a mile, and this iran 
oe the speed when the train was divided 
was only 40} miles pér hour. It was found when 
the train came to a stand that the carriage wheels 
were cool, while those of the hind van were hot, 
and the general conclusion arrived at, therefore, was 


that the slipped portion of the train had been | the case of the Steel and McInnes brake 


sorte 


.| when the trains were at rest. 


pally—if not entirely—by the hand 
eg e shall have more to say on this point 
hereafter when dealing with the results of the ex- 


gecerally. | ; 

The last train subjected to a trial with the slip 
coupling was the Midian d fitted with the Westing- 
house automatic brake, and to those who have 
studied the details of this arrangement it is scarcely 
necessary to say that it acted most —— The 
train was in this instance parted behind the third 
vehicle from the front, and the ion thus detached 
easily to a stand in 869 ft., notwith- 
the speed of the train at the moment 
was nearly 53 miles per hour. The 
results are recorded in line 48 of our Table. 


L. EXPERIMENTS TO ASCERTAIN THE RELATIVE PRrompt- 
NESS OF APPLICATION OF THE VARIOUS COMPETING 
BRAKES. 


There is nothing which has been more decisively 
roved by the various experiments we have been 
Seonsibiens than the extreme value of promptitude 
of action in a continuous brake, especially in the 
pent tage make Seam, bigh.cesam. According to 
the programme originally by Mr. Woods and 
Colonel Inglis, it was proposed to test all the brakes 
at two speeds, namely, 40 and 60 miles "per hour, 
and had this been done some very interesting de- 
ductions might have been made. Want of time, 
however, some other causes, to which we shall 
have to advert hereafter, rendered the carrying out 
of these duplicate trials impossible, and hence some 
of the deductions as to relative promptness of the 
brakes have to be made from the experiments tried 
These experiments 
were conducted generally as follows: Mr. Woods 
standing en the engine foot-plate—or in a van in 
the case of a he brake—gave the order to apply the 
brake, and at the same time held out a flag which could 
be seen by observers standing at different points by 
the side of the train. ‘These observers, on the signal 
being given, instantly started stop-watches, which 


they stopped on the brakes opposite them 
becoming’ set 
The t train thus tried was the London, 


Brighton, and South Coast, fitted with the West- 
i ne vacuum brake. In this case the time 
occupied in bringing the brake blocks on the rear 
van up to the wheels ws 7} seconds, but the time 
required to give the ful: “ nip ” was about 11 or 12 
seconds, This was too long; but as we have al- 
ready remarked, the brake on this train was not act- 
ing properly. On the same occasion as the time of 
application of this brake was tested, the train was 

uncoupled at one point, all except the brake 
connexions, and the two portions were then drawn 
apart to show how the hose pipes would detach 
from cach other without injury, the valves with 
which they are fitted at the same time closing the 
free ends. The action of these valves was shown 
to be effective by the brake being applied to that 
portion of the train which remained attached to 
the engine. The effect of placing a piece of wood 
in the end of the nee Bia so as to keep the valve 
off its seat was also tested, the insertion of a piece 
about the size of an ordinary pencil between the 
valve and its seat being found sufficient to prevent 
the brake from being applied effectively, although 
the blocks were brought up to the wheels. 

The next train experimented upon was that fitted 
with Barker's hydraulic brake, but this trial showed 
very irregular results owing to the stiffness of 
some of the hydraulic rams, &c. Thus, instead of 
the brakes going on, or releasing, in regular order 
from the engine, those rams which worked most 
freely moved first on the application or release of 
the pressure, those which were a little stiffer 
moving next, and so on. Thus the time required 
to apply the brake to a carriage in the middle of 
the train was 3 seconds, and to the carriage 
the rear van 5} seconds, the brake gear 
these carriages being in proper order; while in the 
case of the rear van it required 12 seconds to 
apply the brakes. In the same way the brake on 
the carri peat Ghitter ton was. seldiael 1 
8$ seconds, while in the case of the carriage near 
the centre of the train, the blocks slowly moved 
off for 27 seconds. 

In the case of the Lancashire and Yorkshire train 
fitted with Fay’s brake, the blocks were set so 
close to the wheels that their contact with the latter 
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noted at the rear of the train were 7 seconds and 7 
seconds for the lication of the brakes, and af 
seconds for their re , the blocks in some of the 
carriages, however, really continued to move off for 
14 seconds. 

In the case of the Great Northern train fitted 
with Smith’s vacuum brake it follows’ from the 
arrangement of the pipes that the rear blocks are 
applied the most promptly. A number of observa- 
tions were made on this train and the following are 
some of the results: 





| Time taken Time taken 








Position of Vehicle. | to apply | to release 
| B Brakes. 
| 4 4 
Rear van... 6 
Middle vehicle 9 
ns » ose eee ; 1 
3rd vehicle from front .., ess ons 1 aly 
2nd vehicle from front .., ind onal 14 23 
” ” ” ove eee veo] 1 22 
” ose wee ves 10 
m ” oan ons os 7 27 
_ 9 ” one ose on 8 294 
Front vehicle 4 








A remarkable contrast to the somewhat sl 
action of the vacuum brakes was presented by the 
Westinghouse automatic arrangement. In the case 
of this brake the times sequivelte apply and release 
the blocks were, in repeated experiments, noted as 


follows :— 





Position in Time required Time required 
Train. to apply es. | to release Brakes. 
sec. sec. 

Front instantaneous $ tol 
Centre ... 1 23 
Rear 1 3 

a cone 1} 6 

” +e oes 14 3 








An experiment was also made as to the time re- 
quired to make the brake connexions between the 
carriages on this train, and it was found that the 
hose pipes could be coupled up easily in three 
seconds. In fact, the hose couplings are so made 
that they can be connected as promptly as a couple 
of safety chains. 

The time required to apply the brakes on the 
London and North-Western train of course could 
not be tested with the train at rest. 


J. EXPERIMENTS TO ASCERTAIN THE RELATIVE 
RETARDING FORCES OFFERED BY SKIDDED AND 
UNSKIDDED WHEELS. 

These experiments, although not sufficiently ex- 
tensive to settle decisively the vexed question of 
the relative resistance offered by skidded wheels as 
compared with that merit | the same wheels 
when just on the point of skidding, were neverthe- 
less of interest. ey consisted of a couple of runs 
made with a train com of six brake vans, four 
of these being fitted with slide brakes and wooden 
brake blocks, the two others being those be- 
longing to the Westinghouse automatic brake train, 
and having single cast-iron brake blocks. Each van 
carried a ; and on the occasion of the first run 
the instructions were that these guards should, on 
the vans being a, from the _—_ by slaty 
slip coupling, a eir ive es promptly 
pw. os hed ca they conbe withous skidding the 
wheels. ae van pen an oo a A who ane 
out for the signal and who promptly conveyed it to 
the guard in his van, the guards Selog thus enabled 
to stand by their brakes. 

In the ae oo mode of procedure was the 
same, except that the; guards were instructed, on 
secctving So taal, to epply their brakes as hard as 
they could, so as to skid the wheels, The rzsults in 
the two cases were as follows : 














| First Trial Second Trial. 
Wheels on ist, 
Condition of brakes No wean {2 } phased } 
skidded. 


Speed of train on vans being! 
slipped enh ; ass miles per hour) 39 miles per hour 











The results thus obtained were, as will be seen 





not skided, this being one of the vans fitted with 
cast-iron blocks, 


K. EXPERIMENTS ON THE FRICTIONAL RESISTANCES OF 
ENGINES AND TENDERS, 

These experiments were carried out with three 

roe go the locomotives sent for trial, the London 

nd North-Western, and the North-Eastern me 
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Table No. IIL, which we annex, 
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P | Distance Ruan. 


ggseee: F | speed nae per Hour 
SEEE_ F | Time occupied inmiaking Stop. 
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“ 

lb, | bb, 

Coast... god oad 7408, 609) 651 

Lancashire and Yorkshire |< 10.869; 8.17) 6.53 
Great Northern ... ae eee 16,189; 820; 7.72 
London and North-Western ... 578 (15,064) 649/741 
Caledonian ww es 248 | 6.490) 10.45/12 44 
Midland (Clark's hydraulic) :;: 4174 |10,698| 10,01 | 9.65 
values of ra and r, calculated as before without. re- 
ference to the sutluence of the revolving wheels, 
eet over which the trains. run. meal 


TABLE No. IiL.—Grvise Resocts or Exrsaimesrs ox TH2 Fatortos oF Evetwes asp Tsypras, &c. 




















coefficients of resistance of r, and r,deduced from 
the distances run and times of the stops 
tively, these coefficients being calculated 
taking into account the effect of the ener; 
mulated in the revolving wheels. We shall here- 
after, when treating of the theoretical of 
the subject, deal with these coefficients 
deductions to be made from these experiments. 
L. Exrertments on Tae Fricrics or TRAINS, 
In these experiments each train 
penes ie an engine at the rear until 
speed been attained and the engine was 
stopped and the trair allowed to rum on until 
was bt to a stand by its own frictional 
tances, the Midland trai 
namely, that to which Clark brake wi 


e 
Ff; 


8 
= 


é 





resis- 
trains only one was tried— | ; 





Darts. woth Wester " Engine Grost Northern 
Engine. (Rails wot). Kagioe. 
First Trial. No Brakes. ; 
8 in miles per hour ... ws ah oti ove 84 miles 334 miles 42 miles 
making stop - ios one ove 2 seconds 302 seconds 
Distance run after shutting off steam wie i aes ft. 6478 ft. 6772 ft. 
Mean resistance in , per ton deduced from distance! 
run=r oe po ps - oe oh 18.24 Ib. 12.84 Ib. 19.32 Ib. 
Mean resistance in pounds per ton deduced from time of 
top rr bee ois i dee | 12,02 Ib. 11.82 Ib. 
Second Trial. Tender Brakes applied. ’ 
Speed in miles per hour ... oe on oe os| 55 miles 524 miles 4 miles 
Time making stop naps me ose pe seconds seconds 
Distance run after shutting off steam oie wes o 1742 ft. 2468 ft. 700 ft. 
Mean resistance in pounds per ton deduced from distance; 
run=ra i odd 2 ge i a ~ 128.7 lb 83.29 ib. 169.5 Ib. 
i pounds ton time 
GUNPe. whet cakes cs Cea ake 96.40 Ib. 
Third Trial, Tender Brakes applied and Engine reversed, or 
in miles per hour ... or eee oes ove - 65 miles 60 miles 47% miles 
making stop os on wwe joo «| 29 seconds 39 seconds 21 seconds 
Distance ran after shutting off steam sad We wf M3 fe © 1866 ft, 82% ft. 
Mean resistance in —. 3 per ton deduced from distance : 
gnere - ey ah ie at gil ia 170.5 Ib. 143.0 lb. 202 0 Ib. 
J . ad 
Gee ee ee a aR 1569 Ib. 198.8 Ib. 
results of these trials, and also the values of the GeweraL Remarks, 
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THE RUSSIAN 40-TON BREECHLOADING GUN; BROADWELL’S SYSTEM. 
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tical efficiency of the competing brakes as indicated | comes available automatically in the event of a 


during the trials. 


| break away, while neither can be applied from the 


Practically the competing brakes may be divided | rear of the train without having resource to the ob- 


into three classes, according to the manner in which 
the power for applying the brakes was conveyed 
through the train. Thus in the first class were 
Fay’s and Clark and Webb's brakes, in which the 
power was conveyed by direct mechanical connexion ; 
secondly, there were the two hydraulic bra‘xes— 
Clark's and Barker’s—in which water under pres- 
sure was the transmitting agent ; and, thirdly, there 
were the Smith's vacuum brake, Westinghouse 
vacuum brake, Steel and McInnes’ brake, and West- 
inghouse automatic brake, in which air was turnec; to 
account to transmit the power. 

Of the mechanical brakes, Fay’s, although capable 
of making good stops when properly adjusted, may 
be dismissed as not generally available on account 
of its cost, and the fact that it is quite unfitted for 
use on trains which have to be frequently broken 
up and remade, Clark and Webb's again is an im- 
provement on Mr. Clark’s chain brake, as so long 
used on the North London Railway, and it certainly 
does not appear to us to be a brake suited for 
general application for main line traffic. When 
used on trains which are kept constantly made up, 
as is the case on the North London line, and in the 
London and North-Western trains working between 
Broad-street and the Mansion House, it eplanbeedy 
works well and makes IE agen stops, but it is 
equally undoubtedly a brake which imposes severe 
strains upon the vehicles to which it is fitted—par- 
ticularly upon the drawbars—and with less substan- 
tial rolling stock than that used on the London and 
North-Western and North London lines, these strains 
would be seriously felt. The brake is also open to 
the objection that in the case of a “ break away” it 
depends upon a cord for its application—a most un- 





reliable thing to depend upon, as experience in other 
ways has often shown; while another objection is | 


jectionable cord communication. These are faults 
which appear to be more or less inherent in the hy- 
draulic system. 

Finally, we come to the air brakes. As to the 
vacuum brake we have already expressed our ag 
in this journal. It is no doubt a simple form of brake, 
and under certain circumstances an effective one ; it 
is, however, very far from fulfilling the numerous 
conditions which a continuous brake ought to satisfy, 
Of the two vacuum brake arrangements sent to the 
recent competition, we ourselves prefer the West- 
inghouse, notwithstanding that its performances 
(owing to the defects in the steam supply to the 
ejector) were not what they should have been. The 
india-rubber collapsing used in Mr. Smith's 
brake, we consider prmeteeon - the — 

linders, not only as re urability, but espe- 
Cally as regards liability tu accidental or intentional 
damage. Considering how entirely a comparatively 
small aperture can destroy the action of the vacuum 
brake the importance of employing durable parts 
not easily injured is very great. e exhausters 
fitted by Mr. Smith to his brake vans, and driven from 
one of the van axles, no doubt do some good during 
the early of each vy by emptying the pipes 
quickly ; but considering the small number of revo- 
lutions which can be made by each exhauster — 
a moderately prompt stop and the leakage whic 
takes place im all pm thes when driven at as low 
speed, the value of these contrivances inly can- 
not be regarded as likely to be high in general prac- 
tice. Neither of the vacuum brakes, we may add, is of 
any practical use in the event of a break away ; while 
neither can be applied from the rear without the 
use of the unreliable cord arrangement. 

The Steel and McInnes brake, which comes next 
in our list, is one which we cannot help regard- 


that the brake can only be effectively worked in | ing as more perfect in theory than practice. The 
short sections, say, of five carriages each. Thus | idea of —— a store of compressed air in each 


in the case of the experimental train sent to the | carriage an 


recent trials, the front van was taken from its | 
usual position next the tender, and removed four 
places towards the rear, so that it might work two 
short sections of the brake, one in front and one 
behind it. Improved as it has been by Mr. Webb, 
this chain brake is probably now as perfect as the 
system will admit of ; but the system itself is, we 
think, one which is not likely to come into general 
use. 

Next as to the hydraulic brakes. The two sent 
for competition although differing in detail were 
practically identical in principle, and they may, 
therefore, be considered together. As shown by 
the experiments and by the results of the working 
of Mr. Barker's brake on the Great Eastern Railway, 
this system gives a fair promptness of action, but 
it has certain drawbacks peculiarly its own. One 
of these is the liability of the whole affair to be 
frozen up in winter. We are quite aware that in 
the system as carried out by Mr. Barker on the 
Great Eastern Railway, where a supply of salt water 
is obtained from a special tank in the guard’s van, 
this difficulty is got over; but when the water supply 
is drawn from the tender as is the case on the two 


Midland trains fitted by Mr. Clark and Mr. Barker 
respectively, strong brine cannot be used, and hence 
we should as danger from frost. Neither of 
the hydrauli 


¢ brakes sent to the competition be- 


| to us faulty. The arran 











applying the brakes by relieving the 
pressure in the connecting pipes is undoubtedly 
good, but the means by which this leading idea is 
carried out in the Steel and McInnes brake appear 
ts are especially 
such as to lead to great—and we fear unadvoidable 
leakage—while they also fail in giving that prompt- 
ness of action which is so essential to the efli- 
ciency of a continuous brake. The Steel and 
McInnes brake of course acts automatically in the 
event of the breaking away of a train, while it can also 
be applied from the rear or from an intermediate 
carriage, and so far it forms a step in advance of 
most of its et but the practical defects 
we have pointed out constitute objections which we 
fear it will be difficult to overcome. 


Lastly we come to the Westinghouse automatic | °° 


arrangement, and this we think we may safely say 
is the only one shown by the recent trials to possess 
all the requirements of a thoroughly efficient con- 
tinuous brake. This brake proved far more prompt 
and powerful in its action than any of its competi- 
tors, while it acted perfectly on the train being 
parted by a slip coupling ; and it is moreover capable 
of being applied from rear or from any portion 
of the train at pleasure. It also constitutes in ad- 
po ting an et ee an equally efficient 
si ing apparatus. With no brake on the ground 
could the breaking up or remaking up of a train be 











more readily performed, while a spare length of 
pipe is all that is necessary to enable the brake com- 
munication to be led a carriage not fitted with 
the apparatus. Excellent as was its performance 
too, we do not believe that the Westinghouse auto- 
matic brake was seen at its best during the late 
trials. We ourselves believe it to be a mistake to 
apply a powerful brake to act upon blocks fitted to 
one side of each wheel only, and we believe that had 
the Midland train been fitted with double blocks 
the stops made would have been still more prompt. 
However this may be, the performances as they 
stand were far beyond those of any other brake, as 
a reference to our Table will show. As regards 
durability and general reliability in every-day prac- 
tice also, it must be remembered that no brake sent 
to the recent trials has been so extensively or 
thoroughly tested as the Westinghouse, and this is 
a fact which it is well to bear in mind. 

We have now concluded for the ¢ our 
remarks on the recent brake competition—a com- 
petition which will be long remembered by all who 
took part in it, and which can scarcely fail to make 
ite mark upon the railway practice of the immediate 
fature. ith some of the chief theoretical deduc- 
tions to be drawn from the experiments, we shall, 
as we have already stated, deal next week.* 


THE RUSSIAN 40-TON GUN. 

WE publish, above, a section showing the con- 
struction of oe celebrated my pe 40-ton 12-in. 
gun, almost largest piece of ordnance in the 
world. This gun was built at Oboukowsky, and was 
made entirely of Tegel steel, at the extraordinary 
cost of 13,280/. Its total length is 240.64 in., and the 
diameter over the largest ring is 57.5 in. As will 
be seen the body is fo: of one steel tube 
reinforced a number of steel rings, the dimen- 
sions of which are all fully marked in the 
section. The system of breechloading is that of 
Broadwell’s, universally adopted in Russia, and 
the rifling has 36 grooves with a slow and uniform 
twist. The projectiles are lead-coated, three classes 
being made for it, namely, common cast-iron shell 
for practice, chilled cast-iron shell with steel points, 
and cast-steel shells. The battering charge is 
113.8 lb. of slow-burning prismatic powder. This 
gun is intended for service on the Peter the 

reat, but we have not heard that it has yet been 
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the iron- 
work “comes together” in a mechanical manner, and con- 
sequently presents a neat appearance in execution. The 
piers are built of the same stone as that upon which they 


rectangular pier, and it also offers some advantages as 
regards appearance. 

The bridge was designed to sustain a rolling load of 
$ cwt. per square foot, or 22} tons upon the entire bridge, 
with resulting strains of rather over three tons per square 
inch compression upon the arched top of the main truss, and 
five tons per square inch upon the ties and cross girders. 
The following are the detailed calculations : 


DEAD LOAD. 
owt. 
Main trusses . = ‘in 
Cross girders . . = cwt. 
Timberfloor. . . 172 
LIVE LoaD. 
100x 9X} cwt. per sq. foot=450 _,, 


Total load =900 ,, 

or 450 cwt. on each truss. 

The effective spa being 105 ft. and the depth 9 ft., the 
horizontal stress at the centre of the truss will be 

450 ewt. x 105 ft. _ 457 on. 
; Sx ft. 

aod that upon the inclined portions of the top and bottom 
members at the extreme ends of the truss will of course be 
gceater in the ratio of the increased length of those mem- 
bers between the equidistant verticals, or about one- 
seventieth more than at the centre, or say, 666 cwt. in all. 

Both upper aud lower members are curved, and, conse- 
quently, in addition to the direct stress of 666 cwts., there 
will be a bending streas upon each. The extent of the cur. 
vature between the two adjacent verticals, may be taken 
at .6 in., hence, the ironwork being continuous, the bending 
moment (m) in inch-cwts. will be: 

m= 666 owts. x .6 inxs = 266. 


Again the sectional area of the two channel irons form- 
ing the top member being 11.2 square inches, and the mo- 
ment of resistance $2, the maximum compression strain 
upon that member will be 

666 266 ‘ 
Se Bee or Pe enuare inch. 

In a similar manner, the sectional area of the tie being 
8.25 im. and the moment of resistance 11.3, the maximum 
tensile strain will be 

_ 666 . 266 _ : 
ise * Tat Ch Per equare inch. 

The preceding stresses are purely local, extending for a 
few inches only on each side of the verticals. The maxi- 





‘will be 64 cwts. in compression, and 92 cwts. in tension, 
whilst at all other points the strains will be lower still. 
The stress upon the diagonal bracing of a parabolic truss 
under a rolling load of upiform intensity ner foot run is 
teadily obtained without calculation, since if the length of 
the span be taken to represent the horizontal strain due to 
the rolling load, the length of each bar to the same scale 
will then represent with sufficient accuracy the stress to 
hich it is subject. In the present case the longest dia- 
is about one-seventh the span, and the horizontal stress 
the rolling load is 328 cwt., bence the maximum 


4 
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stress upon this diagonal will be practically equal to 
20 =47 owt if the rolling load be of uniform intensity. 


At five tons per square inch this would require a bar 
2 in. x in,, and im the present instance two such bars have 
been used in order to provide for the case of concentrated 
rolling load. 

The maximum load upon any pair of wheels traversing 
this bridge has been taken at three tons, and the bending 
moment of the same, with the dead load will be 
about 1150 inch-cwts. moment of resistance of the 
joist being 11.5 in., the resulting strain will be five tons per 
square inch. 

We have now only to mention that the ironwork was 

and erected by Messrs. P. and W. McLellan, of 
Glasgow, which will in itself be a sufficient guarantee of 
the excellence of its workmanship. 


THE PIERI RIFLE. 
So numerous are the so-called improvements in breech- 
small arms which are almost daily produced, that 








it is a matter of no little difficulty to determine, at first | the bottom 


sight, whether any new desigo really represents an impor- 
tant advance in the art of construction. 
In the case, however, of the Pieri rifle, the invention of 


The | a major of that name in the French army, the features of 


strength, simplicity, and economy are so prominent as to 
merit much Saneunietion, although its principle— 
the sliding bolt—may be objected to by many. 

The inventor, to remove the —— en Biter - 
i connected with the use of a r n its 
Sees peat underneath the stock of a rifle, conceived 
the idea of situating the mechanism to release the plnoger 
or striker of a gun, on the top of the stock and in a 
with the axis of the bore. 

In the Pieri rifle, which we illustrate on page 526, with 


planes | its various parts, the trigger 4 is attached to the bolt or 


cylinder c, and is simply the continuation to the rear of the 
mainspring which retains the striker at fall cock. To dis- 
charge the gun the firer presses with his thumb on the 
trigger, which is protected against an accidental blow or 
injury by the two wings formirg the rear ends of the 


of the spring from the notch in Fig. 8, in the rear of the 
striker which fires the cartridge. 

It results from this arrangement that instead of the 
muzzle of the gun being pulled downwards, and to the 
right by the action of the forefinger on the trigger as is 
now the case, the pressure of the thumb on the u 
surface of the stock, and in a line with the pale, eouabedean 
@ perfect equilibrium at the instant of firing. 

It is well known that it takes considerable time and 
much practice to thoroughly instruct soldiers in the art 
of firing. 


The most difficult points to make them master are to 
raise the elbow and shoulder well up, in order that the rifle 
y be brought to the level of the eye without bending 
and to press on the trigger with the second joint 
f of the right hand. By using the first 
which évery one is naturally inclined to do, the 
as it moves describes the arc of a circle, this move- 
is communicated to the arm and shoulder, and the 
re is invariably deranged. If the fire is not delivered, the 
rifle is no longer firmly pressed to the shoulder, the oscil- 
latory movement of the sights round the point aimed a 
increases, and if the fire is now delivered the object is certain 
to be missed. 

By placing the trigger on the upper surface of the stock 
all these disadvantages are removed, and the instruction of 


f 


F 


tir 


=. 
= 


will only be necessary to impress on the men that unless the 
elbow and shoulder are well raised the thumb cannot be 
placed on the io the direction of its length so as to 
easily release the striker, and the men being uble to 
practically ascertain this fact for themselves will soon and 
without difficulty arrive at the correct position. 

Every one who is familiar with the instruction of sol- 
diers in musketry is aware that in order to work the 
with the 
elbow. Hence the great difficulty in getting men to bring 
their rifles 





: 


breech-shoe, thereby disengaging the projection on the body | firing. 


trigger 
the soldier is constrained to droop the] the Martini. 
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8. , Figs. 1, 2, 5 
4. d, Fig. 6. 
5. Extractor g, Fig. 6. 
6. Trigger spring, Fig. 7 
7. Serew A, Fig. 

The action of the mechanism is as follows: The lever a 
is thrown up into a vertical position, and opposite the pas- 
sage in the top of the breech block, but the headpiece d re- 

stationary, being held by the projection at the rear 
of the extractor g, which fits in the groove g, Fig. 1, at the 
of the bore. After the gun has been fired the 
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simplicity. No rifle hitherto made possesses less than 
double that number (the Martini-Henry has 20); and when 
the very small space inte which all these parts have to be 
crowded is considered, an exact estimate can be formed of 
their difficulty of manufacture and fragility. 

Apart from the advantages possessed by the breech me- 
chanism the Pieri rifle has shown good shooting qualities 
due to the uature of rifling, the charge, and projectile adopted. 
Asa rale the rifling of ail small arms commences from the 
extremity of the position of the bullet at the moment of 
The result of this is that directly the bullet is set 
in motion by the explosion of the charge it encounters a re- 
sistance from the rifling, and this resistance becomes greater 
as the bullet moves along the bore, notwithstanding the 
increase of velocity. To avoid this Major Pieri commences 
his rifling at a point about 4 in. in advance of the seat of 
the bullet, but since it is essential that in first moving the 
bullet should take the required direction, it is necessary to 
provide it with guides for that purpose, which has been 
imams trechecicurehae winaierete« iat alae 


The rifle has seven grooves. The lands between the 
grooves are each cut into three ribs, the centre rib project- 
ing .8 of a millimetre, the side ribs .2 of a millimetre. 
The side ribs have their origin from the centre of the seat of 
the bullet, the centre rib from a point 4 in. in advance. 
The bullet thus meets with but-little resistance on starting, 
and at once acquires motion sufficient to easily clear the 
centre rib by which it centred in the bore, and steadied in its 
passage along it. 

The weight of the rifle is 8 lb. 11 oz., calibre 42 in., 
weight of bullet 390 grains, charge 93 grains. 

A great prejudice exists in this country against “ bolt” 
guns, although this principle has been adopted by all the 
leading Continental powers. The condemnation which 
the system received at the hands of the Committee on 
Breechloading Small Arms, was based, as is well known, 
on insufficient grounds, and may be contrasted with the 
directly opposite conclusion which has been arrived at by 
the commissions of all other powers. Asa proof of this 
it is only necessary to note what has occurred during the 
last four years in the rearmament which has been effected 
by various Continental states. 
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GLASGOW AND ITS SEWAGE. 

Some time ago Sir John Hawkshaw was appointed 

a Special Commissioner, by the Government, to in- 
quire into the state of the River Clyde in relation 
to its pollution by sew 
&ec., and at that time we drew attention to thestate 
of this river both then and during a period of about 
the preceding twenty years. We have received re- 
ports of the evidence given before the Commis- 
sioner, who commenced his inquiry in the middle of 
last month, and, in perusing it and some private 
co ondence on the subject, we can only come to 
the conclusion that a amount of valuable time, 
together with public private money, bas been 
pr aca in ne Dan toate have been pyre The 
only result that we can see at present of the inquiry 
practical 


ig, that any patentee, theorist, or supposed 


. | the Rivers 


e, manufacturing refuse, | p! 


down the river, while another plan suggested 
carrying the sewage into Ayrshire for the 
especial benefit of the graziers of that agricultural 
country. A variety of schemes, ngewe person 
&e., were offered, but, as we have y stated, 
not one step was really made to settle the question. 

We therefore resign its solution to the j ent 
of Sir John Hawkshaw, whose report we await with 
some anxiety, as it certainly should appear before 
ollution Bill passes either House of 
Parliament. The matter will become very serious 
to manufacturers on the banks of the Clyde, as will 
appear more evident from some statistics we shall 


of | give presently. To those who are at all acquainted 


with the northern banks of the Clyde, it will be 
evident that not a yard of ground can be obtained 
to purify manufacturing waste before passing it 
into the river, and the manufacturers of the southern 
side, are little, if any, better off. They may well 
look with a degree of fear at the provisions of the 
Bill for preventing pollution, in fact those now pro- 
posed must seriously compromise the future 
prosperity of Glasgow in regard to its textile, calico- 
printing, dyeing, and chemical works. We may 
state that, in many respects, the inquiry was of too 
limited a character, more ially in to the 
pollution of the Clyde caused by the Kelvin and 
other affluents. 

We have been furnished with the official informa- 
tion that may enable our readers to form some 
estimate of the difficulties that will have to be com- 
bated with before any satisfactory plan can be 
adopted to improve the sanitary condition of the 
river, We take first the ‘ Vital Statistics” of 
Glasgow as recently furnished by the r of the 
City Chamberlain for the year 1874. ‘To the ex- 
cessive mortality—from 50 per 1000 upwards at the 
end of the year—we have already directed attention. 
Much of this excess was due to the great inclemency 
of the weather, but much was preventible. The 
rainfall for the year was a trifle under the yearly 
average. The population within the Parliamentary 
boun was estimated at 508,000 last midsummer, 
while the total mortality was 15,841, the highest on 
record except that of 1871. The proportion of 
death was estimated at 31 per 1000, and of the 
births at a little over 39 per 1000. It appears that 
as regards death from fever, the average of the last 
ten years shows a decrease. The chamberlain, in 
closing his statistics, two chief causes for 
the great death-rate in w, namely, illuminat- 
ing-gas a of upwards of 3,000,000 cubic feet 
mcr ae and great exhalation ge my aden 

‘aking Glasgow as a municipal city, the e 
population at the present time would We ions 
650,000 , and the dwelling houses number 
107,520, showing an annual increase to be taking 

ace 


Such is what we may term the “living matériel” 
which is affected by sanitary questions in Glasgow. 
We next turn to details of the causes of pollution 
by sewage and manufactures. It — that dis- 
tricts causing pollution of the Clyde abeve G 

amount to 43; those causing it a¢ Glasgow (that is, 
the city itself) number 2; while below Glasgow, as 
far as Bowling, about 
Oe enenat 90, For the information of our 





who may not be —— with the city, 
we may that the Clyde is divided at its 
eastern end by a weir. Over this weir falls the 


scheme for the sewage. In 
water passe rne By oD Loch e, the 


present a per head is about 50 gallons daily. 
Thisis a q dod sho importance in g 
any method of g the sewage chemically for 


precipitation, for the amount of dilution will be very 
great, and it must be remembered that this does 
not include a large amount of water drawn from 


other sources by manufacturers. 

Tt ap from the report to which we have been 
indebted for some of the preceding facts, that 90 
works pour their refuse, daily, into the Clyde within 
the city boundary, to the exent of upwards of seven 
million gallons, Such works incl almost every 


industrial occupation carried on in the United King- 
dom, The greatest polluters from these sources, 
independent of sewage, rank first as dyers, next to 
which, following in various decreasing order, are 

aper-makers, bleach-works, chemical factories, 

rewers, distillers, slaughter-houses, &c. The whole 
forms what we wr Bas Me Meuse Phy rove eve of 
causes producing river ution t no 
other city in the world ass equal. The following 
isa tabulated statement of the pollution products 
of these manufactures, and beneath is an abstract 
total of the organic, chemical, and comparatively 








harmless sources 2 Lae -verabnty Bry each case 
the number of gallons di ged y into the 
Clyde : 
Organic. Chemical. 
2 Calico printers 41,189 | 27 Dyers... «8,720,786 
5 Brewers ... + 181,166 | 2 Gas works . 28,742 
2 Distillers -» 62,496 | 7 Chemical oe 268,778 
1 Malster ... 628 | 8 Bleach works ... 244,812 
8 Paper . 471,882 | 3 Colour works .. 5,779 
3 — ° ou ; Aaphal ove 3,844 
2 Tanners ... eo» 61,827 te e 8,348 
2 Tallow ow =, C98 | 
4Soap as ee 7,221 | 46 6,260,089 
1 Glue Ke do 10 
4 a house 
market ... 41,784 Innocuous. 
1 Starch ... +» 6483 | 1Cask ... me 100 
2 Confectioners ... 4,680) 8 Pottery. 1,600 
1 Gut its ow 2,160) 1 Marble... 1,574 
1 Gutta percha .,. %,220 | 8 Aerated waters 1,616 
1 Jute nit 50 | 1 Galvanising 1,000 
85 881,414 | 9 6,890 
et. 
Organic av 881,414 gallons daily 
46 Chemical... eo 6,269,089 » 
9 Imnocuous ... ove 6,890 ‘ 
90 7,156,893 ” 


But beside such sources of pollution must be in- 
cluded the enormous amount of we that is 
moored on either side of the Clyde below Jamaica- 
street Rey where docks begin. For seven 
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given before Sir Jobn Hawkshaw, and on the 
additional matters which are afforded in this article. 
But from an acquaintance with all the chiefly 
polluted rivers in England and Scotland, we cer- 
tainly think that the Clyde must carry the palm 
for its abominations. It certainly exceeds the Aire 
at Leeds, the Irwell and Medlock at Manchester, 
while at present the Thames is purity compared 
with the Eiyde. 

Whatever plan Sir John Hawkshaw may recom- 
mend must be of course under control of Act of 
Parliament, two only of which can meet the case, 
as being in course of passing—namely, the Public 
Health and the Rivers Pollution Bills. The cir- 
cumstances of Glasgow are commercially, legally, 
and in many other respects peculiar. The sanitary 
inspector has very properly urged that whatever 
plan may be ultimately adopted to remedy existing 
evils, its success can never be assured without the 
co-operation of all the authorities that rule the 
Upper and Lower Clyde. Far be it from us to say 
one word in disparagement of any such authorities. 
But still there is the simple fact, that nearly every 

rson forming such an authority in the Glasgow 

istrict of the Clyde, and both above and below, is 
ranked at present as a polluter of the stream. There 
is no city in the empire in which public spirit has not 
shown itself superior to local prejudices. Its insti- 
tutions are a monument to that public spirit, and 
the efforts that have been made to improve its sani- 
tary condition were, as we have already pointed 
out, the basis of the Artisans’ Dwellings Bill brought 
in by the Government during the present session. 
Such facts make it all the more necessary that the 
sanitary measures of the present session should be 
strictly guarded in their legal provision for execu- 
tion, and of course a county court judge in Scot- 
land could hardly be expected to poy under- 
take the functions of sanitary judge. For such 
reasons we fully agree with the views of the Scot- 
tish Rivers Purification and Sanitary Association, of 
which we gave a at page 441, ante. In- 
dependent inspectors should be appointed, respon- 
sible to Government alone. After judgment, for or 
inst, given by an inferior court, appeal should be 
allowed to the higher Scottish Court of Justiciary, 
where all local influence would cease to have any 
preponderance, 

In conclusion we have only to add, that it is 
much to be regretted the report of Sir John Hawk- 
shaw’s Commission had not been published before 
either the Public Health or Rivers Pollution Bill 
had been discussed in Parliament. It is by no 
means epee that when the report appears, it 
may afford a very valid reason for deferring legisla- 
tion on many sanitary subjects until next session, 
especially as the present one is rapidly coming 
to a close, and little time would thus occur for dis- 
cussion and amendment. 





SHIPPING LEGISLATION. 

Since we wrote on this subject last week the Go- 
vernment Merchant Shipping Bill has occupied much 
of the time of the House of Commonsin committee, 
and has made some pro , but the most important 
parts of the Bill have not yet been reached. Judg- 
ing by the number of clauses, or by the number of 
pages, it might be said there is about one-third of 
the Bill passed through committee, and for the 
most part the Government have succeeded in carry- 
ing the clauses substantially as proposed by them. 
The only striking exception to this was in the case 
of Clause 9, which was framed for the purpose of 
rendering ‘‘advance notes” illegal. To this there 
was strong opposition offered, and after a series of 
manceuvres the Government were induced to with- 
draw the clause. This, we cannot help thinking, is 
much to be regretted. Had the Government re- 
mained firm divided the House on the subject 
there can be little doubt they would have succeeded 
in carrying their pro . And the practical 
advantages which would accrue from the abolition 
of advance notes are certainly sufficient to justify 
the proposed interference with the freedom of 
contract, 

It will be remembered that the Royal Commission 
on Unseaworthy Ships displayed a marked tendency 
to avoid definite recommendation wherever 
But on this question of the advance note, to which 
rw Se devoted more attention than to any 
other of their inquiry, the evidence was so 
overwhelming that the Soe ac, acer cpm cautious 
as they were, recommended strongly and unani- 
mously the abolition of advance notes, They did 





so because they were convinced that the crimping 
feeds upon and relies for its existence upon 
advance-note And we, holding the 
same view, did not it to discuss the 
subject at any length in these columns, because we 
h the Government had realised its importance, 
and backed by the Royal Commission, and the 
te ed evidence taken before them, would 
their proposal without difficulty. But in the House 
of Commons this aspect of the question was practi- 
cally ignored. The clause was treated as a gratui- 
tous attempt on the part of the Government to 
interfere in an unconstitutional manner between 
the shipowner and the saiior, to the incon- 
venience of both, and in 4 trifling matter of a 
month’s pay, or say, four or five pounds. It is 
true that = in this way, and re ed simply as 
an individual transaction, it would ap tter 
that the Government should not Be cam It is 
said, take the case of a sailor who has been ashore 
until he has got into debt, but wishes before leav- 
ing this country to pay his debt honestly. Are the 
Government to step in and prohibit this man from 
raising money to pay those debts in the only honest 
way open to him, viz., by obtaining an advance of 
wages from his future employer, when that em- 
ployer is willing to advance it? Or, in the case of a 
married sailor, who wishes to obtain an advance of 
a few pounds for his wife and family before leavin 
them, or who requires an outfit, it is rightly ur, 
that it would be a hardship for the law to step in 
and prevent the shipowner from advancing this 
small instalment of wages, by making it illegal for 
the owner to repay himself out of the wages due 
at the end of the voyage. 

On the other hand it is urged that one of the 
blackest and most pernicious sources of evil con- 
nected with the mercantile marine is the extent to 
which crimping prevails in most of our large sea- 
ports, both at home and in the colonies ; that most 
of the drunkenness, debauchery, and desertion 
which en poe arises from the sailors 
being in the hands of the crimps; that in order to 
raise the social condition of the sailor crimping must 
be put down, and that the most efficacious way 
of accomplishing this is to abolish the advance 
note, en a sailor comes ashore with money 
in his pocket, he is independent of the crimps. 
He can spend his money at his own will or 
pleasure, and were it not for the existence of 
crimps he would know that when his money was 
out he must go to sea again. By the Government 
proposal, he could, if his clothes or outfit had run 
out, replace them out of the ship’s stores at reason- 
able prices. But it is objected this is a revival of 
the truck _—. The sailor would, however, to a 
certainty fare better at the hands of a captain, 
supervised by his owner, and liable to exposure 
from the crew, than at the hands of crimps and 
loafing Jews about the docks whose sole aim is to 
cajole and swindle them. Under the advance-note 
system, a sailor comes ashore, and the crimps endea- 
vour to get hold of him, whether he has money or not. 
If he has money they encourage him to get rid of 
it ; he then becomes their debtor for lodgings, drink, 
&e., and as soon as they can get him sufficiently 
drunk and pliant to suit their purpose, they ship 
him off in some vessel or other about to sail and 
pocket his advance note, which they turn to money 
a few days after. Without the advance note this 
abominable and wide-spread system of debauching 
and defrauding sailors could not exist. It is true a 
sailor coming ashore with money in ee would 
always be liable to temptation, and would find plenty 
ready to sponge upon him and encourage him to 
spend as long as the money lasted. But such people 
would not have the pernicious hold over him that 
the crimps have. 

To these he is welcome, with money or without 
money in his pocket. Instead of merely suckin 
him while the money lasts, they do that 
swindle him wholesale afterwards, the better to 
achieve their ends they have to entice him into 
drunkenness and semi-unconsciousness. Moreover, 
this crimping system has attained to such dimen- 
sions 0 ion in some ports, that it is im- 
possible to man a ship without the medium of the 
crimps. Again, it is the same system aided by 
the advance note that makes it so di t to retain 
crews in ports like Melbourne, Sydney, Quebec, 
Shanghai, or Calcutta.. If the voyage out is but of 
two months’ duration, and an advance note of a 
month’s ye ar been given there is only a month's 
pay left the hands of the captain. If a 
~pay note has also been left at home, there 





would be but a fortnight’s pay in hand. Even on 


a three months’ voyage to A there would 
be but a month's pay in hand if -pay had been 
left at home in addition to a month's advance note. 


aes —— oo ay hoger has been reduced by a 
w on the captain for pocket money, there is little 
to induce the sailor tc stick to his ship. On the 
other hand, wages abroad are considerably higher 
than at home, and the crimps, relying on getting 
the advance notes, induce the men to desert, stow 
them away until they can join a ship bound to another 
port, and usually put them on board too drunk for 
anything save parting with the advance note. We 
cannot think that steady-going English seamen, who 
return regularly to their wives families, would 
seriously object to the abolition of the advance note, 
because they know its close connexion with crimping, 
and they know the evils to which it exposes so many 
of their less stable shipmates, And in their own cases, 
if the wife gets a month’s advance note, she does 
not get her half-pay for that month, so that she is 
only in reality a fortnight’s pay in advance, and the 
slight advantage in such a case is infinitesimal] 
small compared with the widespread evils which 
spring from the prevailing practice of issuing ad- 
vance notes. The debate in the House of Commons 
on the matter was disappointing, The Government 
appear to have inse the clause in the Bill in 
deference to the strongly expressed recommenda- 
tion of the Royal Commission, without apparently 
understanding the real ings of the question ; 
and when the debate set in so strongly against in- 
terfering with the freedom of contract, and against 
setting up what is likened tothe “truck system,” 
Sir Charles Adderley could only ap to the 
authority of the Royal Commission, and was unable 
to lift the debate out of the narrow groove in which 
it ran, and failed to show the House the real bear- 
ing and significance of the proposal to abolish ad- 
vance notes, The two members of the Commission 
in the House were not more successful, and the 
clause after being weakened and attenuated, to use 
Mr. Disraeli’s ex ion, was withdrawn by the 
Government, much to the regret of many who take 
a deep interest and have an extensive knowledge of 
ba te Bil wal, mercantile marine. 

e Bi ill, it is expected, be again before 
the House on Monday next, when Clause 21 will 
come on for consideration. ‘This clause provides for 
an investigation, and if ne a survey to be 
held, ‘‘ whenever in any proceeding against a sea- 
man or awe belonging to any ship for deser- 
tion or a kindred offence, it is alleged by him that 
the ship is, by reason of unseaworthiness, overload- 
ing, improper loading, defective aes or for 
any other reason, not in a fit condition to proceed 
to sea, or that the accommodation in the ship is in- 
sufficient.” 

On this and the remaining clauses up to Clause 31 
inclusive, which relate to matters of discipline, and 
penalties for endangering ship, life, or limb, a few 
amendments will be moved, of no great importance, 
and probably not occupying much time, and then 
will come the first great fight on the Bill. Clause 
82 contains the Government proposal relating to 
the load-line to which we adverted last week. 
Here Mr. Plimsoll will join issue. As we explained 
last week the Government proposal is that the 
position of the top of each deck shall be perma- 
nently marked on the outside of every ship amid- 
ships, that the owner must mark where his load line 
is to be for the voyage, and leave a record of its 
distance from the decks with the Custom-house 
officer. Mr, Plimsoll’s pre is, that a maximum 
load line should be marked amidships on every ship, 
not by the owners, but by a — commission 
of independent and eminently capable men, who 
would with each ship on her merits, and whose 
decisions would in all probability command the con- 
fidence of the shipping community. There can be 
little doubt that Mr. Pli "s proposal would more 
effectually put an end to the evils of overloadi 
than that of the Government, and it would ten 
which the Government proposal would not, to bring 
about a ter uniformity between the depth of 
loading of similar ships in different parts of the 
country. It is impossible to foresee whether the 
Government will in the end accept Mr. Plimsoll’s 
amendment, or whether by a, Sag a loaf, by 
making shipowners fix their own line, they will not 
afford encouragement for fresh agitation out 
the coming winter in favour of the load line 
fixed by competent and impartial gece men. 

ion of ing scales of percentages of 


The notion 
buoyancy on ships has died a natural death. 
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number of permutations that may be made with 
36 pieces, but such is not the case, for any two 
or more s in a musical box may be made to 
change places or permutate with each other, but 
they would not, thereby, alter the tune. 

Tappet motions are being superseded by small 
and compact shedding motions to which the 
Jacquard principle is applied. Some of these are 
very ingenious and perfect in their action. 

The Jacquard machine was first applied to the 
power loom about the year 1830, and it has 
undergone numerous modifications to adapt it to 
particular purposes, such as double-lift Jacquards 
for double cloth weaving, and double action for 
rapidity of working. 

The weft stop motion for stopping the loom 
when the weft thread breaks, and many of the 
minor parts of the loom, have undergone endless 
modifications, but are now so comparatively perfect 
as to leave little to desire. 

At the present time the attention of inventors 
of improvements in looms appears to be to supplant 
the old tappet motions by substituting small shed- 
ding apparatus to which the Jacquard principle is 
applied. Various kinds of change boxes have been 
introduced, governed also by Jacquard apparatus. 
Many attempts have been made to apply, with advan. 
tage, swivels to power looms, and velvet weaving by 
power is also receiving great attention. To change 
the shuttle without stopping the loom in the event 
of the weft becoming exhausted or broken is also 
talked of. 

Notwithstanding all the improvements that have 
been made it appears to be the opinion of many 
competent men that the power loom is not by any 
means what it should be, and it is still to undergo 
considerable changes before full advantage can be 
reaped from it. 

To trace the history of the vast improvements 
that have been made during the past fifty years 
would be far beyond our limits. Inventions after 
inventions have been made and introduced which 
for a time have been of considerable importance, 
but have been quickly superseded by others of 
greater value. ‘The variety and number of patents 
relating to weaving testify to this, for they are 
more numerous than those relating to any other art. 
Instead, therefore, of following the subject during 
this period from step to step, and describing different 
inventions now obsolete, the most recent and ap- 
proved machines will be shown and the advantages 
they may possess over such that have preceded 
them. 


THE GUNTHORPE BRIDGE. 

On Friday the 18th inst. the Gunthorpe Bridge over the 
River Trent was opened for tratlic. 

The bridge is situated almost exactly half way between 
the Trent Bridge at Nottingham and the bridge over the 
Trent at Newark, and is about eight miles from Nottingham. 
The company was formed in 1869, and application was made 
to Parliament ia the session of 1869-70 for the necessary 








powers to establish a bridge, to extinguish the old ferry, 
and to take the necessary tolls. The Act was obtained in 
1870, and the estimate for the work was 7500/., but at that | 
time the enormous rise in the price of iron took place, which | 
put the building of the bridge entirely beyond the power of | 
the directors. 
The land requisite on the south side was, however, pur- | 
chased, and the undertaking stood still for about two years. 
On the demolition of the old Trent Bridge at Nottingham, in 
the latter part of 1872, by Mr. Smart, the contractor, a con- | 
tract was made between the company and Mr. Smart, for the | 
building of the abutments of the Gunthorpe Bridge with the | 
eandstoue from the Trent Bridge, and the abutments were | 
built accordingly. 
The foundation stone of the bridge was laid on May 16th, | 
1873, with some ceremony, by the Right Honourable Earl 
Manvers, and by the winter of 1873 the abutments and | 


. 


ey the Trent gravel into the red marl whieh li 
from 8 ft. to 9 ft. below the bed of the river, and all the 
masonry is built in ground lias lime and washed Trent sand. 
Che embankments of the approaches are pitched at the base 
to prevent scour, and the roadways are metailed and fenced 
with timber. 

The clear waterway between the abutments is 356 {t. which 
is divided into six bays or spans. There are five spans of 


50 ft. each, and one span of 106 ft. (including the cylinders) | 
. th com Boch bank of 


for the navigation; the latter is next the 

the river. The small spans are formed of wrought-iron plate 
girders, 4 ft. deep, one on each side of the bridge, but all 
these are bolted , and form two continuous girders, 
each 250 ft. long. rest on the abutment at one end, 
and on a pair of iron cylinders at the other, and are inter- 


mediately supported by four piers constructed of timber. | ¢ 


Friction rollers and frames are used on every bearing, and 
every provision made for expansion and contracti ? 

The large span consists of a pair of bowstring girders, 
12 ft. deep in the centre and 4 ft. deep at the ends. These 
are of careful desiga and excellent workmanship, and are 
supported at one end by the north abutment, and at the 
other by the pair of cylinders above mentioned. The bow- 
string girders are entirely of wrought iron, the top boom is 
2 ft. wide, and 1 ft. 9 in. deep, and the bottom boom 2 ft. 6 in. 
wide and 2 ft. deep; the bracing and vertical pieces are of 
tee and angle iron. All the transverse gircers are of wrought 
iron, 12 in. deep, and have cambered surfaces to receive to 
roadway, which is formed of Memel timber 6 in. in thickness, 
viz., 4 in. longitudinal timbers, and 2 in. transverve wearing 
plates. The channels are oi angle iron, and cast iron grates 
receive the surface water. 





The pair of cylinders, forming the large pier, are of cast i 


iron, 6 ft. diameter, sunk by means of divers into the solid 
red rock, and filled with (ortland cement conerete, upon 
which teak bedpiates are bolted down to receive the ends of 
the girders. The total height of the cylinders is 23 ft. The 


four smaller piers are formed each of six large timber piles, | 


driven down into the rock, and framed and braced together 
with timber and iron, and protected from scour by granite 
pitching. ; 

The toll house is at the north end of the bridge, and con- 
sists of a building of a Gothic character, built of brick and 
stone and having a tiled roof. There are four rooms, with 
- yo wage ee above So Sener ‘ igo ¥ 

he bridge was original! igned with three large — 
or wotnesees, wttheieomeaiat bowstring girders, each 120 ft. 
wide in the clear, and two iron cylinder piers ia the river, but 
this design, as before stated, was obli t» be modified, on 


account of the great and sudden rise in the price of iron and — 


other materials. The present design, however, provides a 
strong and substantial ae and forms a pleasing object in 
the landscape, The engineer to the company, from the time 
of the Parliamentary ig to the completion of the 
bridge, was Mr. M. O. 

contractors have been as follows: For the stonework, 
masonry, and timber piers, Mr. Wm. Smart, of a Ry 
for the ironwork, Messrs. A. Handyside and Cv., of Derby 

for the toll house, M?. D. E. Lynam, of Nottingham. 








THE SETTLE AND CARLISLE RAILWAY. 
Tuts line, of which Mr. F. 8. Dudley, of Derby, is the en- 
gineer-in-chief, and which has been in course of construction 
fully five years, commences on the south side of Settle by a 
junction with the Midland Railway, 425 ft. above the sea level. 
t isthence carried up Ribblesdale and through the hills at its 
head to an elevation of 1167 ft. at Aisgill Moor; then de- 
scending to Carlisle, where it terminates 70 ft. above the 
level of thesea. During construction it has been divided into 
four separate sections or contracts, the first of which is 174 
miles in length, extending from Settle Junction to Ingleton 


Valley. : 
The railway commences by a junction, about a mile anda 


| half south of Settle. At that point the main line has been 


slightly diverted in order to a better curve and secure a 
straight road for through trains to Carlisle, as this will in 
future be the main route, the existing line to Lancaster being 
inued simply as a branch, although an important one. 





hauling path for the Trent Navigation Cx $ were | 
completed. 

Iron still being very high in price, it was impossible to 
proceed with the superstructure, and the company were | 
reluctantly compelled, on the advice of their engineer, to 
modify the construction of the bridge, so as to bring the cost | 
within the powers of the shareholders. 

The width was reduced from 20 ft. to 16 ft., and it was de- 
cided to use timber piers instead of iron screw piles for the 
smaller spans of the bridge. 

The building of the four timber piers was next proceeded 
with, and by the spring of 1874 they were completed. The | 
bridge works then stood for some time, until a favourable | 
contract could be obtained for the ironwork. During 1874 
the price of iron fell considerably, and in the autumn the 
directors were enabled to enter into a contract with Messrs 
Handyside and Co., of Derby, for the completion of the bridge 
The work has therefore been completed a little time within 


the period fixed by the Act of Parliament. 
aie bridge crosses the Trent, at right angles, near. the 
ae unthorpe, and connects East Bridgeford and the 
south of the coun eet Ge ee 





At the junction there will be an exchange station. Shortly 
the Skipton 


after its start from this point, the line crosses 
road by a fine skew girder bridge, 62 ft. span. It then enters 
a deep cutting through gritstone, from which many of 


the bridges hae boon Suit and crosses the mane wy Rail 


another arched bridge. A large quantity 

has been removed on the west side of the line nearly oppo- 
site this estate to fill up the embankments. The Settle 
Station ground has thus i 

the rails, and makesa 


less than ten acres. On leaving Settle the line crosses Kirk- | of 


> nee height. Spas 3 ct spans 
the Giggleswick road, rap = gherwveyd one a 
bank ment which conteine Tae cubic yards of the 


. f its i by a viaduct of four arches, 
tn ene principal streets, by oes 
line enters several cuttings. to 
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arbotton. M. Inst. C.E., and the | en! 


; | the main line. 





tract. 

The second contract, a 174 miles, was let in 
September, 1869, to Messrs. and Woodiwiss, and 
commenced by them early the aypete > fseay Daring the 
ve years the works have been ied on by them, the 


: 
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I 

over Aisgill Moor, which is the summit of the line, the rails 
being, as we have said, no less than 1167 ft. above the level of 
the sea. It then runs several miles down Mallerstang 

is the commencement of the valley of the Eden, but owing to 
| the rapid rate at which the valley falls, the line skirts the hi 
on the western side, and passes over the Birkett Fells. At 
17 miles from the commencement it crosses over the South 
Durbam Railway by means of the Smardale Viaduct, and a 
few chains farther on this contract ends, and No. 3 begins. 








to New work of magnitude on the con: 
is Crosby t Tunnel, which is through grit and lime- 
stone, mixed here and there with flint. After passing through 


—— yards ft. 

Garrett Viaduct. It is 270 ft. in length and 63 ft. high, con- 
preg bebe bined tengo More heavy cuttings follow, 
and then High Gisburn Viad i 
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A to ¢ arrangements, the entire len of 
the new line from Settle to Carlisle will be opened fet guese 
traflic on the Ist of August next. It is expected that it will 
be ready for passenger traffic four or five month later. 


FOREIGN AND COLONIAL NOTES. 
Belgium and South America.—It was stated recently that 
a member of a firm of Belgian ironmasters had lett for 
South America, in order to extend the relations of his house 
with that quarter of the world. The tleman who has 
i isi is M. Verbaeren, of the 





A New Russian Fortress.—Some years since, a fort with 
revolving turrets was commenced in the of Cron- 
stadt. aca Daag, Neste yh psd pth. head 2 al 
pleted this autamn. consists of seven separate revolving 
turrets, covered with 14-in. armour plates. Each of the 
turrets will be armed with an 11-in. rifled gun. 


for some time past in coal in the appears to be 
stopped for the present. Some of the leading cosl-mining 
companies of the department are increasing extraction. 


half year ending December 31, 187 per cent. 
French General Water .—In the course of last 
year this company ex 46,024/., pri on works 
i at Lyons, Nantes, Nice, and in the 
suburbs of Paris. The profits last year amounted to 
141,648/., viz., at Paris, 64,871/.; at on — at 
Nantes, 5372/.; in the suburbs of Paris, 1, 


wnt -le-Chdteau Blast ade $c., Company.—The 
ave had a time of it in 1874. The dividend 
at no less than 40 per cent. 
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BOILERS FOR THE NAVY. and then covered with waterproof canvas. The diameters of | the stokehole to be fitted as a feed pump with a set of feed 
, course of an article* on “ Our Indian toe eeti"e Pipes are to be specified in the tender. plows Set cocks, and ovestiow valves, separate and distinct 
Troop Shi ” we promised to publish a specification azo to be'dsted with loose Sanges to fasilfives thaw ome naad Tho two samme So beemubiect one’ gto bee ah 
of the boilers of the Crocodile. Pressure upon our | with the pi in the engine room. the soquiate Resntiay off water ote at full power, 
space has prevented our publishing this specifica- A set of steam pipes, im. in diameter, to be provided and to be fitted to draw water from the sea only. Each 
tion earlier, but we now subjoin it, and we believe | #24 fitted with « stop valve to each of the boilers. These no Manor E pet y ay bees The feed pumps, 
that it will be read with interest by all marine en- | Pips? _— ea —aeap LF en a : with their valve and fittings, to be of gun- 
gineers who are not familiar with Admiralty practice. | are to be fitted with stop Ssives aadiaaetn mows ee with suitable escape valves. 
' ; Hoisting.—The ard officers will provide and fit 
Specification of certain particulars to be strictly observed in | the dra all necessary ash trunks steam hoists for raising ashes 
the construction of a set of cylindrical boilers, with mount-| The of the several pipes to be as follows : as well as the requisite appliances on the upper deck for dis- 


ings, pipes, and all necessary fittings in the boiler room| Mainand branch steam pipes, and blow-off pi No. 3 
Sor the engines of the Crocodile of 4200 indicated horse | Wi ou 


power. Steam pipes leading to the fire and auxiliary engines, and to the satisfaction of the ins 

Boilers. — The boilers to be cylindrical with horizontal | distilling condensers, and donkey feed delivery pipes, whole to be stowed on board the ship ia pe. mn. 
tubes, capable of carrying steam of 60 ib, per square inch, brine pipes, No. 6 wire gauge. may be and firmly by and bolts, or 
and to be proved by water pressure to 120 1b. per square| Donkey feed suction pipes, No. 10 wire gauge; and by any other means which may be necessa 

inch, to the satisfaction of the inspecting officer. They are | steam pipes, and exhaust pipes of a ines, No.11| "In General.—All fitted with lompe, 
to be constructed in 8 separate » in general ce er = - : tings, and floor plates room, ate to 
pe Pong nape, oe = . ve gen on Be Py wan 5a pieces to be respectively one gauge thicker | be fur by the contractors ; also the racks for 
rawing, part to be so fitted that it ma in- plain pipes. the of the fire i in the " . 
= sin l the te y , stowage irons stokehole. The dock 


[pee ee joints to be fitted to the officers will provide and fit lockers of iron for stokers’ 
edie ne Lge Saad 


precedes hn Ahem Speed «gh may be con- 3 

Decessary ; ap means tc to The threads of ali bolts, nuts, and pins used in the boilers q 

The furnaces to be made in short lengths, rivetted together | prevent fracture by the contraction or expansion of any other | and in every other part of the’ work? furnished by the con- 

with expansion pieces. To admit of bituminous, as well as | parts of the machinery, or by the working of the =. A | tractors, are to agree with the threads used in Her Majesty's 

Welsh coal being burned effectively, the furnace doors are | tracing showing the number and exact position of ex- | service. Particulars of these will, on application, be furnished 

to be made on an approved plan, with provision for keeping | pansion joint in the main and other steam pipes to be fur- | to the contractors, as well as of Kingston’s valves, water 

them open in « seaway, and perforated bridges with the | nished to the Admiralty. : : geuges, and all other small fittings, to which they will be 

means of regulating the supply of air through them to or Ne yi the steam pipes to be clothed with felt and uired to conform. 

degree of opening, are to be fitted. The area through | wood in the usual manner, or to be clothed in some other parts of the boilcrs and other work supplied by the 
manner approved by their lordships. ; . | contractors as are usually painted, to have at leasi chree 

Disconnecting alves.— Between each boiler and the main | coats of paint. 
steam pipe, a self-acting valve* is to be fittedand arranged | The contractors are not to introduce any contrivance which 
80 as to close and disconnect the boiler as soon as the pressure | has not been tried and approved, without the express sanction 
in it becomes less than the pressure in the steam Pipe. of their Jordships. 

Separator—A separator made of copper to be tothe | The contractors are to supply a general drawing of the 
San netanm pine ; is ia to be furnished with o stop-cosk and boilers and fittings to } in. seale, this drawing to show the 
non-return valve, to which the discharge pipe may be at- re py arrangement of all pipes, cocks, and valves, as 
tached, and also with a gauge glass. 3 : fitted on board. They are also to supply such detail draw- 

Stop Valves and Kingston's Valves.—Kingston’s valves me, the work as may be required by the Admiralty. 
with their spindles cast op, and furnished with -ks or livery.—The boilers are to be delivered at Portsmouth 
stop-valves, are to be fitted close to the skin of ship, to by ae contractors, and fixed or board the ship there com- 
the blow-off pipes, and to the suction ge of the auxi 7 plete. The dockyard will provide shipwrights and other 
pump. All Kingston's valves are to ved to a workmen to attend as usual on the engineers, to chock the 
strain of half a ton for every square inch of area of the valve, | boilers at their fore and after ends, at the upper and lowtr 
but in no case need the test exceed 12 tons. All valves and parts, to thoroughly secure them. They will also lay all 
cocks in connexion with the boilers or ship to have spigots | necessary flats and boiler bearers in the boiler room. Al! 
passing through the plates. Stop valves in connexion with | lifting to be done by the dockyard. 
the tain steam pipes to be fitted on the steam domes, in Completion.—This specification is to include the whole of 


here are to be 24 furnaces of the dimensions given on the 
drawing, and the length of the fire grates is to be 5 ft. Gin. 


the gratings to be not less than three square inches per square 
foot of grate. Each boiler to be fitted with a per, a 
pressure gauge, at least two safety valves, and with an 
internal steam pipe to obviate the effects of priming. This 
pipe to be of brass in. thick, to be placed near the top of the 
steam dome, and to have narrow tranverse slits through which 
the steam must pass. A damper to be fitted to the front of 
every ashpit, and external plates to be fixed to the fronts of 
the smokebox docrs. Glass gauges of Admiralty pattern 
(two to each boiler), gauge cocks, thermometers for i 
the temperature of the steam in the steam pipes at the super- 
heaters, and a blast pipe for the funnel, to be fitted on ap- 
proved plans; also internal brass feed pipes for conveying 
the water to the lower part of the boilers. 

The area of the tube surface is not to be less than 2.3 equare 
feet per indicated horse power, and the area of the firegrate 
not less than 0.095 square feet per indicated horse power. 

Furnaces.—The furnaces, the tube-plates, and the fireboxes 








about $ in. diameter, loaded with a lever and weight, to be will, as he may see fit, appoint officers to inspect the work 

= on the front of each boiler. The condensed water while it is being constructed on the premises of the contrac- 
m 

boiler 


4 with the angle iron and rivets in these parts to be of Low- 
5 moor or Bowling iron, and all other parts of B.B. Stafford- r dance with the arrangement shown on the | the fittings in connexion with the boiler room usual in ships 
4 shire iron, or other _— iron of equal quality. The drawing. of the Royal Navy. It is, therefore, expressly to be under- 
a minimum thickness of the boiler plates to be as follows:|  Blow-off Apparatus.—Surface blow-off apparatus, as well as | stood that all minor fittings which may not be mentioned in 
| Tube plates } in. ; shells, j in.; steam domes, 3 in. ; furnaces | bottom blow-off cocks, to be fitted to each of the boilers, and this specification, but which may be considered by the in- 
% and combustion chamber, 4 in. ; back end of shell, j in., front | the pipes to be so arranged that each boiler may be blown off specting officer: and the Controller of the Navy as requisite 
Ht end of shell above and below tube plates, } in. The separately. for the proper completion of the boilers and their fittings, 
f plates of the shelis of the boilers to be double rivetted. The| Safety Valves.—The safety valves to be loaded with springs | are to be provided by the contractors without extra charge. 
ah furnace bars to be of wrought iron 34 in. deep by 1} in. wide, | on an aggpowsd lan, and means for relieving them from Inspection.—The contract is to be executed in every re- 
4 and to be made in two lengths ; butt-plates to be fitted to all | stokehole are to be fitted. A small supplementary test valve | spect to the satisfaction of the Controller of the Navy, who 


longitudinal seams of the shells, both inside and outside. 

ests eat ment ons plates (with the exception of Low- 
moor or Bowling plates, which will not be tested) will be 
tested, and must be capable of standing the following tests : 


the safety valves to be delivered into a tank in the tors, and being erected on board the ship. 
room. Gucranteed.--The contractors will be held responsible for 
Boiler Mowntings generaliy.— All feed and blow-off cocks, | the etficiency of the work supplied under the contract for 
a 


Tensile aro | per square inch— * ree ng , 
ngthways eee tons stop an ety valves, and the boiler mountings generally, f 12 months after it has be accepted by the 
Crossways jap ose eve a including the stop and safety valve boxes, rg + made of i iy, and om parte ahh, duri thet period, eg te 
Fores Txsr (Hort). best -metal; all pipes inside the boilers to be of brass. | found de ective, or showing symptons of weakness owing to 


Plates to admit of being bent hot, without fracture, to the 


A cock with fittings complete to be provided for cleaning the | faulty design, materials, or workmanship must be removed, 
following angles : haste 


tubes by a steam jet. and ot substituted for them by the contractors at their 


Lengthways of the grain ... 126 deg. _Superheater. — The superheater to be of the form and | own expense. The cost of making good any defects which 
Across... eee jan , 100 ,, dimensions shown upon the tracing, and to be proved to may sride frou fair wear and tear, or from improper manage- 
120 Ib. to the square inch by water pressure. The tubes are | ment on the part of the engineers of the ship, will be borne 


Fores Test (Coup). 


Plates to admit of being bent cold, without fracture, to the | & be of wrought iron, Lowmoor or Bowling, and not less | by the Admiralty. 


than 3 in. Their length to be 4ft., outside diameter | “The boilers and all other work included under the contract 


wri fhe bete— Gin, and total number 80. Two safety valves losded with | to be delivered and fixed on board the Crocodile at Ports- 

i in 2) deg. 4 in. 35 deg. : j in. 35 deg. : } in. 25 deg. tater and orn woes a, bang . am, complete and ready for trial by the lst of September, 
: 8 A : ae 4 the 2. : . 

jin, Sdeg.: § im. 15 deg. : } in. 15 deg. : } in. 10 deg. Clothing of Boilers.—Alter the boilers have been proved, | _ Here follows a list of the spare gear required to 


Tubes.—The tubes are to be of brass, solid drawn. They 
must contain not less than 68 per cent. of best selected 
copper, and be capable of standing such tests as their lord- 
ships may direct, for which samples, weighing at least 20 Ib., 


they are to be well painted with red lead ; they areafterwards be supplied by the party tendering, together with a 
to be clothed in an approved manner with four thicknesses | form to be filled up by them with details of total 
of boiler age ty oy = with galvanised sheet iron yy in. thick. | eights, price, thicknesses of plates, pipes, &e. 





Suey ote ac acs Sas | a Sat Set a ef 
then lim. apart. They are to be fitted at the firebox end — _ are to be covered with s non ble RAILWAY APPLIANCES. 
ge les re ~! = i ot Se Pe ~~ Floor Plates.—The stokehole floor plates to be of wrought In connexion with the féte held recently in the Crystal 
to soy stayed with solid sta: _ P ee, wes, not less than # in. in thi ® Palace, in ane of - oo mg gente es — 
nh ee boilers and Fittings.— funnel and waste steam pi was an exhibitivn of models and drawings of various 
gy yg, who 4 Go mene to be fixed, of the dimensions given, and placed and Stted ao atus relating to the practical working of railways. 
: f appar P ng y 


care is to be taken to have sufficient room for manholes at , ane 

the upper parts, and at the lower parts of the furnaces, both Powe yop henge Pho »- 24in. in tiameter is to 
fitted with stiffening rings. The manholeand manhole doors | Htted i a. eae eee 
to be of wrought iron, and to be placed on the inside of the stokehole ; an contractors are to su 4+ t 


The objects thus brought together had all been lent by 
their respective owners, and the collection as a whole was 
both novel and interesting. These characteristics of 


Eas 


? been familiar with much that was there. A few novelties 
‘ of ith suitable screws | there were, and to these we shall give due prominence. The 
setting up. An iron cover for the top of the funnel to be collection was classified under seven heads, including a mis- 
Admiralty for approval before —— E cellaneous class. Under Class A we had a number of 
ee el nn nae SE bo bell be he destgans models, pictures, and drawings of railway stations and 





boilers. The manholes on the steam domes to be stiffened | the casings round the funnel, bey Upper | novelty and interest, however, did not enter very largely 

by angle irons. The stays are to be arranged on an approved | deck; but the screens in the Sater sion pa kitted UP iD | into the details of the collection, that is, in s professional 

- in, | point of view, inasmuch as engineers generally have long 
in. 


n, 89 a8 to admit of easy access to the internal parts of the Set ueae Bre 
Th re funnel 


A detailed drawing of the boilers, with figured dimensions, 
showing the arrangement of the stays, furnace doors, per- 
forated bridges, Seer Ue and also the laps of the 
plates, to be furnished to 
the work is put in hand. 


ste 
u 
aa 














Pipes.— steam pi and all other pi as well as 

their’ branches, to be’ of copper ot bra” Ail feed, tlg, gr ny cm es Ney Stee per ; amongst the pictures being a large painting of the Saltash 

blow-off, and brine pipes to be of solid dratwen copper ; all the Sele Teeagll Gf te cnn ns a oe Bridge by Mr. Luscombe, of Plymouth. Class B had re- 

nozzles which pass through the ship's sides or bottom, and | the whole ae — ference to locomotives mainly, and the models was 

the sea suction gratings, are to be of brass. Care is to be , in Se itn ee ee he one of Mr. Stroudley’s railway with snow 

taken thet no or brass pipes in the bilge rest in contact pa at wg adenine — plough. The London and North-Western y lent a 

: a a ’ Caeae,, Beeb ew ae ate Sedg Mahenenhes cera es cash ecko ih number of excellent of varieties of 
action of the bilge water should be well painted or varnished, their engines, including the little “ Ni "in use at the 

* These valves have not been fitted. Crewe Works, and which runs on an 18-in. gauge line. 


r Vide page 497 of our last volume. 
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Mr. C. V. Walker, the telegraph engineer of the South- 
Eastern Railway, sent a set of apparatus used in train 
signalling as fitted to locomotives on that line. 

The Fairlie Engine and Rolling Stock Company exhibited 
cartoons of a 3 ft. gauge Fairlie engine, showing it in per- 
spective, as well as in section and plan. The section shows 
the position of the water level when the engine is on a | i 
gradient of 1 in 20, and the plan illustrates the position 
of the bogies when the engine is traversing a curve of 
182 ft. radius. The drawings well illustrate the principle 
of Mr. Fairlie’s system of narrow gauge engines. Mr. W. 
C. Church exhibited his circular equilibrium slide valve+, in 
which there are several new features. He also showed 
a safety valve and self-acting feed apparatus. Messrs. 
Schallehn and Co. exhibited a drawing of their smoke- 
consuming and fuel-saving apparatus, which is now being 
tried on the South-Eastern Railway, and which, so far as 
some months’ use on No, 42 engine go, has proved a 
success. 

In Class C, we had a collection of models and drawings 
of railway carriages and wagons and their appliances, promi- 
nent amongst the models being that of a travelling post- 
office in action, and working upon 50 ft. of rails, and which 
were lent by the Postmaster-General. Mr. R. Bore, the 
carriage superintendent of the London and North-Western | j 
Railway, also sent models of several railway post-office and 
other carriages, Continuous brakes were represented by 
models of Clark's, Edwards’, and the Heberlein gystems. 
The first and third of these are well known to our readers, 
the second, however, is a novelty, and was exhibited by 
Messrs. Saxby and Farmer, It is a mechanical brake, and 
is worked from either end of a train. By turning a hand- 
wheel, motion is given toa rocking shaft actuating a pair of 
rods carried beneath the carriage, and which are connected 
with the brake blocks. The brakes are by this means put 
on, the reverse motion of the wheel taking them off. Con- 
tinuity is effected by a couple of flat links having slots 
through which a loosely-screwed bolt and nut pass, so as to 
allow of the lioks sliding upon each other. Upon a break 
away of the ordinary coupling occurring the link coupling 
comes into use, and should this be broken each portion of 
the train will still possess its own brake power. This is 
another of the novelties to which we shall probably make 
future reference. A model of Grantham’s steam tramway 
car, and models of a number of cattle trucks and wagons, 
only call for passing notice here; the latter, however, 
embody some good points in connexion with cattle transport 
by rail. 

The means of effecting electrical communication between 
passengers, guards, and drivers in railway trains were well 
represented. Mr. Walker showed how this is done in all its 
details on the South-Eastern Railway, and Messrs. Garn- 
ham and Co. exhibited the arrangement in use (Stroudley’s) 
on the Brighton Railway royal train. Mr. S. A. Varley in 
like manner sent his electrical signalling apparatus as used 
for eight years in the roys! and other trains on the North- 
Western line with success. In carriage locks and fastenings 
one absurdity was exhibited by the secretary of a Rail- 
way Passenger Safety Company, and consists of a two-ball 
governor fitted on the axle of the carriage, and connected 
by a system of rods, rocking shafts, levers, &c., with shoot- 
ing bolts placed outside and at the bottom of each door. 
Directly the train starts the governor balls of course fly out, 
and acting upon the intermediate gearing cause the bolts to 
rise in frout of the doors, and prevent them being opened, 
or, if unfastened, from coming open, during the time the 
train is in motion. Upon the train stopping the balls are 
returned to their normal position by means of spiral springs, 
and the bolts are lowered clear of the doors. This looks 
very much like cracking a nat with a sledge hammer. Far 
more rational appears to be Maxwell's lock, in which the 
action is such that the opening of the door locks the handle, 
and the shutting of the door turns the handle and locks the 
door, which has no chance of opening of its own accord. 
Lamps, ventilators, couplings, and wheels completed the ex- 
hibits relating to railway carriages. 

Permanent way and its appliances were grouped in two 
sections in ClassD. In Section L. we had models of Bond's 
keyless chair, which has a shifting jaw held by a bolt; of 
Meakin’s compound rail as laid on the Charing-cross Bri 
and other parts of the South-Eastern line ; of Seaton’s sad 
rail ; of Stroudley’s ramps for re-railing carriages, and of 
sundry other designs in rails and fastenings. In switches 
and crossings the finest model was undoubtedly that of Messrs. 
Saxby and Farmer's facing point lock, which is similar te 
the model on view at their offices in Westminster. Messr-. 
Barna and Sons intreduced a novelty in their rocking switch, 
in which the switch rails, instead of sliding, turn over on 
their sides. Messrs. Ransomes and Rapier showed models of 
their improved switches. Mr. Stroudley, Mr. W. Smith, 
Mr. Hackvale, and Messrs. Reynolds also exhibited models in 
this contexion. Section If. in Class D comprised tele- 
graphio“and other systems of signalling on various lines. 
Here Messrs. Ransomes and Rapier, Messrs. Saxby and 
Farmer, Mr. Walker, Mr. Burn, and Mr. Smith were again 
exhibitors, Messrs. Saxby and Farmer showing a workiag 
model of their recently perfected electric slot signal for the 
block system, as recently described by us. Mr. T. Barrow 
had a variety of railway signals; and Messrs. Garnham ex- 
hibited Harper's block telegraphs, and his blocks for inter- 
locking junctions. Mr. Goidstene, of the London and 
South-Western Railway, cent a set of signalling apparatus 
illustrating Mr. Preece’s most recent improvements, and 
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and will, it is to be hoped, prove the inauguration 
of annual exhibitions of railway appliances, and of a more 
extended character. 


RAILWAY COMPANIES AS CARRIERS.* 
By Roerr H. Witicocks, LL.B. 
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in the office in which such through booking is effected, and if 
inted in a jegible manner on their ipt or frei not be 
Plid as part of the contract ate wy 


company. 

The chief of the enactments alladed to above as having 
, some extent the severity of the common law rule, 
which in the absence of a special understanding to the contrary 
regards common carriers as iasurers of the 
coramonly knowa as the General Carriers’ Act of 1830, 
primitive days, when articles of great value were seldom trans- 
mitted by public conveyances, the common law rule was intelli- 
Se A eS ee 
immense quantities of valuables in small compass daily conveyed, 
it came to be as harsh and oppressive. Before the 
Act of 1830 a common carrier, though he might hang up in 
his receiving office and advertise in the ne i 
limiting his responsibility, he yet remained liable for the full value 
of all goods lost or damaged in transport unless he could prove 
clearly that the sender or his agent had actual ae of 
such notice, and agreed expressly or impliedly to be bound by it. 
oh virtue of the me xed oo — by land, or 
b or partly by sea, is liable for the loss of or injury to an 
m4 silver, oatertwen jewellery, watches, clocks, bille, Ay 
title deeds, paintings, engravings, ss gold or silver plate, 
or plated articles, glass, china, silks, furs, or lace, when the 
value of any such articles shall exceed 10/., unless at the time 
of delivery the natare and value be declared by the sender ; 
and the carrier is to be at liberty to demand an increased rate 
charge to be notified in legible characters, in some conspicuous 
part of the office where the goods are received; and customers 
are to be bound by such notice without giving proof of the | j 
same having come to their knowledge. The Act also provides | i 
that the person receiving such increased rate of charge shall, it i 

court may think fit to make. The Actof 1871 further pro- 


required, sign a receipt acknowledging the article in question 
to have been insured; and if such receipt is not given, when re- | vides that when any coroner is about to hold an inquest on the 


quired, or such notice is not affixed, the carrier is not to be 
entitled to the benefit of the Act. Carriers, however, are not 
rotected from resp a felonious acts of any servant | pe 
ia their employ, and no such servant is exempted from liability 

for any loss or injury occasioned by his own neglect or mis- 
conduct. Tais Act, passed at a time when the inland ing 
trade of the country was for the most part condu by 
carriers’ carts, has been the source of great gain to the 
railway companies, as the rates charged by them for in- 
surance are very high, so high indeed, as ia some cases 
to be absolutely prvhibitory. Jt is, however, highly prob- 
able that the companies have by over-greed killed the goose 
which has been in the habit of laying for them golden 

















Ss 


of Trade shall u his request appoint an inspector, or some 
sonn pessssing, Sagal ar special knowledge to assist at the 
80 appointed is to sit as the coroner's 





inquiry into the Oe accident Colonel Yolland was present as 
the representative of the 

At common law an action could always be brought by 
travellers injured through the i or unskilfulness of a 
carrier; but if the sufferer died is injuries no compensa- 
tion could until recentiy be recovered by his representatives. 
Tais anomalous state of things was remedied by the Accidents 
Compensation Act of 1846, which empowers the executors or 
eggs. In March of last year a memorial was sent to the com- | administrators to recover damages for benefit of the wife, 
panies by dealers in silks, fur, laces, jewellery, and other articles | husband, parent, or child of the deceased ; and by a subsequent 
specified in the Acts with reference to the excessive rates of in- | Act, if no action is brought by the p 1 repr tives 
surance; and as the answer received fromm the companies was | within six calendar months, after the decease, then any of the 
not deemed satisfactory, a deputation representing the various | persons beneficially interested in the result of the action, may 
trades waited on Sir Charles Adderley on the 24th of February | sue in their own names. The Regulation of Railways Act, 
last to solicit the support of the Goverament to the motion of Mr. | 1868, empowers the Board of Trade, upon au application made 
Jackson for a select committee to inquire into the operation of | jointly by the company and the injured person or his repre- 
the Act. The same evening the application for the committee | sentatives to appoint an arbitrator to determine the compensation 
was moved and granted. In illustration of the excessive charges | (if any) to be paid by the company. : 
made by the companies under shelter of the Carriers’ Actit was| Whena railway company carries by sea in & vessel 
mentioned by Mr. S. Morley, who introduced the deputation to | not belonging to themselves they are the Regulation of 
the President of the Board of Trade, that a of could | Railways Act, 1871, liable in respect of loss of life or personal 
be insured from Lyons to London for a shilling, w the in- | injury in like manner, and to the same amount as if the vessel 
surance of the same parcel on the railways here would amount | had to them. Se i ae 
to il, Mr. Mandella, another of the deputation, in pp 4 sna Seema now sitting to inquire into the 
out the enormous discrepancy between the insurance of safe | causes of railway accidents and the means of prevention; and 
delivery of goods and of the safety ot passengers, stated that | it is highly probable that the companies will be required to adopt 
whereas i¢ would cost about 9/. to insure goods worth 10001 contrivances, and incur heavy expense with a view 
from London to Glasgow, a traveller for the same distance could | to the better pie Ses ; 
insure his life for the whole jou for the small amount of 8d.| Tolle.—With regard to the tolls to be charged by railway 
And a Mr. Jones, who represented the watch trade, mentioped | compan in respect of their traffic it is provided by 
an instance in which a railway company had asked 61. for car- way Clauses Act, 1845, that the companies may make 
riage and insurance on a parcel worth 75/., which was such reasonable charges or the carriage of passengers and goods 
than the freight and insurance to Indiaor Havannah. Whether time to time determine on not exceeding the 
Parliament, with its 173 railway directors, will repeal the Act their special Act of Parliament, and such 
entirely as regards railway companies, or fix the maximum rate nba equally to all The same Act 
to be charged, or simply leave the matter in stats quo, remains 
y It has already been remarked 
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thet enrrears of ap subject to teoammenan law rules 
governing the liabilities of carriers and that therefore 
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sod when bach pvend Y cose has bean enh ho aume be made in favour of travellers performing part of their entire 
pany will be liavie, they can show that the accident did by the company’s nes See, Site 0 a 
sum is charged by the company for the conveyance a 


not arise from any want of due care, skill, and foresight on their 
part. Tbus,ifa be injured from a defect in a railway 
carriage, the company will not be liable if they prove that the 
carriage was constructed in a proper aod workmanlike manner, 
and with due care and regard to the of passengers; that 
the defect was a latent one; and that carriage was duly 
examined without any flaw being discovered. pee orn 
pry Age ny. by referring to the resent 

accident. From the evidence given at the inquest it appeared 
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death of any person occasioned by a railway accident, the Board | i 











affected of that or subsequent session shall 
Se lng as they shall conta to carry. oe ” by 
running one See provi for the’ cen. 
other estuary generale seslins iy ‘fo fom 
of the 3 i 
es ee ee ee Sat be Gas miles an hour, 
inclading if required t¢ take up and set down 
passenger station on the line. The carriages 
Sewte from the weather and provided with seats in 
a manner satisfactory to the Board of Trade; the fare is not to 
exceed a per mile; every passenger is to be allowed half 
4 veight St et ae aan wie 
train is also to start at an waity 3 f= and 
by the Board of Trade. On the Bristol and Exeter 
way there are nine trains per day each way, by which first 
ie but hour fixed 
by the directors and approved by the card of Trade at which 
solitary third-class train crawls out of Exeter station is 6 
o’elock in the 
Before to the last division of this paper a few words 
on the railwa tax may not be considered altogether 
out of Pais tax is 0 fecal recognition of the monopoly 


totally unproductive undertaking, has to pay 502. a year. But, as 
the Chancellor of the berm pointed out to the deputations 
which waited upon him in h, the companies must, if they 
desire the sped of the tax, be to show that the pubiic 
will participate in the benefit of its abolition, and that the whole 
three-quarters of « million will not go into the pockets of the 
shareholders. It would, however, seem but equitable to remodel 
the tax ee & percentage on the profits instead of on the 
receipts. 


Inter s3.—The powers and duties of railway companies in 
their relation to one another are derived almost entirely from 
Acts of Parliament, some of such Acts being special some 


general. 

_ In dealing with the last branch of our subject, that of the 
rights and liabilities ofjthe company as carriers inter se, I e 
Se ee en ing 
upon such rights and liabilities. Time will not permit of my 


arrange i t 
tls and by the 2ad section ofthe Halla “and Conal Traffe Act, 
any tl ht I have already had occasion to refer, it is enacted 
every “ railway or canal com having or i 
ways or canals which form ouct af 0 eitlanaes line of 
canal, or railway and canal communication, or which have 
the terminus, station, or wharf of the one near the terminus, 
eS Sa in Oak Rat te ak tee 


g 


HH 
Sak 

Ht 
lays 
i 
PEELS ae 
juld 
BF = 
Hd ar 


panies 

“ railway clearing system,” are 
fend legal proceedings ia name of their“secretary where 
railways are not able > 
ing their joint traffic with saf 

terminus or point of junction. Board of Tcade may, under 


the Regulation of Act, 1842, upon the of 
either company, decide questions Spee “Provioiee 


: 
| 








drain 
pable 
prac- 
at- 
Liver- 
bead 


such 
at 


Ane HELI 
Ban al 


in the usual 
up b 
area of 


aving run 
eurrent 
-pump and tank capable of serving an 
try in which 


necessury OD ac- 
it would cost the ratepayers an 


money quite out of the question. 


seems to be to 
seem unnecessary, for 
coun 


in 
he cost of collecting is about 
a 
drains, not the passage 


=e ad ae 
MoS ps waste | 

aes 

Wenge 

is to be 


P96 convo 


refuse. 
water of 
aga tA 
storm 
These are pal, 
Pree baie it 
pene rages Foca wt 
t 
Ayrreh Airpicn #55 4 foul than that 


bh 
ut this would 
is asserted b 
from the 
Tdkeals o 00 
t 
tnty 
however, 
burned to 
sat'n could fuel 
i 


b 


yliai: § 
ha Ae THEE 


o 3 ‘ Ai # ae 


the 
is connected with the 
of 
journe 


fad wt the poeamatic 
ge Ae 
on sees closets ; 


au watt ive bat wae mecomary to 
pump or 


coal 
and whether this be the u 












Triste aa 
Tae Lat a i aa sn pains fey up 
Hulae taledih wan alvin HPP MESH eH Per 
i oe : o tH ‘ : : Sita 
: 3 i ij 5 8 3 : 


‘it ali it el ial 


land. | amount of 


and the same | count of the air- 


ia Lehing, 00 doubt, wasdone by tho cope on the arwege 


Fon te lags a 
ps, 


"8 cro 


; a7; 


padi 

ue i tr He fi nein wnt ee 
pea ink ae a Hie if ie Has at Le at nal ait LE ill 
ie i Se ey ae ah ee a ae salle . 
an i 2 aviss342 f ti ify at! 33 ; tk 3° 4 

zi ae ice in ea fi '- - er iit i lhe : 

( in maa ' ent Ae 
Bea i tr 

eich 


2 
fils: - a7 


au HRS stu bai ie ma 


Sea 


tion has 
id agreed and the 
to say amount 
u first—w 
cae author 
sewage 
lf of land wo years, 
nanan examined 
for of i 
He inati 
i ake of 
stake of or five 
of 
ground ained 
by 30 per This 
with the following season's 


THE END OF THE NINETEENTH VOLUME. 





ed by 
by the 





of porous 
in four 
town 
the fo 
At 
uch as 
cleansed, and 
me cesoonh co 


tubes sho 


continuous, 


E 
. 


ae 


once ia a ey Ly 


§~ pe ee 
ng expote, and 
ere 
—— 
esterday. 
Tydvil being order 
the nuisance ca 
. Ite 
sew 
teen 


twenty acres 


. 


i ET a i 
in He THES 


acting upon the 


an area of 


Fy 
: 
; 
, 
: 


ydon farm y 
“ The town of Merthyr 
of Chancery to abate 


to 7 ft. 


ppl 
Cro 
ted, and 


From 6 0 


se 








of its sewage into the river, Mr. Bailey Deaton, 


pf Bog 
by w 
be 
pot kang 
oxygen 
aa 
stl ad ve 
w rate. 
Tega oF 
a 
yy dopey 
eter 
10 Ib. 
a 
impossible to 
the fliration. instead of 
rage asi 
arate bing 
tr intad 
Seotion incoroet 
wilt haa 
of 
as the. 
on the 
gen, the 
be poe be 
shorter was 
and on 
was 
balanced, 
not be 
and in 
and then is aérated for eigh 


which receives the w 

the sewage of the twenty-four 

the beds were being constructed, 
of sewage per acre per day were 
dope for a long time without 


from the 














